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While there has been great progress in reducing unintended teen pregnancy and efforts are underway to address rising
rates in sexually transmitted infections among adolescents, there continue to be significant disparities by race, ethnicity,
geography, and among those that have been historically underserved, marginalized, and adversely affected by persistent
poverty and inequality (Everett et al. 2019; Martin et al. 2018; Szucs et al. 2020). Despite the numerous programs striving
to address these disparities, these complex issues often remain persistent because of underlying factors that hold them
in place (Head 2018; Kania et al. 2018), including government policies, societal and cultural norms, institutional arrange-
ments, and larger structural factors such as social and economic inequality (Kearney and Levine 2012; Meadows 2015).
Without tackling this myriad of factors, these complex issues are likely to persist.

To address root causes and shift the factors that perpetuate these issues,

organizations and practitioners are increasingly focusing on achieving system System change provides
change.” The Office of Population Affairs funds diverse organizations working to a lens for understanding
prevent unintended teen pregnancy across the United States to be on the fore- complex issues, an approach to

addressing them, and a frame

front of this movement. For example, in 2020, the Office of Population Affairs
for measurement and evaluation.

in the U.S. Department of Health and Human Services funded Innovation and

Impact Network grants in which grantees worked with a network of partners to

develop, test and refine, and evaluate innovative interventions. Although the primary purpose of the grants was to develop
and evaluate new and innovative approaches, the process of establishing, coordinating, and supporting a network of part-
ners to collectively address unintended teen pregnancy might also achieve substantial system changes. These changes
can happen through establishing new connections or strengthening existing partnerships, influencing policy change, or
shifting resource and information flows across collaborating organizations.

This primer is organized into three sections with the following aims:

1. Review some of the key concepts and approaches in systems thinking and system change evaluation relevant to
the context of Teen Pregnancy Prevention (TPP) Program grantees.

2. Describe a set of measurement and analytic approaches that can be used to document the progress and out-
comes of system change efforts.

3. Provide guidance for drawing conclusions and disseminating findings about system change.

We hope program staff will find this primer useful to inform potential plans to document and evaluate their system
change efforts. Evaluators might find the details about measurement and analytic approaches in Table 1 and the
resources listed in the appendix useful as detailed guides for planning and executing system change evaluation.

' System change and the plural, systems change, are used interchangeably. We use “system change” in this primer.
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Defining systems and system change

System change can be challenging to evaluate because systems are everywhere and various fields define systems in different
ways. We highlight one definition that is particularly relevant for TPP program developers, implementers, and evaluators:

“A system is an interconnected set of elements that is coherently organized in a way that achieves

something (function or purpose).”

— Donella Meadows (2015)

Building on this definition, systems achieve their function through system element actions and interactions. For example,
a health care system consists of multiple elements, including public and private health care providers, equipment and
infrastructure, policies and protocols, concerned groups such as advocates and community leaders, and wider societal
and cultural norms related to health. These elements act and interact with one another through a web of relationships to
produce an overall system function that is greater than the sum of any of its parts; in this case, the elements function to
improve health and well-being. These actions and interactions that generate the system function are referred to as the

system dynamics.

System change is an intentional process to alter or improve a system'’s
function through interventions that focus on shifting the underlying
dynamics of the system. In the example of a health care system above,
the system function is “improved health and well-being.” If a particular
health care system is not achieving its desired health outcomes, not
improving health and well-being efficiently, or generating inequitable
health outcomes, staff and other collaborators might want to inter-
vene. They might need to shift the actions and interactions of system
elements to better achieve improved health and well-being. These
types of interventions are often called “system change interventions”
or “system change efforts.”

One key feature of systems is that all elements are connected through
a web of relationships. This means that changing one element of a
system will also change other system elements, sometimes in sur-
prising ways. For instance, in the example above, implementers might
intervene with health care providers to provide them with knowledge
and skills to better reach teens with culturally responsive information
and messaging about risk behaviors; they would expect that changes
around information and messaging among providers would eventu-
ally affect teens’ risky sexual activity. Alternatively, staff or program
leaders might intervene by collaborating with influential community

System features and definitions

System boundaries are the lines program
developers or evaluators draw to determine
who (or what) is and is not part of the
system in which they aim to intervene

or evaluate efforts. These boundaries

are both necessary and arbitrary, so it is
important to consider multiple stakeholder
perspectives when setting boundaries.

System elements, sometimes referred to
as the parts or components of a system,
can be both tangible and intangible.

They can include people, organizations,
resources, and services, as well as societal
and cultural norms.

