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and necessitates the development of innovative
approaches to monitoring and evaluation. The W3
(‘What Works and Why’) project piloted the use of
complex systems theory and methods (CSTM) to
develop program theories for peer and community-led
(PCL) programs in HIV and viral hepatitis prevention
and health promotion. As a class, these programs have
struggled to articulate and theorize their approach to
justify their funding and to build an evidence base.
CSTM allowed us to articulate detailed program the-
ories based on ‘mental models’ held by program staff
and stakeholders. This chapter describes our reflection
and adaptation experience as we piloted the CSTM
approach in—and as—social research.

INTRODUCTION

Peer-based programs have a long history in national responses to epidemics of HIV and
viral hepatitis. The peer approach is inherently relational and embedded in local cultures
and communities, with practitioners drawing on their own experience to establish rap-
port and work effectively with contacts and clients. These epidemics affect historically
marginalized communities, including gay and bisexual men (cis and trans) and people
who use drugs (PWUD). The peer approach creates a more egalitarian basis for encoun-
ters between practitioners and clients/contacts. This takes on particular importance when
addressing stigmatized conditions in vulnerable groups. In practice, volunteers and paid
staff work as peer educators, facilitate one-to-one and group-based peer support, help
clients navigate the health system and social services, participate in developing projects
and services, and advocate for policy reforms.
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Research on the peer approach as a mode of intervention has typically concentrated
on individual behavior effects, overlooking its relational and contextual elements (Brown
etal., 2013). Consequently, peer-based programs have faced ongoing difficulty in justifying
their funding, articulating their theory of change (Chen, 2005), and building an evidence
base to support quality practices. Indeed, the approach has been described as ‘a method
in search of a theory’ (Turner & Shepherd, 1999). By theory, Turner and Shepherd intend
‘capital T’ social psychological theories of health education, such as the Health Belief Model
(Taylor et al., 2006). In the W3 (What Works and Why) Project, we took a different tack, con-
ceptualising the peer approach as a contextual intervention and using complex systems
theory and methods (CSTM) to inform the development of ‘lower-case T,” program theo-
ries (Weiss, 1997) for three peer-based programs working at different levels, from frontline
service provision to federal policy advocacy, in the Australian context.

Early frameworks for evaluating complex interventions focused on interventions with
lots of moving parts (Craig et al., 2008). Contextual interventions are complex in a differ-
ent way, being tightly integrated with the social systems they seek to influence or trans-
form. This challenges foundational assumptions of intervention science, particularly the
ability to measure changes in the context in separation from the intervention (Green &
Higgins, 2008). As the Cochrane Collaboration acknowledges (ibid), this challenge neces-
sitates the development of innovative approaches to evaluating contextual interventions.
The W3 project piloted the use of CSTM to articulate and theorize how peer-based pro-
grams engage with, influence, and respond to their diverse and dynamic social and pol-
icy contexts. We hoped the systems perspective might help us identify what matters when
evaluating PCL interventions. Focusing on individual behaviors overlooks how making a
difference in policy advocacy is dependent on close engagement with the community and
vice versa.

Indeed, Finegood and colleagues argue that evaluators of complex systems’ interven-
tions must shift their focus from attributing causal effects to evaluating (and supporting)
the adaptation of interventions to their context (Johnston, Matteson, & Finegood, 2014).
Accordingly, we used the program theories we elicited to develop a monitoring, evalua-
tion, and learning (MEL) framework supporting and evaluating adaptation. The framework
identifies key functions that allow long-running contextual interventions to maintain rele-
vance and influence under the conditions of uncertainty that are ever-present in a contin-
ually changing social and policy environment. Therefore, monitoring these functions can
inform the confidence of stakeholders (which includes communities, partners, funders,
policy-makers, and implementation scholars) in the adaptive capacity of the intervention.
Making these functions explicit allows ‘flexible fidelity’ when peer-based approaches are
implemented with new issues and communities, focusing on what needs to be happen-
ing rather than reproducing the intervention’s specific details as it was originally designed
(Chambers & Norton, 2016; Hawe, Shiell, & Riley, 2004).

