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1 INTRODUCTION 

1.1 Traffic Safety 
In recognition of the importance of traffic safety as a public health issue, many states have 
adopted a vision of zero traffic fatalities and serious injuries. Although this is a bold vision, it is 
also a necessary vision, because no traffic fatality or serious injury is ever acceptable.  

To reach this vision, innovative strategies are needed such as those that can change traffic safety 
culture. Indeed, “creating a positive safety culture”1 has been named as one of the pillar 
strategies for the Road to Zero plan to end roadway deaths. But, as with any traffic safety 
strategy, evaluation is essential to ensure it is effective.  

Reaching the vision of zero traffic fatalities and serious injuries requires that all our strategies be 
effective. To determine their effectiveness, it is important that these strategies are evaluated.  

1.2 Traffic Safety Culture 
Traffic safety culture can be defined as the beliefs shared by a group of road users or 
stakeholders that influence their behaviors that impact traffic safety.2 This definition of culture 
sets up a relationship between beliefs and behaviors. Specifically, when individuals have certain 
beliefs, they are more likely to engage in certain behaviors. For example, if people believe that it 
is safe to have hands-free cell phone conversations while driving, they are more likely to engage 
in this risky driving behavior. 

There are several basic types of beliefs including: 

• Expectations about the consequences of behavior (e.g., “If I drive after using cannabis, I 
am more likely to cause a crash.”)  

• Perceptions about how common a behavior is (e.g., “I believe most people speed.”) 

• Perceptions about how acceptable or expected a behavior is (e.g., “My spouse expects me 
to use a seat belt.”) 

• Perceptions about an individual’s ability to perform the behavior (e.g., “I am comfortable 
not answering my cell phone while driving.”) 

Traffic safety culture strategies focus on changing beliefs like these. When these beliefs change, 
people’s behaviors are likely to change, and this change in behavior is more likely to be 
sustained.  

                                                 
1 Road to Zero: A Plan to Eliminate Roadway Deaths, National Safety Council. Retrieved from: 
https://www.nsc.org/road-safety/get-involved/road-to-zero  
2 Traffic Safety Culture Primer. Retrieved from: 
https://www.mdt.mt.gov/other/webdata/external/research/docs/research_proj/tsc/TSC_PRIMER/PRIMER.pdf  

https://www.nsc.org/road-safety/get-involved/road-to-zero
https://www.mdt.mt.gov/other/webdata/external/research/docs/research_proj/tsc/TSC_PRIMER/PRIMER.pdf
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In contrast, a speed bump is a physical way of changing behavior. People tend not to speed over 
speed bumps but will resume their speed when the speed bumps are no longer present. A speed 
bump does not change underlying beliefs about speeding and therefore does not result in 
sustained behavior change. 

Traffic safety culture strategies use specific experiences designed to change beliefs. For example, 
workplace traffic safety training is a specific experience designed to change a worker’s beliefs 
about specific driving practices. The training might discuss the increased risk for crashing while 
talking on a cell phone when driving. The training could provide information about how most 
employees do not drive while using a cell phone and that leadership, management, and 
supervisors expect drivers not to use their cell phones while driving. A workplace policy 
prohibiting cell phone use while driving could be reviewed. Supervisors could meet with 
employees and discuss how work procedures will take place without using cell phones while 
driving. By growing healthy beliefs among workers, the likelihood of risky driving is reduced. 
As fewer drivers engage in risky driving (e.g., distracted driving), fewer crashes will occur, and 
traffic safety will improve. This process is summarized in Figure 1. 

 

Figure 1. Diagram of how a traffic safety culture strategy leads to improved traffic safety 

Understanding how a traffic safety culture strategy leads to improving traffic safety is important 
when considering evaluating a traffic safety culture strategy. There are many potential problems 
that could result in a traffic safety culture strategy being ineffective.  

Using the same workplace training example shared previously, imagine what would happen if 
only 10% of the workers were trained. Only training 10% of the workers would significantly 
reduce the likelihood that beliefs across the workforce would change, thus reducing the 
likelihood that behaviors across the workforce would change, thus reducing the likelihood that 
crashes would be reduced. 

Suppose everyone took part in the training, but the training was poorly implemented and did not 
change people’s beliefs. If beliefs did not change, it would be unlikely that behaviors would 
change, and traffic safety would not improve. 

A TSC Strategy is 
Implemented
(e.g., training)

Beliefs Change Behavior 
Changes

Traffic Safety 
Improves 

(e.g., fewer 
crashes)
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Suppose everyone took part in the training, and the training changed beliefs, but it changed the 
wrong beliefs – beliefs that did not matter or did not influence the behavior. Behavior would not 
change, and traffic safety would not improve. 

Understanding how a traffic safety culture strategy leads to improving traffic safety will inform 
how a traffic safety culture strategy should be evaluated. Specifically, the evaluation might 
capture what percentage of the workers took part in the training, to what degree the training 
changed beliefs, how much subsequent risky driving behaviors changed, and whether crashes 
were reduced. 

1.3 Problem Statement 
To reduce the number of traffic crashes and resulting injuries and fatalities, traffic safety 
agencies are developing and implementing new intervention strategies aimed at changing traffic 
safety culture. However, efforts to systematically evaluate these new programs are not advancing 
as rapidly as the strategies themselves. Barriers to evaluating traffic safety culture strategies 
include a lack of suitable evaluation designs and/or a lack of agreement about the design 
elements of an evaluation appropriate for these strategies. 