System dynamics are the patterns that
emerge at the system level as a result of
the particular ways a system’s elements
act and interact with one another.

members, such as local church leaders, school officials, and local business leaders, to affect change in public perceptions
of sexual health care, which would influence teens’ sexual health behaviors and practices.

In these two examples, the entry points in the system were different than where implementors expected to observe

a change. Implementers’ and evaluators’ level of confidence that intervening in a particular part of the system orin a
particular way will lead to a desired change is based on the underlying system dynamics, or their ability to understand
and predict the cause-and-effect relationships between system elements. In simple situations where system dynamics
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are more organized and predictable, evaluators might have a high level of confidence in how a particular intervention will
lead to an intended effect, such as how a specific training course will lead to changes in clinic staff knowledge about teen
health. In more complex situations in which system dynamics are less predictable, evaluators might be less sure about
how an intervention might affect change, such as how changes in health care provider practices or public perceptions of
sexual health care influence teens’ sexual health behaviors. As a result of this uncertainty, evaluators might be interested
in evaluating how particular interventions unfold and influence underlying system dynamics. In the following sections, we
describe how concepts from systems thinking can help in planning these types of evaluations.

Planning for a system change evaluation

There are four main steps when planning for a system change evaluation (Figure 1). This section explains each step and
when to move from one step to the next.

H Figure 1. Steps for planning a system change evaluation

Establish system Identify the theory Identify research Select methods and
boundaries related to of change for the questions about system data sources for your
the intervention intervention dynamics research questions

Step 1. Establish system boundaries related to the intervention.

A system change evaluation begins with establishing the boundaries of the system that the intervention will affect.?
Boundaries identify the system elements and relationships relevant to a particular intervention and thus provide some
structure for evaluators to determine where to focus their evaluation efforts. Systems are infinitely complex and bounding
the measurement effort to include only the essential pieces will help you conduct a feasible and informative evaluation.
At the same time, it is important to balance inclusivity and selectivity when drawing boundaries around your system of
interest to ensure you consider the perspectives of all concerned groups.

To establish system boundaries as part of an evaluation, consider the system dynamics, or the system elements and
relationships that are relevant to the intervention and overall system function on which the program or practice intervenes.
For instance, imagine you designed an innovative training program for clinic staff that intends to increase communica-
tion about sexual and reproductive health among youth and local clinic staff. Although the training program primarily
might target the communication skills of clinic staff, by using systems thinking to design your innovation and to establish
system boundaries, you might hypothesize that clinic staff are not effectively communicating with youth about sexual and
reproductive health for two additional reasons: (1) they don't feel prepared to have those conversations, and (2) they don't
feel supported by their administrators to have those conversations.

2If you are evaluating an intervention that was intentionally designed as a system-level intervention, system boundries were likely established during the
program design phase; evaluators should keep in mind however that systems are dynamic, and boundaries may shift over time. For interventions that

were not designed through a systems lens, but where there is a desire to understand whether the intervention led to any system-level effects, evaluators
will need to establish the system boundaries as part of their evaluation planning activities.
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When drawing your system boundaries for this evaluation, it would be important to include staff who provide training and

technical assistance to clinic staff, as well as administrators and the immediate influences on them (such as their superi-
ors, the funding streams supporting their positions, and so on). Equally you may want to consider the other system actors
who influence youth beyond clinic staff, such as their peer group and other social influencers, family members, and other

community and religious groups (Figure 2).

M Figure 2. System boundaries around youth sexual health practices
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Step 2. Identify the theory of change for the intervention.

After establishing system boundaries, hypothesize how you expect change to occur on the pathway from the intervention
to the desired change in system function. In the example above, the intervention aims to provide training to local clinic
staff to address inequities in teen pregnancy rates. In this instance, you recognize that reductions in teen pregnancy rates
and inequities are long-term changes that may not be feasible to measure from a time and resource perspective. A theory
of change can help you identify the shorter and more medium-term causal steps on the pathway from the intervention to a
change in system function that may be more feasible to measure.

In simple situations in which underlying system dynamics are more organized, you can outline a more linear theory of
change, such as a logic model that illustrates the pathway from program inputs, activities, and outputs to a specified
change. For instance, you could make a reasonable hypothesized theory of change for an intervention that has a strong
evidence base indicating that a particular training is effective in changing the knowledge and skills of local clinic staff to
deliver specific types of messages to teens. See Figure 3 for an example of a theory of change for this type of situation.
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H Figure 3. Hypothesized theory of change for a simple situation
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In more complex situations where the underlying system dynamics are less predictable, the theory of change should artic-
ulate a) the hypothesized causal pathway from intervention to changes in underlying system dynamics; and b) the possi-
ble causal pathways from changes in system dynamics to changes in the overall system function. A framework that can
help you identify how interventions might lead to changes in underlying system dynamics is the six conditions of system
change (Figure 4).° These six conditions, grouped across structural, relational, and transformational changes, are a guide
for evaluators to determine which aspects of the underlying system dynamics might change because of a particular inter-
vention and which system dynamics might not be directly affected. Even though certain aspects of a system might not be
targeted by an intervention, it might be important to include those aspects in the theory of change.