This chapter provides a case study of our experience of piloting CSTM as participatory
research methods within an evaluation research project conducted as an equal partner-
ship with three different PCL programs. This experience reflects the same phenomenon
we describe in our findings: a process of learning and adaptation based on insights from
our participants and reflection on our practice as researchers. Consistent with the values of
the peer approach itself, we prioritized our participants’ insights, adapting our approach
in response to their feedback on the process. Originally, we intended to develop computer
simulations from the models we elicited from our participants; as we recount here, partic-
ipants pushed back, and we developed alternative approaches.

At times, this meant adapting CSTM methods, which, in turn, required critical enquiry
into their onto-epistemological assumptions, which are not always explicit. The result is



ev20467

NJD[v5.1] Model: L2 [1Col] Font: Utopia May 22, 2021 20:5

NEw DIRECTIONS FOR EVALUATION W 3
ILEY

‘impure’ as CSTM but has greater depth as social research. Pointers are provided for readers
wanting specific instructions on CSTM methods, and additional detail on the W3 project
can be found elsewhere (Brown et al., 2018). First, we describe the case study, including our
three partner programs. We describe our use of participatory methods to develop causal
loop diagrams (CLDs) and reflect on the process of analyzing the outputs. We conclude
with a reflection on the strengths and difficulties encountered in our use of CSTM.

CASE STUDY

This chapter offers a case study of the initial phases of the W3 project (2014-15). We held
participatory workshops and developed CLD-style program theories with three partner
programs, each one working at a different level of the Australian response to HIV and hep-
atitis C virus (HCV).

Our first partner was Peer Based Harm Reduction Western Australia, which operates a
peer-based needle and syringe exchange program (NSEP) integrated with harm reduction
services and advocacy. This chapter describes our experience of the initial workshop, how
we adapted CSTM methods in response to participant feedback, and what that enabled us
to show. Subsequent partners included a health promotion initiative targeting networks
and cultures among ‘sexually adventurous’ men who have sex with men, and a federal
advocacy network among federal and state-based organizations for people living with HIV.

The project then developed a monitoring, evaluation, and learning (MEL) framework,
based on a mid-level theory developed via cross-case analysis (Pawson & Tilley, 1997) of
the three program theories. Finally, we assessed the validity of the framework in consul-
tation with nonpartner programs and stakeholders. (Findings from the pilot implemen-
tation of the MEL framework can be found at w3project.org.au.) The project was strate-
gic research funded by the Australian Government Department of Health and Ageing and
undertaken with ethics approval from La Trobe University Human Research Ethics Com-
mittee (FHEC14/155)

METHODS

We drew from the ‘toolkit’ of systems thinking and modeling (STM) (Maani & Cavana,
2000). STM is often described as a method for integrating multiple perspectives to achieve
a consensual model of a complex problem (Meadows & Wright, 2009; Senge, 2010). Propo-
nents of STM advocate the use of interactive workshops with stakeholders who hold mul-
tiple perspectives. In our project, we aimed to address two problems: the limitations of the
public health literature and, more locally, the lack of understanding of the role and con-
tribution of PCL programs in the Australian prevention system. Thus, our challenge was
two-fold: we wanted to elicit and integrate our participants’ various mental models of their
work and to visualize how these programs—as exemplars of the larger class of contextual
interventions—are embedded in diverse and dynamic social and policy systems.

Causal loop modeling offers a precise set of conventions to translate implicit under-
standings into explicit diagrams that visualize the cyclical relationships among key vari-
ables in a problem situation (Maani & Cavana, 2000, p. 7). Whereas ‘program logic’
describes a linear causal flow of determinants, activities, and effects (Kellogg Foundation,
2004), by developing program theories in the CLD format, we were able to demonstrate
how programs emerge out of the interaction of many different elements, many of them
operating beyond each program’s formal boundaries (Carvalho, 2013). This section will
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Box 1

Jess is 28 years old and has been injecting heroin for about 5 years. She has a part-
ner Greg who also uses, somewhat more frequently than she does. They sometimes
argue about this. He does casual work as a laborer and his income is unreliable. Jess

takes the pill for contraception, except when she forgets, and then she usually gets
Greg to use a condom. Jess is usually the one who visits an NSEP to pick up a new
kit, usually in a hurry after work, so they can use on her weekend. Greg scores for
both of them from his friends and doesn’t like going to the NSEP.

describe how these methods are intended to work and how we experienced their use in
practice. We describe how we validated and analyzed the models to generate research find-
ings and share our reflections on the strengths and challenges we identified.