1.4 Project Purpose 
The purpose of this project was to conduct a literature review of the current “state of the science” 
in evaluating traffic safety culture strategies. To begin, staff reviewed the literature for examples 
of evaluation methods applied to traffic safety culture strategies. Due to a lack of examples, this 
review was extended to other public health domains to learn from evaluations performed by 
other disciplines. The results of this review were then used to produce three project deliverables: 
journal article; summary of evaluation guidance (toolkit); and a poster summarizing the key steps 
for evaluation.  In this final report, we describe each of these deliverables. To provide context, 
we begin by providing an overview of the literature review method and results.    
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2 LITERATURE REVIEW 

2.1 Method 

As described in Appendix I, a keyword search was performed using Montana State University’s 

Library “CatSearch” meta-search engine. This search engine combines all the University’s 

research services into one comprehensive search tool. Word and phrase combinations were 

chosen to capture literature with “traffic safety,” “traffic safety culture,” “transportation safety,” 

and “transportation safety culture.” This search was augmented with a follow-on search of 

specific search engines including ProQuest Central, Elsevier Science Direct Journals Complete, 

and Emerald A-Z Current Journals to corroborate the results from CatSearch.  

All searches were structured to include only results published in English and did include studies 

that were conducted both in and outside the United States. While the search strategy did not use 

any date parameters to restrict the search, only four articles published before 2000 were found. 

Perhaps because traffic safety culture is a new concept in traffic safety, this search did not yield 

results that included the implementation and evaluation of traffic safety culture strategies.  

As a result, a new set of word and phrase combinations were selected to search outside traffic 

and transportation safety domains (most notably, healthcare). We used search terms including 

“culture change” and “safety culture” as title and subject searches with combinations of added 

key word searches including “intervention,” “evaluation,” and others. This final search process 

resulted in 64 articles to review. 

2.2 Results 

As discussed in Appendix I, the key finding from this literature review was the absence of any 

identified journal articles that included the evaluation of a traffic safety culture strategy, perhaps 

because such strategies are new within transportation safety. However, the literature review did 

reveal some relevant patterns in the form of evaluations used in other domains of safety culture. 

There is a growing trend in a wide range of program settings of all types that emphasizes the 

importance of gathering the most rigorous data possible to gauge whether programs have the 

impact their designers intended and if they function as planned. Culture change and safety 

culture literature have seen similar efforts to gather scientific evidence of effectiveness (Hill, 

Kolanowski, Milone-Nuzzo, & Yevchak, 2011) and support evidence-based efforts (Petriwskyj, 

Parker, Wilson, & Gibson, 2016a, 2016b).  

The review of the published literature revealed several issues that contribute to a better 

understanding of the evaluation strategies that have been used to assess efforts to change culture: 

• There was no one definition or theory of “culture,” which suggests either a lack of 

consensus about this concept or the presence of domain specific definitions. There were 

some cases where no definition was provided. Not reporting a definition of culture within 
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an evaluation is bad practice, because without it, it is not clear what the strategy is 
intended to change. 

• There was no one method for measuring culture. Methods of assessment ranged from 
inferences based on found artifacts or observed behavior to the indirect assessment of 
beliefs through surveys and interviews. There can be concerns that inferences about 
artifacts and behaviors can be biased by the beliefs of the observer. Some forms of survey 
and interview can be unreliable depending on how the respondents interpret the 
questions.  

• There is no one form of accepted evaluation. The design and analysis of evaluations 
varied widely depending on the nature of the strategy and the domain of application. This 
variability may reflect different efforts to minimize threats to the validity of the 
evaluation results in the (unique) context that the strategy was implemented.  

• Increasing the rigor of the design and analysis of an evaluation increases its complexity, 
which also increases its cost and time commitment. There is a need to balance rigor with 
a form of evaluation that is still possible and practical to implement (Chen, 2014).  

• Important factors that impact rigor include 
o the choice of proper (matched), accessible comparison groups,  
o the development of reliable and valid measures, and 
o the administration of those measures with a sufficiently large sample to support 

the desired analyses. 

Admittedly, setting up the necessary level of rigor in the evaluation of strategies can pose 
challenges to program managers, especially those with limited resources, staffing, and ability.  
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3 JOURNAL ARTICLE 
Appendix II includes a copy of the journal article based on the literature review that will be 
submitted for publication. Below is the title and abstract for that article: 

Assessing the Impact of Culture: A Systematic Analysis of Culture 
Interventions and Evaluations in Different Organizational Settings  

 Abstract: Over the last twenty years, transportation agencies have 
increasingly added culture-based approaches to the 
existing education, engineering, and enforcement strategies being used as a 
means of reducing traffic related injuries and fatalities. Despite this increased 
interest, there have been comparatively few evaluations of interventions designed 
to enhance traffic safety culture. At the same time, many other 
organization types have adopted culture-based strategies either to improve safety 
or to enhance other elements of organizational performance. In aggregate, the 
evaluations of culture-focused interventions across a range of settings offer an 
untapped body of information about the models of culture being leveraged to 
affect change, the intervention strategies used to impact culture, the impacts of 
these strategies, and more. This article presents the results of a systematic 
analysis of evaluations of culture-focused interventions across a variety of 
settings and seeks to identify patterns that could be useful to both researchers and 
practitioners. The findings of the study suggest that there are areas of substantial 
consensus regarding the nature and features of culture and the potential 
effectiveness of culture-based programs. At the same time, the findings also 
suggest that more conceptual and empirical work is warranted to further refine 
our understanding of culture and its functions and to build deeper understanding 
of how to leverage culture effectively to support health and safety efforts.  
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4 SUMMARY GUIDANCE 
Appendix III contains the toolkit created that provides guidance on evaluating traffic safety 
culture strategies. This guidance is based on the importance of evidence and the adoption of an 
evaluative-thinking mindset.   

4.1 Evidence-Based Decisions 
Reaching the vision of zero traffic fatalities and serious injuries will require that we apply 
limited resources to innovative strategies that are effective and sustainable. Evidence is needed to 
inform these decisions because evidence-based decision making is the foundation of responsible 
investment and management of any public health program. 

 Evidence is extremely important for researchers, practitioners, and policy makers 
charged with the task of making decisions around the funding and implementation of 
public health programs (Puddy & Wilkins, 2011, p. 3). 