H Figure 4. Six conditions of system change
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3 In their 2018 publication The Water of Systems Change, Kania and colleagues—drawing from the work of system thinkers including Jay Forrester,
Donella Meadows, and others—posit six conditions of systems change articulated at three levels: structural or explicit changes (changes in policies,
practices, and resource flows); relational or semi-explicit changes (changes in relationships and connections and changes in power dynamics); and
transformational or implicit changes (changes in mental models).
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Using the example above, a theory of change that attempts to hypothesize the causal pathway from the training to changes
in teen pregnancy rates would first articulate how the intervention was expected to lead to structural changes in the underly-
ing system dynamics: (1) changes in the knowledge and skills of local clinic staff which would lead to changes in health care
provider practices in terms of the way they provide sexual health information to youth and (2) increases in youth knowledge
and accessing of sexual health resources. These structural changes will, in turn, contribute to changes in teens’ sexual health
practices and thus alter the system function. The theory of change would document these expected changes (Figure 5).

Yet, the structural changes detailed above might not be enough to shift the system from its initial state to a new state. For
instance, you might hypothesize that in this particular context, there are additional factors that require relational and trans-
formational changes to influence teens’ sexual health practices. For instance, power dynamics between providers and
teens, or providers’ attitudes about teen sexual and reproductive health might be conditions that hold the system in place.
In this case, although the intervention is not targeting these conditions, it would be important for your theory of change

to include these system dynamics because they influence whether the system function changes. Equally, the system
boundaries established in Step 1 identified other system actors that influence both clinic staff and youth. Understanding
changes in the actions and interactions between these system actors over time and how they might influence changes in
clinic staff and youth would be equally important to include.

M Figure 5. Hypothesized theory of change for a complex system
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SRH = sexual and reproductive health; TA = technical assistance.
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Step 3. Identify research questions about system dynamics.

The theory of change is a useful guide for establishing research questions to evaluate the system change intervention.
When selecting research questions, be sure to reflect on areas within the theory of change where you feel less certain
about the hypothesized cause-and-effect relationships between system elements. This might include system dynamics
within the system change intervention pathway and system elements outside the intervention that you've identified as
important (such as the relational and transformational changes described above). Rather than focusing your research
questions on areas that already have strong research and evidence, focus your questions on the areas where you are less
certain about the cause-and-effect relationships between the intervention and the hypothesized drivers of system change.
Using the example above, some potential research questions might include:

¢ Structural change research questions. What was the policy for clinic staff participation in the training? What was
the level of engagement at the training? Did clinic staff participants improve in their provision of sexual health
information to teens?

¢ Relational change research questions. Do clinic staff feel supported by administrators in their provision of sexual
health information to teens? Have power dynamics shifted between providers and teens so teens feel more
comfortable and honest discussing sexual health with providers?

o Transformative change research questions. Have clinic staff and administrator beliefs about provision of sexual
health information to teens changed after participating in the training? Have teens’ attitudes about the risk of
pregnancy changed?

Step 4. Select appropriate evaluation methods and data sources for your research questions.

Once you determine your research questions, the next step is to identify a set of evaluation methods or existing data
sources that are appropriate for informing the system-level changes you want to measure. We next discuss methods
and data sources to measure the six conditions of system change described above. See Table 1 for more details on data
sources and analytic methods.

¢ Structural changes, or changes in policies, practices, and resource flows, are observable. Thus, evaluators can
more easily rely on existing, or secondary, data sources to understand whether changes are occurring. For instance,
organizations interested in evaluating changes in funding for TPP programs over time might use program and
administrative data to quantify funds earmarked for TPP programming from 2012 to 2022 at the local, state, or
national level. Primary data collection methods might also inform structural changes. For instance, evaluators
might conduct key informant interviews or focus groups with network leaders to evaluate how resource flows have
changed over time throughout a network of partners.

¢ Relational changes, or changes in relationships, connections, and power dynamics, are harder to observe than structural
changes. Here, evaluators must rely more on collecting primary data and thoughtfully evaluating those data. For
instance, evaluators might collect survey or interview data and then use system maps to assess any new organizations
that actively engage in network activities. System maps can also identify whether new connections are forming among
network members. Social network analysis offers a way to capture these changes formally and quantitatively.