Participatory workshops

Participatory workshops were appealing because our work aimed to center and reflex-
ively engage with peer experience. Commitment to the ‘phenomenology of frontline prac-
tice’ is a key principle of community-based responses to HIV/AIDS (Mykhalovskiy, Patten,
Sanders, Bailey, & Taylor, 2009). The situated judgment of expert practitioners has been his-
torically neglected as a site of knowledge generation (Flyvbjerg, 2001). We developed work-
shop activities to elicit participants’ theories-in-use, which often differ from the explicit the-
ories encapsulated in research and policy-making (Argyris, 1991). We describe this as tacit
knowledge acquired through—and encoded in experienced practice in context (EPIC). This
framing elaborates on Flyvbjerg’s notion of phronesis and acknowledges that contextual
interventions are always, by definition, knowledge-generating (pace Rhodes & Lancaster,
2019).

Initial workshops took place over 2 days. We began with a hypothetical narrative pre-
pared beforehand with a program staff member (Box 1). The narrative was written to relate
the immediate aspects of service provision (‘a fit pack across a counter’) with broader con-
textual issues. In small groups, we discussed the narrative, asking participants to describe
what aspects of the program and its context, in their understanding, are reflected in the
narrative. We asked probe questions, such as ‘how would a nonpeer service respond dif-
ferently?” We invited participants to write their responses on sticky notes. We used the
affinity method (Britz et al., 1999) to group related insights on craft paper. Giving each
group a name, we used markers to begin tracing relationships between groups, forming
an early prototype CLD. Overnight, the facilitators (GB and DR) transferred the prototype
into a web-based diagramming tool (LucidCharts). This allowed real-time revision, exten-
sion, and refinement of the diagram in dialogue with participants on the second day of the
workshop. A simplified version of the CLD developed for the peer-based NSEP and harm
reduction service is shown in Figure 1 below.

Causal loop diagrams

Causal loop diagrams provide a visual language for tracing multiple one-way relation-
ships between variables in the situation being mapped. Lines are labeled according to the
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FIGURE 1

correlation of the linked elements over time: ‘S’ if the destination changes in the same
direction as the source, and ‘O’ if it changes in the opposite direction. As the diagram fills
out, cycles begin to appear, where the output from one variable flows through other vari-
ables back to its starting place. The resulting feedback loops can be labeled according to
their effects, whether positive (accelerating) or negative (balancing). As we discuss below,
decisions we made to accommodate our participants’ feedback made it necessary to adapt
these conventions and develop new but equally effective strategies for validating and sim-
ulating our models.

These simple conventions work to visualize emergent structures and functions of the
system represented in the diagram as it plays out over time. It may also be possible to iden-
tify leverage within the system, where small changes in the strength of a local variable may
drive larger changes across the system overall. We originally intended to develop proxy
measures for the key variables and explore computer simulation of the models. By iden-
tifying quantitative proxy measures for each variable, it is possible to write equations that
allow computer simulation of the system represented in the diagram (Maani & Cavana,
2000).

From the first workshop, however, our participants indicated that strict adherence to
CLD conventions made it impossible to represent their understanding of what matters
most to evaluate PCL interventions. Participants made two important objections. First,
some variables which they viewed as crucial could not be quantified, nor could any mean-
ingful proxy be identified. To illustrate, we can give the example of peer skill as it emerged
in our first workshop. This concept turned out to be foundational in all three program theo-
ries, including at the highest level of federal policy advocacy. Second, not all linkages could
be labeled S/0, as some represent flows that are contingent on their effects. Participants
were adamant there was a link, but when we asked what the direction of influence was,
they were equally adamant, ‘it depends.” Some linkages in Figure 1 have annotations in
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brackets that signal the nature of the contingent social and material process that translates
influence from one place in the map to another.