4.2 Evaluative Thinking 
“Evaluative thinking is a cognitive process in the context of evaluation, motivated by an 
attitude of inquisitiveness and a belief in the value of evidence, that involves skills such as 
identifying assumptions, posing thoughtful questions, pursuing deeper understanding 
through reflection and perspective taking and making informed decisions in preparation 
for action” (Archibald, 2013). 

To be effective, evidence-based decision making requires us to think as an evaluator. Evaluative 
thinking is a form of problem solving that extends beyond the collection of evidence to include 
learning lessons from that evidence, then integrating this knowledge into processes that make our 
strategies more effective in the future. In short, “evaluative thinking is learning for change” 
(Bennett & Jessani, 2011, p. 24). 

Because reaching the Vision Zero goal will challenge us to be more effective, evaluative 
thinking is a key to our success. To this end, evaluative thinking is something we must share and 
pursue together. But, to be effective with evaluative thinking, there is a need to have a basic 
understanding of evaluation design and its implications for the validity of the produced evidence.  

To help support this understanding, this project examined the published literature about 
evaluation methods used in transportation and other public health sectors. The primary goal of 
this review was to explore common practices in the evaluation of traffic safety culture strategies. 
As a result, number of key steps in the evaluation process were summarized. 

4.3 Evaluation Steps 
Given the variability in evaluation methods reported in the literature, it was impossible to specify 
one best practice for evaluating traffic safety culture strategies. However, it was possible to 
summarize general guidance for such evaluations based on recommended practices by the 
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Centers for Disease Control and Prevention (U.S. Department of Health and Human Services 
Centers for Disease Control and Prevention, 2011): 

1. Identify, Recruit, and Engage Stakeholders. Stakeholders include people responsible 
for the strategy (e.g., funders, contractors, etc.), people affected by the strategy (e.g., 
general population, workplaces, etc.), and those who will use the evaluation results. Early 
participation by stakeholders is necessary to identify questions and concerns and support 
access to quality data to ensure an effective evaluation. Those affected by the strategy 
should be included to measure exposure to the strategy and help identify unintended 
consequences including potential harms. 

A key purpose of stakeholder involvement is to specify “standards” for effectiveness. 
What does an effective evaluation mean for this strategy in this context? How does each 
stakeholder define and envision success? What outcomes are important to the needs of 
each stakeholder? Should the evaluation bolster a sense that the strategy caused the 
change in outcomes or is it OK just to assess change? It is important to understand these 
distinct perspectives to align expectations about potential interpretations of the evaluation 
results.  

2. Describe the Strategy. Before starting an evaluation, it is necessary to agree on a 
detailed description of the strategy, including the conditions necessary for its 
implementation: “a comprehensive [strategy] description clarifies all the components and 
intended outcomes of the [strategy], thus helping you focus your evaluation on the most 
central and important questions.”3 Understanding how the strategy causes a change in 
outcomes (and later positive impact to traffic safety) is critical to designing an evaluation. 
This understanding will inform potential process measures (e.g., how many people 
experienced the strategy), intermediate outcome measures (e.g., which beliefs and 
behaviors to examine for change), and impact measures (e.g., crash types) as well as 
provide insights as to how much time the strategy will take to cause changes. 
Practitioners can reach out to the strategy developer and ask for the “theory of change” 
for the strategy (the theory of change lays out the science behind how a strategy has been 
shown to cause the expected outcomes). Additionally, a practitioner could need a 
contractor implementing a strategy to articulate how the strategy causes the expected 
outcomes.  

3. Identify Data Measures and Comparisons to Be Performed. In this step, the 
stakeholders identify the reliable and valid data that measure the process, outcome, and 
impact of the strategy. The sources and methods to collect these data are also named. A 
comprehensive plan is developed for the evaluation, which includes the type(s) of 

                                                 
3 https://www.cdc.gov/eval/guide/step2 

https://www.cdc.gov/eval/guide/step2
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planned comparison(s). As discussed previously, carefully consider the type of 
comparison, because it affects the ability to draw conclusions about the strategy.  

4. Make Meaning. This step involves analyzing the data and interpreting the results. 
Considerations addressed in the first step can inform efforts in this step. Too often, 
evaluations are reduced to one simple question: “Did the strategy work?” Often the 
answer is: “Yes and no.” Making meaning of the evaluation should allow for greater 
learning to inform how to make the strategy more effective. More questions to ask 
include: 

a. Was the strategy implemented as intended? Why or why not? What could be done 
better next time? 

b. Did the strategy reach the intended audience? Why or why not? What could be 
done better next time? 

c. Did the strategy result in the intermediate outcomes (e.g., in beliefs and 
behaviors) expected? Why or why not? What could be done better next time? 

d. Did the strategy result in the desired impact? Why or why not? What could be 
done better next time? 

The evaluation may not inform all these questions. Asking these questions may guide 
how future evaluations may be changed to answer more questions. The intent is to use the 
evaluation results to improve effectiveness over time by enhancing learning.  

5. Accumulate and Share Wisdom (e.g., lessons learned). A single evaluation, if explored 
and discussed by stakeholders, can generate many lessons that can inform future actions. 
These lessons are often much more valuable than simply answering the question “Did the 
strategy work?” Stakeholders should give time to review and discuss the evaluation 
results and gather lessons to share with other stakeholders.  

An evaluation can have greater impact if the lessons learned reach a variety of audiences 
that need the information to make decisions about strategies, planning, funding, etc. To 
be accessible and usable, lessons should use language familiar to stakeholders.  

It is also important to accumulate lessons learned and evidence for a strategy over time, 
because a single evaluation may not be enough to truly understand how best to implement 
a strategy or to convince stakeholders to continue support for the strategy.  
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5 GUIDANCE POSTER 
Here, we provide a screen shot of the poster created for this project (Figure 2).  This poster 
focused on evaluative-thinking and the key steps in an evaluation. 