¢ Transformational changes, or changes in deeply held beliefs and assumptions, can be challenging to assess.
However, these changes might be the central goal of your system change efforts because of their ability to exert key
influences over the entire system. Imagine your goal is to reduce stigma around sexual and reproductive health care
in a community. For a low-burden approach, evaluators might conduct yearly surveys with influential members of
the system and then analyze changes over time in responses to questions about stigmatic beliefs. A more intensive
approach to assess if your innovative intervention is moving the needle on stigma is to conduct focus groups with

HHS Office of Population Affairs

Web: opa.hhs.gov | Email: opa@hhs.gov
Twitter: @HHSPopAffairs | YouTube: HHSOfficeofPopulationAffairs




people affected by and involved with the intervention. You can use focus group data to evaluate whether beliefs
and assumptions about stigma are changing. In addition, using an approach such as appreciative inquiry (Coghlan
et al. 2003) in your focus group protocol creates space for participants to reflect on what they have learned since
engaging with the intervention, which you can use to document mindset shifts over time.

Using a participatory approach to examine system change

Participatory approaches, such as human-centered design and community-based participatory research, can be
used alongside any of the data sources and analytic methods described in this primer. Participatory approaches
emphasize the inclusion of and attention to voices and lived experiences of people and communities affected by

a problem or situation of interest. For instance, if you are working on health care clinic system change, people who
work in and engage with the clinic are key voices to include in a participatory approach to designing the evaluation;
determining appropriate data to collect; and measuring, analyzing, and reporting findings related to system change.

Table 1 outlines a variety of data sources and analytic approaches evaluators could use when assessing structural, rela-
tional, and transformational system changes. There is no one-size-fits-all way to measure system change. We recommend
taking a thoughtful approach that considers the factors you identified in your theory of change, your research questions,
and a variety of measurement and analysis opportunities. The table offers a handful of examples of data sources that are
meant to inspire rather than limit your planning for your system change evaluation. Many of the data types and analytic
methods can be used to assess multiple types of change. When selecting methods and data sources, keep the following
considerations in mind:

¢ Prioritize feasibility. There are many approaches you can use to evaluate system change, each requiring varied time
and resources. When selecting a measurement approach, identify one that works within your resource constraints. It
is unlikely, and not expected, that you will be able to measure every potential moving part in your system of interest,
so use the theory of change and research questions as a guide to focus your evaluation.

¢ Mixed-methods approaches are optimal. Numbers and narratives can complement and contextualize each other
when you are trying to capture and make sense of small gains toward your ultimate system change goal. When
possible, use quantitative and qualitative data to answer your research questions.

H Table 1. Primary and secondary data collection and analytic approaches

Data source/approach Purpose and analytic method Examples of data sources

Primary data analysis: Collecting and analyzing new data

o Key informant Key informant interviews and focus groups provide rich e Interviews with network

> . . o . .

S g | interviews and qualitative data about how the system has changed over time leadership teams

£ ® | focus groups and factors that contributed to these changes. These data i ;

=3 group . L . ges. e Focus groups with frontline health care
a can inform additional analytical approaches, such as systems staff, youth, etc

mapping and stakeholder power analysis.

Surveys Surveys can be quickly and uniformly administered and e Web-based surveys with program
analyzed to capture changes in underlying system dynamics participants, network partners, frontline
or functioning over time. staff; etc.

Quantitative
data
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Data source/approach Purpose and analytic method Examples of data sources

Secondary data analysis: Compiling existing data

Program
administrative data

Internal data
sources

Program administrative data are collected for the purposes, or
as a by-product, of program implementation processes. These
data are useful for understanding temporal changes over time
in underlying system dynamics or functioning.

e Network meeting attendance

e Partner memoranda of understanding
agreements

e Semiannual progress reports

Literature reviews

Literature reviews are a way to comprehensively assess the
existing evidence on whether issues relevant to your research
questions have changed over time.

e Published research on barriers to
program implementation

e Research or evaluation reports from
other external sources

Environmental and
landscape scans

External data
sources

Environmental or landscape scans, often conducted through
initial needs assessments, can also be useful to continually
monitoring patterns and events internal and external to a
system’s boundaries that might affect its functioning long term.