At our first workshop, NSEP staff and stakeholders agreed that the program’s strength
was its unparalleled access to real-time insights into emerging changes in illicit drug use,
such as changes in street drug markets policing. They described how the program verified
and ‘packaged’ these insights to influence the policy arena (the red pathway in Figure 1).
None of this worked, they argued, if program staff did not possess and refine peer skill (blue
pathway in Figure 1). Whereas the literature on peer interventions sees ‘a peer’ as a person
with similar personal attributes and experiences, our participants defined peer as a verb—
the skilled ability to use personal experience (even when different) to establish rapport and
work effectively with a contact or client. Peer skill allowed program staff to gather subtle
insights into the broader system experienced by their clients/contacts.

This two-way exchange of knowledge makes the encounter more egalitarian and trans-
forms peer practice into a crucial site of EPIC knowledge generation. This insight was foun-
dational for our project, and it is one we would have missed had we insisted on sticking to
the ‘rules’ of STM. For instance, peer skill enables developing a collective perspective that
informs effective peer leadership in our program theory of a federal policy network. The
discourse of consumer representation suggests individual people can contribute to policy-
making by sharing their own personal lived experience as committee members, conference
speakers, and consultation participants (CHE 2018). Our participants noted this practice
could assign outsize influence to charismatic speakers with powerful personal narratives.
By contrast, peer leadership is grounded in a detailed understanding of the diverse and
dynamic needs, identities, and experiences within the broader HIV-positive community in
Australia.

Adapting the CLD method meant finding alternative ways to achieve later steps in the
STM process, as sketched out by Maani and Cavana (2000). In particular, computer simula-
tion makes it possible to identify system behaviors that are otherwise difficult to predict. As
well, quantitative outputs from a simulation can be compared to real-world data, providing
a way to validate the model. However, our maps contained qualitative elements and con-
tingent relationships—correlations, neither positive nor negative. We, therefore, developed
alternative methods to validate the models and identify relevant but nonobvious strategic
dynamics.

Following initial workshops, the first and second authors (DR and GB) drafted accom-
panying text for the CLDs, writing definitions for each element that captured workshop
discussions. Where possible, causal loops were identified and labeled. In contrast to the
neat cycles that appear in conventional CLDs, we identified extended casual pathways rep-
resenting ‘strategic dynamics’—latent issues and challenges that might emerge over the
longer term in the systems we had mapped. Two pathways are highlighted in Figure 1. The
learning pathway, drawn in blue, shows how insights captured via peer skill are vital for
practitioner learning and service provision refinement. An advocacy pathway, in red, shows
how formal organizational learning allows insights from peer practice to be translated into
influence in policy networks and the prevention system.

To validate the models, we held follow-up workshops with initial participants. We used a
‘gaming’ method (cf. Cleland, 2017), picking an issue from practice and a starting place on
the map, and then following the pathways laid out by arrows and items—much like ‘snakes
and ladders’—discussing how that issue would ‘play out’ on the map. We tested hypotheti-
cals, asking ‘if this element suddenly stopped working, what might happen elsewhere in the
system? We made changes where participants, drawing on their shared and personal EPIC
knowledge, felt the outcomes predicted were not true to life. The strategic dynamics were
widely felt to be credible, with one organization leader calling them ‘horrifyingly accurate’
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issues that kept him awake at night. This approach offered an effective and equally valid
alternative to the more quantitative system dynamics approach’s simulation methods.