 

 

Figure 2. Screen shot of TRB poster based on guidance.  
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6 CONCLUSIONS 
As with many forms of traffic safety strategies – there is still insufficient evidence for the 
effectiveness of traffic safety culture strategies. In part, this is because too few traffic safety 
culture strategies have been implemented and evaluated. 

Vision Zero is bold but necessary because no traffic fatality is ever acceptable. To reach this 
vision, we need effective strategies. This will include the use of innovative strategies to change 
traffic safety culture. These strategies focus on changing shared beliefs that influence our choices 
to behave either safely or recklessly. For such strategies to become more widely used, we need 
more evidence that they are effective and sustainable. Evidence-based decisions depend on 
reliable and valid data from well-designed evaluations to measure the process, outcome, and 
impact of strategies. 

It is beneficial to us and the communities we serve to think in evaluation terms, especially when 
we have limited resources to achieve the Vision Zero. Evaluative thinking is a form of problem 
solving involved in designing, selecting, and distributing resources for traffic safety programs. It 
seeks credible evidence to provide answers about the effectiveness and sustainability of traffic 
safety programs.  

One role we can all share is to be proponents for quality evidence and the need for credible 
evaluations. To that end, Table 1 offers some talking points to help with discussions about the 
importance of evaluative thinking. 
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Table 1. Promoting Evaluative Thinking 

Many traffic safety practitioners and stakeholders already engage in forms of evaluative thinking. 
Discussing the value of evaluative thinking within traffic safety will grow its importance. Here are 
talking points to foster conversations about the importance of evaluative thinking. 

1. Fatal crashes and serious injuries have a significant impact on public health. 

2. Zero traffic fatalities and serious injuries is the only acceptable goal. 

3. To be successful in reaching this goal, we must learn to use innovative strategies and grow 
evidence of their effectiveness. 

4. Evaluations inform which strategies are effective and generate knowledge about how to make 
strategies more effective and sustainable.  

5. Traffic safety practitioners can seek opportunities to include process, outcome, and impact 
evaluations in the projects they implement, manage, and fund.  

6. Effective evaluations require quality data and proper comparisons. 

7. Evaluations should include engaging stakeholders, developing careful descriptions of 
strategies, and finding quality data and proper comparisons. 

8. Traffic safety practitioners can create opportunities to review and discuss evaluation results 
with stakeholders to gather lessons learned and show opportunities for improvement in future 
efforts. 

9. More consistent and rigorous evaluations will accelerate learning and effectiveness of 
strategies in improving traffic safety. 

10. Investing in training to help staff become more familiar with evaluation design and 
contracting with evaluators will improve the effectiveness of strategies and traffic safety. 
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1. EXECUTIVE SUMMARY 
In recent years, traffic safety agencies have developed and implemented new initiatives aimed at 
changing both agency and road user culture as a way to reduce the number of injuries and fatalities 
on public roads and highways. A preliminary review of the Transportation Research Board’s 
Transportation Research International Documentation and Research in Progress databases, as well 
as other research databases, found several broad lines of research on culture. One line focuses on 
social and safety culture of communities as it relates to the behaviors of community members who 
operate cars, ATVs, watercraft, snowmobiles, and other vehicles (Mulder and de Rooy 2018; 
Hanchrow 2017; Li, Gkritza, and Albrecht 2014). A second body of research studies the 
organizational culture of transportation agencies and examines culture both as it affects either 
safety orientated activities or organizations’ cultural capacity for innovation and change (Bedford, 
Egan, and Graham 2017; Brunetto, Xerri, and Nelson 2014). A final area of cultural research 
explores these questions in maritime, air, and other non-road transportation domains (Fu and Chan 
2014; Mearns et al. 2013; López de Castro et al. 2013). 
As the use of culture-based safety initiatives has expanded, systematic evaluations of the 
operations and impacts of these new programs have not advanced as rapidly as the programs 
themselves. Several authors have noted that road safety campaigns (one type of strategy used to 
change traffic safety culture) are rarely subjected to a formal and complete evaluation (Robertson 
et al. 2015; Hoekstra and Wegman 2011). This lack of accessible evaluation data severely restricts 
the advancement and adoption of effective campaigns because there is (1) no guidance on how to 
improve campaigns, (2) no evidence to discontinue ineffective campaigns, and (3) no impetuous 
to advance safety campaign techniques. Both peer-reviewed and professional literature suggests 
that there is a consistent set of barriers to both conducting evaluations and using the results in 
instances when evaluations are conducted. Commonly cited barriers include factors such as a lack 
of time and resources, insufficient knowledge to conduct or use evaluations, and skeptical attitudes 
among program staff about the process and results of evaluations (Brescianai 2011; Holosko 
1996). The General Accountability Office (GAO) reports that less than 40% of the agencies they 
examined had conducted formal evaluations of their programs. However, 80% of the agencies that 
conducted evaluations reported multiple benefits from having done so. Thus, rather than provide 
a hypothetical example of a complete evaluation, we instead reference the European Campaigns 
and Awareness-Raising Strategies in Traffic Safety (CAST) project, which developed standard 
tools for evaluating roadway safety campaigns (Vaa et al. 2009) and reporting their effectiveness 
(Boulanger et al. 2009). Both these tools are supported by a comprehensive guidance manual for 
designing, implementing, and evaluating roadway safety campaigns (Delhomme et al. 2009). 
Transportation agencies are advised to review this tool and manual as part of the design, 
implementation, and evaluation steps of the strategic approach. 
The short-term benefits of this project include:  

• The research will result in a summary analysis of formative and summative evaluation 
designs as well as any outcomes identified by the existing studies.  

• That comparative assessment will be utilized to develop evaluation process guidance of 
traffic safety culture strategies for current practitioners based on available best practices. 