Analytic approaches: Ways to analyze primary and secondary data types

Systems mapping

(Pomeroy-Stevens et al.
2022)

Systems mapping is a visual depiction of the elements within
the system and the way they are organized. There are several
system-mapping approaches that you can use for a variety

of purposes. For instance, actor maps show the key people
and organizations involved in a system and the ways they are
connected. Causal loop diagrams show the repetitive cycles
that sustain the systems’ current features.

e Policy reforms or changes in national,
state, or local policies

o Documentation of new service delivery
sites available in a locality

e Network meeting attendance records

e Data from key informant interviews or
focus groups

e Data from surveys
e Program or administrative data

Social network analysis
(Honeycutt 2009)

Social network analysis (SNA) is a quantitative approach for
measuring and mapping relationships. Ss part of a systems
evaluation, SNA can demonstrate system boundaries,
relationships among agents in the system, and changes over
time and across types of relationships.

e Survey or interview data from at least
one respondent from each network
partner

Stakeholder power
analysis

(Gaventa 2006)

Stakeholder power analysis is a way to identify potential
barriers to your system change effort as they relate to the
people in the system who hold power and might influence the
system’s ability to change. This analysis helps identify who
wants what, why, and how. It also helps identify how these
factors shift over time.

e School board meeting transcripts

e Survey or interview data from local
community leaders concerning
particular issues or policies

Media tracking and social
media analytics

(Andreotta et al. 2019)

Media tracking involves tracking, gathering, and organizing
mentions of some topic or theme of interest across various
media outlets. Social media analytics is the use of tools
that provide capabilities for assessing various engagement
dynamics across social media platforms.

e Recent Facebook posts by people who
reside in the county of interest

Drawing conclusions and disseminating findings about system change

As with all evaluations, the findings from a system change evaluation should respond to the key research questions and
be useful to partners, decision makers, and affected populations. Given the complexity of system change efforts, one
initiative likely will not change the system by itself, nor will one organization’s efforts address all six conditions of system
change. Shifting the conditions that hold a complex problem in place requires a collective effort across a variety of people
and groups and can be messy, unpredictable, and time-consuming. However, it can be useful to draw conclusions and
disseminate findings at shorter-term increments before sharing the broad changes that you observe after the end of

an intervention.
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When sharing findings, remember to contextualize them by describing any evidence of progress toward the ultimate
system change goal. The six conditions of system change framework is a useful tool for an organization or network to
use when discussing the contributions of their system change efforts to addressing complex problems. Consider framing
findings from a system change evaluation using the following structure, in which you distill information across each of the
six conditions within the reporting categories:

¢ Describe your efforts. What interventions did you employ, and what system conditions or underlying systems
dynamics did they address?

Example: “Our network worked collaboratively to better coordinate services across health, education, and other
social supports for teens. We met monthly, invited new groups to our meetings, and developed joint action plans
to better coordinate our services. By coordinating our services, we expanded each organizations’ ability to make
referrals and connect teens to services in our network, reducing a key barrier to access for many of our teens.”

¢ Document what happened as a result of these efforts. Summarize the evidence you gathered on the efforts that
addressed conditions of system change.

Example: “This effort led to structural changes in the system in the form of new connections between organizations
that were previously not collaborating. In addition, a number of new members joined our network. The intervention
also led to relational changes; it strengthened relationships between existing members, as evidenced by the new
referral mechanism that we developed and have been using as a standard part of our daily clinical work. After
implementing this referral mechanism together, we began to see more teens receiving multiple mutually reinforcing
support services across several network members.”

¢ Describe how these results can eventually contribute to system change. Draw plausible links to describe how this
change in conditions reflects a potential shift of the system in the right direction. Use your theory of change as a
guide when contextualizing the changes you have observed and the changes you expect to observe in the future.

Example: “As we intensify the breadth and depth of services reaching teens in our community, we expect that teens’
perceptions of access to sexual and reproductive health care will begin to change, which we will examine through
focus group data collected one year after implementing our service coordination approach. We expect that eventually
we will see an increase in the number of teens who access sexual and reproductive health care in our community,
which will be reflected in patient health record data and annual clinic reports. These changes will ultimately lead to a
reduction in teen pregnancy rates.”

Conclusion

System change approaches aim to address the root causes of persistent problems, such as stagnating declines and dispari-
ties in unintended teen pregnancy in communities across the United States. Such approaches emphasize the interrelated web
of relationships through which programs operate. Evaluating a system change effort requires thoughtful planning. It starts
with mapping out the system in which you are trying to intervene and developing a theory of change that articulates how you
expect your interventions to affect the wider system’s dynamics and overall functioning. This provides a foundation for iden-
tifying questions to answer around areas where you are more or less certain of how change might happen. You can answer
these questions using a variety of data sources and analytic approaches. Remember that although system change takes time,
partners, decision makers, and communities benefit from incremental learning that you can report along the path to change.
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