Developing the mid-level theory and monitoring and evaluation
framework

Following the three program theories’ development and validation, we set out to analyze
the outputs, hoping to develop a mid-level theory of the peer approach more generally. A
critical, reflexive inquiry is the hall-mark of social research, yet STM models are viewed as
straightforward representations of reality (Maani & Cavana, 2000, p. 20). Just as complexity
thinkers argue, we found that conventional analytic methods destroyed the relational con-
text that gave meaning and materiality to each element of our CLDs (Luke & Stamatakis,
2012). Success only followed when we adopted Pawson and Tilley’s (1997) recommenda-
tions for analyzing the models developed across our multiple cases to develop ‘mid-level’
theory. After diving into complexity theory, we asked a theoretical probe question drawing
on ecological systems theory (Holling, 1973). Imagining the program as a system, we asked:
what functions would it need to have to survive under the conditions of continual uncer-
tainty created by the diversity and dynamism of its environment? This is a question faced by
all contextual interventions in public health and clinical practitioners, funders and policy-
makers, and even social researchers, as they all seek to understand how networks, cultures,
and communities transform themselves in response to health issues and emerging preven-
tion opportunities. The answer is a mid-level theory (see Figure 2) that identifies four key
functions—engagement, adaptation, and alignment, which permit sustained influence on
community and policy systems.

Based on these functions (seeTable 2), the authors developed a monitoring, evalua-
tion, and learning (MEL) framework, which permits identifying program-specific indica-
tors, data types and sources, and collection methods. Rather than seeking to isolate and
measure an intervention’s effects upon its context (i.e., the attribution paradigm described
by Finegood), the framework identifies two goals for evaluation. First, it aims to inform
observers’ confidence that the program can fulfill the four key functions, enabling the
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TABLE 1 Elements of the mid-level theory

Community system A complex adaptive system (Holland, 1995) in which agents interact according to broad
‘rules’ generating diversity and dynamism.

Policy system A complex system of multiples streams including problem, policy and politics (Kingdon,
1995).

Red boxes Activities of the contextual intervention.

Blue boxes Four essential functions for maintaining influence and relevance in a diverse and

dynamic environment (see Table 2 for definitions).

TABLE 2 Four essential functions

Function Definition

Engagement How the program maintains up-to-date mental models of the diverse and dynamic needs,
experiences, and identities in target communities.

Alignment How the program picks up signals about what is happening in its policy system and uses
them to reorient service or advocacy priorities.

Adaptation How the program changes its approach based on mental models refined according to new
insights from engagement and alignment

Influence On communities—how the program taps into communities’ existing ways of doing things
to promote new ways of doing things.
On policy—how the program achieves or mobilizes influence on processes and
outcomes within its policy environment.

program to respond effectively to its changing context. Second, both the program itself
and the evaluation elicit substantive knowledge that can guide adaptation in the broader
prevention system. Indeed, if PCL programs are not playing this role, generating knowledge
that can inform partnerships, program development, and policy-making, we contend that
governments are not getting the full value. In subsequent phases of the project (see Brown
et al., 2018), the framework has been piloted with additional organizations that did not
participate in the original workshops, providing additional support for validity and oppor-
tunities to refine the approach.

REFLECTIONS

In this section, we reflect critically and appreciatively, on our experience of using CSTM
as research methods in a participatory evaluation research project. Acknowledging there is
an enormous diversity of methods and approaches in the systems field (Byrne, 1998), these
remarks focus on how STM such as CLD modeling can fit into scholarly research projects
and whether it can function as a bridge between academia, policy and practice.

Strengths

With necessary adaptations (see below), the approach produced outputs with very high
fidelity, as judged by participants in our initial workshops, and surface validity, as judged
by nonparticipant stakeholders. The resulting program theories offered clear and useful
insights for policy, funding, planning, and evaluation. Our hypothesis that program staff
and EPIC knowledge would have more sophisticated PCL theories than are found in peer-
reviewed research was borne out. The subtlety and contingency of the models we obtained
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suggest that CSTM offers an alternative to intervention science approaches that overlook,
distort, or extinguish the relational mechanisms that make the peer approach effective.

Difficulties

Advocates of STM, such as Peter Senge and Donella Meadows, present systems thinking as
a characteristic mode of cognition induced by using STM techniques in groups of practi-
tioners and policy-makers. If it happened at all in our workshops, the ‘a-ha!”’ moment came
very late in the process—once the maps had been mostly constructed. We relied on enor-
mous trust from our participants, who were willing to keep going until it made sense.