• The assessment will also provide recommendations to develop better evaluations and 
ultimately more effective programs. 
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In the long-term: 

• These findings will benefit researchers conducting future evaluations and their ability to 
craft successful summative and formative designs as well as program managers who 
either conduct or assess contracted evaluations. 

• These findings will lead to more effective strategies as better evaluations allow program 
managers to make more informed decisions about selecting strategies and program 
developers to create more effective strategies. 

This Task 1 Report reviews the existing literature on the evaluation of traffic safety culture and 
other culture change initiatives. The purpose of this literature review is to catalog the designs used 
to conduct those evaluations, and compile the major findings of the evaluations regarding the 
impacts of the culture change programs evaluated. The research strategy used to conduct this 
literature review entailed first searching the databases of peer-reviewed publications for English 
language evaluations of traffic safety culture initiatives, as well as other culture change programs 
beyond traffic safety. Because the literature within the field of traffic safety that evaluates 
implemented culture-change initiatives is relatively small, a literature review of published research 
on the implementation and evaluation of culture change initiatives within organizations more 
generally and across a variety of disciplines was completed as well. The literature that was 
identified through an iterative search strategy was then assessed to identify the evaluation 
methodology used, including data collection and analysis techniques used.  
The examination of the literature gathered for this Task 1 literature review revealed evaluation 
designs including quasi-experimental, single-group, qualitative, and formative approaches. The 
review also found several systematic or secondary reviews of existing studies. While specific 
recommendations and guidance for practitioners will be provided in subsequent materials 
developed for this project, this review of this literature allowed us to examine implemented culture 
change initiatives over time within other disciplines to inform the possible design and 
implementation of traffic safety culture change strategies. While the shift toward cultural 
approaches to safety programming is relatively new to transportation and traffic domains, culture 
change and cultural interventions have been used in other organization types for nearly three 
decades. Assessment of what is known about the effectiveness of culture-based strategies in these 
areas will enable researchers and program staff to begin to determine what can be drawn from 
these settings and applied or adapted to traffic safety. A systematic assessment of this broader 
literature poses a different challenge than the review of traffic safety culture research and 
evaluations. This broader culture literature is so extensive that narrowing the analysis to those 
studies that are most applicable to traffic safety required refining the search and collection 
strategies and then the synthesis of those results into a meta-analysis useful to traffic safety 
researchers and program staff. Nevertheless, this literature review does demonstrate that there are 
a consistent set of evaluation strategies and designs that seek to balance the need for rigorous 
assessment of program impacts and the challenges of conducting high-quality research in complex 
field conditions. 
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2. INTRODUCTION 
In an effort to reduce the number of traffic crashes and resulting injuries and fatalities, traffic safety 
agencies are developing and implementing new intervention strategies aimed at changing road user 
culture. While there is an emerging body of literature that provides guidance and shares experience 
of conducting evaluations of these programs (Lewis et al. 2019a, 2019b), systematic evaluations 
of the implementation and impacts of these new programs are not advancing as rapidly as the 
programs themselves. At this point, there are neither well-developed summative/outcome 
evaluations nor formative/process evaluations of most existing programs. Compounding this lack 
of systematic evaluation is an underlying lack of consensus about or development of the sorts of 
evaluation designs capable of yielding results that researchers and program managers can be 
confident in to support future programming and resource allocation decisions. 
In contrast to summative evaluations, formative or process evaluations examine the 
implementation or operation of a program in order to determine if how a program is organized or 
implemented impacts its effectiveness. Formative evaluations can also provide useful information 
for program managers on the process of implementation and operation in the event that the 
program is expanded or replicated. The focus of these assessments is on design and functional 
performance of programs, regardless of the causal or logic model used. The review of existing 
formative research revealed even fewer process evaluations of existing programs than summative 
evaluations. Similarly, the review found no evidence of existing meta-analyses that would enable 
more global claims about the operational approaches that have proven effective or not. 
To address the need for a better understanding of the availability and applicability of robust 
summative and formative evaluation designs, and in an effort to build a rich body of outcome and 
process data, this literature review:  

1. Conducts a comprehensive systematic analysis of available evaluations of traffic safety 
culture initiatives in order to catalog and assess both their designs and findings. This 
results in a better understanding of the state of the field with respect to what is known 
about the effectiveness of existing culture-focused interventions and countermeasures and 
identifies, catalogs, and assesses the evaluation designs including their associated impact 
indicators and measures.  

2. Conducts a parallel examination of what is known about formative and summative 
designs used to evaluate culture change initiatives in other fields including organization 
development, community development, and community health. An examination of these 
related fields yielded additional information about both the effectiveness and rigor of the 
evaluation designs as well as knowledge generated about the effectiveness and operation 
of culture change programs in those fields.  

As the conceptual development of culture-based safety strategies becomes more refined and 
agencies move to implement those strategies, there is a need to systematically assess which 
program models are effective and why, as well as what program models function well within 
organizations and across wider communities.  
One focus of this research is oriented toward summative or outcome evaluations, which are those 
that assess the effectiveness of programs with respect to their capacity to affect desired outputs 
and/or outcomes. Where possible, these evaluations endeavor to separate the impacts of the 
program from other factors that may simultaneously affect the outcomes of the program in 
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question. Summative evaluations are also critical in calculating the size of the program’s effect, 
particularly in public sector programming where scarce resources need to be allocated to programs 
with the most substantial influence. An initial review of the existing literature revealed a small 
number of self-identified summative evaluations, as well as a number of case and single-group 
studies that assessed the impact of single or stand-alone programs. However, these efforts vary 
substantially in design, and the review did not uncover any meta-analyses of these empirical 
assessments that would support any conclusions about the relative effectiveness of different 
program models. 
In contrast to summative evaluations, formative or process evaluations examine the 
implementation or operation of a program in order to determine if how a program is organized or 
implemented influences its effectiveness. The focus of these assessments is on design and 
functional performance of programs regardless of the causal or logic model used. The review of 
existing formative research revealed even fewer process evaluations of existing programs than 
summative evaluations. Similarly, the review found little evidence of existing meta-analyses that 
would support more global claims about the operational approaches that have proven effective or 
not.  
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3. MATERIALS AND METHODS 
To identify articles for this project, a keyword search was performed using Montana State 
University’s Library “CatSearch” meta-search engine. This search engine consolidates all 
of the University’s research services into one, comprehensive search tool. Word search and 
phrase combinations initiated broad searches of “traffic safety,” “traffic safety culture,” 
“transportation safety,” and “transportation safety culture.” This search was augmented 
with a follow-on search of specific search engines including ProQuest Central, Elsevier 
Science Direct Journals Complete, and Emerald A-Z Current Journals in order to 
corroborate the results from CatSearch. All searches were structured to include only results 
published in English, and did include studies that were conducted both in and outside the 
United States. While the search strategy did not use any date parameters to restrict the 
search, only four articles published before 2000 were identified. As expected, this search 
did not yield results in these domains that included the implementation and evaluation of 
traffic safety culture change initiatives. As a result, new keyword and phrase searches were 
conducted to expand the search outside traffic and transportation safety domains to capture 
culture change initiatives that were implemented and evaluated for additional studies to 
include in this literature review. We used search terms including “culture change” and 
“safety culture” as title and subject searches with combinations of additional key word 
searches including “intervention,” “evaluation,” and others. This search allowed us to focus 
on culture change initiatives that have been both implemented and evaluated in other 
disciplines and organizations, which let us focus on the culture change initiative, its 
implementation, and any results due to the interventions. 
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4. RESULTS 
The search strategy described in the Methods section above resulted in a set of 64 articles, the 
content of which is summarized in this section. The results below focus on the evaluation strategies 
and techniques used to assess the effectiveness of culture change initiatives, including those within 
safety culture, organizational culture, and social culture. The review is organized around the major 
types of designs found in the literature.4  

4.1. Quasi-Experimental Designs 
The goal of any evaluation effort is to produce the most valid and reliable information about the 
program or intervention being examined. Generally, in the social sciences, experimental designs 
that randomly assign subjects into one or more program groups and a control group are considered 
the most rigorous strategy. Random assignment, which ensures that there are no systematic 
differences between the two (or more) groups, eliminates the need to conduct pre-tests. However, 
because of the ethical and logistical difficulties of conducting experimental evaluations in the field, 
quasi-experimental designs are a common way to mitigate threats to internal validity as much as 
possible while balancing the ethical and logistical challenges of “real world” evaluations.5 
The majority of the quasi-experimental evaluations identified in the literature focused on 
individuals as the unit of analysis and sought to understand the impact of the culture intervention 
on either members of the organization or recipients of services provided by the organization. 
Among those evaluations that used individuals as the unit of analysis, the most common data 
collection strategy was the use of surveys or questionnaires to gather baseline and subsequently 
post-test data from both the intervention and comparison groups (Caspar, O’Rourke, and Gutman 
2009; Gonzalez-Formoso et al. 2019; Xu et al. 2018; Ginsburg et al. 2005). Others administered 
surveys to both the test and comparison groups before and after the intervention, but also gathered 
additional information from other stakeholders (Hermer et al. 2017) or secondary sources of 
performance data (Guzmán et al. 2017). 
A second set of evaluations used the organization as the unit of analysis and assessed the degree 
to which organizational indicators of culture had changed rather than individual measures. Hermer 
et al. (2018) for example, used program records to examine nursing homes’ culture, performance, 
and decisions regarding the choice to opt into a state-wide program. In another healthcare-focused 

                                                 
4 While there is a great degree of conceptual and terminological standardization among evaluators and within the 
academic study of evaluation, there is still some variation among authors and evaluators about how specific 
studies and evaluation strategies are described. Moreover, because field evaluations are ultimately designed in 
ways that reflect programmatic needs and practical realities, many projects do not perfectly conform to ideal types 
of evaluation designs and may blend designs and strategies. As a result, the typology of designs here and 
placement of studies identified in this review of the literature into that typology is based on the framework and 
outline in Posavac, and an examination of 1) methodological description provided by the study’s authors, and 2) an 
assessment by the researchers of the core or central elements of the study (Posavac 2011). Following that 
framework, the studies included here are presented in narrative form, but will also be organized into a summary 
table for the final report. 
5 It is worth noting that, according to Posavac (2011), time-series designs constitute a second form of quasi-
experimental approach. Time-series studies collect information on the same measure or measures at multiple 
points in time – more than just once before and after an intervention – in order to assess the impact of that 
intervention and exclude other potential variables like a historical event or maturation.  
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evaluation, a team of evaluators conducted a comparison of facilities that adopted a culture change 
with a propensity score6 compared to a set of facilities that did not adopt the program (Grabowski 
et al. 2014). Using existing facility-level performance data, the evaluators analyzed differences 
between those facilities that had engaged in culture change efforts with a comparable set of 
facilities that had not done so. Researchers then used a regression analysis to examine whether the 
culture change efforts impacted facility-level performance. Similarly, evaluators studying a 
German healthcare intervention collected performance data from 60 general healthcare practices, 
which were randomly assigned into a test group of 28 practices and a control group of 32 practices 
prior to an intervention and again 12 months after the practices (Hoffmann et al. 2014). 
Performance data were analyzed using analysis of variance (ANOVA) in order to identify whether 
there were performance differences between the test and control groups of practices. 

4.2. Single-Group Designs 
The availability of and challenges associated with implanting an evaluation design utilizing a 
comparison group often makes quasi-experimental designs infeasible. Nevertheless, program 
managers and funders need the best possible information about whether programs generate change 
in the target audiences. There are several design strategies which examine just the target group to 
assess the impact of an intervention. Our review of the literature identified three distinct single-
group designs within efforts to evaluate culture change initiatives: pre-post test, mixed methods, 
and post-test only designs. 