At different times it seemed the onto-epistemology that underlies STM is either thin,
or deeply implicit, or perhaps even nonexistent. We read widely across the CSTM tradi-
tion (Cabrera, Colosi, & Lobdell, 2008; Checkland, 1998; Kirkwood, 1998; Maani & Cavana,
2000; Meadows & Wright, 2009; Richardson, 1991; Waring, 1996; Maani, 2009; Senge, 2010;
Ulrich & Reynolds, 2010). As distinct from the broader field of complexity science, the STM
approach characterized by Senge and Meadows is onto-epistemologically minimal (or per-
haps just atheoretical). This is intentional, allowing its application across vastly different
substantive fields (Herbert Simon, 1962). However, it became an acute challenge for our
project at two points in particular. First, although we adopted a systematic guide (Maani &
Cavana, 2000), when we needed to adapt the methods to accommodate our participants’
feedback, we lacked guidance on how to make changes while maintaining the method’s
integrity. Second, as mentioned above, we found little guidance in the STM toolkit on ana-
lyzing the program theories we had articulated in the CLD format, and there was a signif-
icant pause in the project. At the same time, we undertook a ‘deep dive’ into the field of
complexity studies to identify relevant theoretical resources.

Ways forward: CSTM as an evaluation research methodology

As any postgraduate research methods course will emphasize, the methodology is more
than methods; it includes a theoretical framework that outlines the ontological and episte-
mological assumptions that guide their application. This section offers some brief method-
ological pointers for evaluation researchers and practitioners who might seek to follow in
our footsteps.

Rather than viewing CLDs as straightforward representations of reality, we assumed that
our participants were relating partial insights, from diverse and particular perspectives,
into actually-existing, complex social systems—consistent with the critical realist tradition
of social explanation (Archer, 1996; Elder-Vass, 2010; Little, 2012). Verifying the characteri-
zations offered by our participants and partner programs was beyond our project’s scope,
but we still required a minimal conception of what it was these programs were engaging
with. We conceptualized the ‘community system’ as a complex adaptive system (Holland,
1995; Ostrom, 1999), and for the ‘policy system,” we drew on Kingdon’s multi-stream model
(1995). To conceptualize the linkages made visible by our methods and the practices by
which knowledge is translated into influence, we used the sociology of translation (Callon,
1986). This approach recognizes that knowledge and influence do not simply flow, unmod-
ified, within and between systems, but are instead mediated and translated via chains of
association between human and nonhuman actors. These resources allowed us to adapt
our methods when required by feedback from our participants and achieve the rigor and
reflexivity that are characteristic requirements of social research.
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CONCLUSION

In the W3 project, we piloted methods from STM and drew on social theory and scien-
tific studies of complexity to help us adapt the methods and analyze their outputs for the
purposes of theory-building. Although not without its challenges, this allowed us to articu-
late explicitly how staff and stakeholders in peer-based and community-led programs tac-
itly understand how this class of interventions works. This offers an innovative solution to
a long-standing problem in implementation studies: evaluating contextual interventions
that are enmeshed and embedded in the social systems they are seeking to influence and
even transform. Our findings are program theories that can inform the theory-based eval-
uation. They highlight the value of experience practice in context. Similarly, they may sug-
gest mechanisms for studies using realist evaluation and synthesis (Pawson & Tilley, 1997;
Pawson, Greenhalgh, Harvey, & Walshe, 2004).

Our findings emphasize the social processes through which tenuous, partial, and emer-
gent insights, acquired through experienced practice in context, are made to matter in pub-
lic health policy-making and community-based health promotion. These insights are only
possible through the patient and generous participation of the staff and stakeholders of
our partner programs, who stayed the course even as we fumbled through our first experi-
ences of CSTM in practice. If our findings demonstrate one thing, we hope they highlight
the quiet brilliance of practitioners and the value of research-practice-policy partnerships.
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