4.2.1. Single-Group Pre- and Post-Test Designs 
Single-group pre-post test evaluation strategies, as the term suggests, gather data from the target 
group about variables related to the desired outcomes prior to the intervention and again after the 
intervention has taken place and then compares the results to determine whether or how much 
change has occurred. 
Evaluations of culture change found in this search of the literature fell into two categories. The 
first focused on assessing changes among staff before and after the culture intervention and 
included changes in attitudes values and beliefs that were reflective of culture (Marcinkoniene and 
Kekale 2007; Harvey et al. 2001) or included an examination of how those attitudes and values 
manifest in knowledge and behavior (Jones et al. 2013). 
A second group of evaluations gathered data before and after the intervention, which aimed to 
understand impacts beyond the staff of the target organization itself. Two related studies examined 
not only the presence of a changed culture in the target organization, but also the relationship 
between that change and specific patient outcomes (Meddings et al. 2017; Smith et al. 2017). 
Others (Lee-Fay et al. 2018; Nielsen 2014) looked at patient outcomes such as depression rates or 
injury rates but also outputs such as social care that were necessary to achieve outcome objectives. 
Various forms of regression analysis, which seek to identify causal relationships among variables, 
were the most common form of analysis among all of these evaluations (Lee-Fay et al. 2018; 
Meddings et al. 2017; Smith et al. 2017; Jones et al. 2013). Other evaluations included additional 

                                                 
6 Propensity score matching is a means of controlling for variables other than the intervention that might cause 
changes. 
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descriptive forms of analysis that identified the existence of relationships between variables but 
did not indicate that those relationships were causal (Nielsen 2014; Harvey et al. 2001). 

4.2.2. Mixed Methods Designs 
For a variety of reasons, pre and post tests may not be possible in those circumstances, mixed 
methods evaluation designs often provide an alternative approach, which is more feasible and still 
provides useful, systematic information about program effects. Mixed method designs gather 
different types of programmatic information from different sources and utilize different data 
gathering techniques or approaches. Data types and sources can include individual interviews, 
observations, focus groups, surveys, the collection of secondary data, or others. Typically, mixed 
methods designs are used as a way of enhancing the robustness of an evaluation or when the 
validity of any one data source can be enhanced with the addition of parallel but independent data, 
which corroborates or reinforces the findings from others. In other words, mixed methods 
evaluations then use a comparative examination of various data types in order to “triangulate” or 
corroborate the findings of one data source with those of another, independent data source. 
The most common form of mixed methods evaluations of culture change efforts utilized surveys 
or questionnaires as a core source of information and then added additional sources of data 
including interviews and secondary sources of performance data (Bradley et al. 2018; Jorritsma 
and Wilderom 2012; Simons et al. 2015), interviews and observations (Curry et al. 2015), or 
interviews and surveys of secondary stakeholders (Bystydzienski et al. 2017). One other study that 
relied primarily on survey responses supplemented it with secondary, performance data (Rachele 
2012). A final study began with surveys and then utilized distinct interviews with two different 
stakeholder groups (Barratt-Pugh and Bahn 2015). 
Other common evaluation strategies relied on interviews as the primary source of information, 
coupled with observations (Bowers, Nolet, and Jacobson 2016; Nævestad 2010). In one case, 
(Cottingham et al. 2008) interviews and observations were supplemented further with other post-
intervention, secondary data. 

4.2.3. Longitudinal Studies 
Longitudinal studies are those that gather data, typically from the same individuals or for the same 
variable, multiple times, over a set period of time, rather than simply before and after an 
intervention. Only one culture change evaluation was found that used a longitudinal design (Jarvie 
et al. 2008). This study gathered performance data every 4-6 months over the course of a 24-month 
program, as well as data on a secondary program indicator and compared those measures to 
program outcomes to assess the impact of the intervention. 

4.3. Qualitative Designs 
Broadly, qualitative designs are considered to be those that do not gather or analyze data that is or 
can be presented numerically. Qualitative designs are often used when researchers want to develop 
a richer or more nuanced understanding of factors that either cannot be easily quantified or when 
quantification loses or obscures something important, as can be the case with psychosocial 
concepts like culture and associated values, beliefs, and attitudes. Qualitative designs can include 
the collection of observational data, interviews, text analysis, and others. While qualitative designs 
can be quite diverse both in the forms of data collected and the types of analysis possible, our 
examination of the literature identified one common qualitative design, interviews, which were 
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analyzed using content analysis.7 Content analysis is a method of examining text or verbal 
communications information and can be used to analyze other data types including images or 
videos. Analysis involves systematically reviewing and labeling or coding elements of the data – 
words, phrases, or passages - that exhibit meaningful content for the study. For example, coding 
for culture might include expressions of values, attitudes, or beliefs. 
The most common qualitative design identified in this review utilized individual interviews, which 
sought to elicit information about culture-linked beliefs among stakeholder groups (Silvester, 
Anderson, and Patterson 1999) and different levels of staff regarding their understandings of 
culture and the impact of culture change initiatives (Wankhade and Brinkman 2014). Several other 
studies utilized focus group interviews rather than individual interviews. Focus groups have the 
advantage of enabling a small research team to have open-ended interviews with a larger number 
of participants, more quickly, and without dramatically increasing the volume of textual data to be 
analyzed. The potential risk of focus groups is that the social dynamics of a group may preclude 
some participants from fully sharing their perspectives, or discussions may evolve in such a way 
as to impede individual or minority perceptions from emerging. However, this can be overcome 
by using follow-up interviews or integrating focused groups into a mixed-methods design. Focus 
group-based designs included those that sought to understand the relationship between cultural 
attitudes and organizational systems and processes (Wankhade and Brinkman 2014) exploring the 
relationship between culture-change strategies and their impact on a new cultural understanding 
(Conceição and Altman 2011). 

4.4. Systematic Literature Reviews and Meta-Analysis 
Systematic reviews are a type of literature review that uses a systematic methodological approach 
to comprehensively gather literature relevant to a particular research question, rigorously examine, 
and, finally, synthesize elements of the identified literature that directly relates to the question at 
hand. A meta-analysis, by contrast, entails the aggregation of data from multiple studies into a 
single dataset which can then be analyzed and from which broader or more generalizable 
conclusions might be drawn. Because of the need for high-quality, relatively homogenous data, 
meta-analyses are relatively uncommon. A total of five studies were identified in this project that 
fell within the realm of a systematic literature review or meta-analyses. Several of these studies 
gathered a collection of literature based on the iterative refinement of a set of search terms and 
strategies, as well as inclusion and exclusion criteria. Once the relevant literature was compiled, 
these studies analyzed the literature through a pre-selected conceptual lens to assess the quality of 
the studies and their results (Hill et al. 2011), the degree to which the culture change initiatives 
comport with an existing organization change model (Johnson et al. 2016), or the initiatives fit 
with a pre-existing framework of organizational attributes that relate to culture and culture change 
(Morello et al. 2013). One systematic review did not begin its analysis based on a pre-existing 
framework but instead used a form of coding similar to content analysis to identify emergent 
themes (Sammer et al. 2010). Two final studies identified in this research, and conducted by the 
same research team, used the analytical approached developed by the Joanna Briggs Institute (JBI) 
to conduct an assessment of both quantitative and qualitative studies in a way that resembled a 

                                                 
7 It should be noted that there are evaluations included in this literature review that gathered qualitative 
observations and used content analysis as a means of analyzing those data. However, those studies that used 
observations as a central strategy in concert with other forms of data gathered are included among the mixed 
methods designs. 
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more formal meta-analysis (Petriwskyj et al. 2016a, 2016b). The JBI framework and tools lay out 
a standard set of quality attributes that the Institute argues should be present in all studies that 
support evidence-based healthcare enabling the assessment of individual studies by an effort to 
aggregate the findings of those studies. 

4.5. Formative Evaluations 
Formative evaluations, sometimes described as process evaluations or program monitoring studies, 
examine a program itself including its activities, functions, procedures, and operations in order to 
understand how those operations conform with program plans and whether program functions may 
impact its efficacy. The methods used for formative evaluations are similar to those used in 
summative evaluations. The most common research strategy among the formative studies found 
in this research utilized interviews as a central component. Several targeted semi-structured 
interviews, which asked open-ended questions about a limited set of broad topics or focus areas in 
an effort to understand how a program functioned with respect to cultural attributes targeted by 
the intervention (Farokhzadian, Dehghan Nayeri, and Borhani 2018), techniques used to sabotage 
a culture change initiative (Harris 2002), or to elicit the perspectives and experiences of key groups 
of stakeholders involved in a culture change intervention (King and Moulton 2013). A second 
formative strategy relies on formalized or systematic participant observations of the intervention 
and its impacts (Ward et al. 2018; Frame, Watson, and Thomson 2008). One study uncovered in 
this research integrated participant observations into an iterative process tied to the implementation 
of a culture change initiative similar to an action-research project rather than a retrospective 
analysis of it (Kakabadse and Kakabadse 2002).8 

4.6. Findings about the Effects of Culture Change Initiatives 
The final objective of this study was to assess the findings of the evaluations identified in the 
search of the literature. The following summary of those findings is organized into two major 
categories:  

• Findings about the impacts of culture change initiatives on program outputs including the 
attributes or indicators of the target culture, or impacts of the change initiative on 
program outcomes such patient health outcomes or organizational performance measures.  

• Findings about efficacy or importance of the mechanisms used to affect culture change 
including training and education, system or structural changes, leadership roles, and 
others.  

4.6.1. Output and Outcome Findings 
Many of the evaluation studies uncovered in this review focused on the effect the interventions 
had on the program’s outputs, outcomes or in some cases both. The description of those findings 
in the following sections is broken into outputs or what is produced by the intervention being 
evaluated, and outcomes, which are indicators or elements of the program’s ultimate objectives. 
For example, an output of a patient service program might include the hygiene behavior of a nurse 
or other service provider, which is seen as a necessary precursor to and component of improving 
a program outcome such as improved patient health measured by infection rates. Evaluators 

                                                 
8 Action-research refers to a broad range of strategies which combine data gathering with the use of those data to 
directly and immediately inform and enhance the project being studied. 
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sometimes find it easier to measure outputs than outcomes, particularly when outcomes are more 
abstract or are integrated with a variety of factors, such as outcomes like patient wellbeing. Outputs 
are often easier to identify and measure, and when part of a program’s logic model, they can 
sometimes be used as a proxy for outcomes.  

4.6.1.1. Outputs:  
Although the evaluations identified in this research approach the concept of culture and culture 
change from a variety of different culture concepts and models, there is significant continuity in 
the indicators of culture, the interventions focused on, and the measurement of evaluations. One 
of the best examples of an evaluation that identified program outputs as a precursor to outcomes 
was Jarvie et al.’s (2008) study of healthcare provider behavior which examined hand-hygiene 
behaviors as an output, which was a central antecedent to infection rates. Several of the evaluations 
focused on changes in attitudes among the target population as an indicator of change (Nævestad 
2010; Cottingham et al. 2008; Jorritsma and Wilderom 2012). While more difficult to study, many 
models of culture include attention to shared values and norms as a central element, and at least 
one evaluation included an effort to assess changes at that level (Hermer et al. 2018). As a more 
practical and accessible indicator of culture change, many of the evaluations concentrated their 
assessments instead on individual behaviors (Nielsen 2014; Zuschlag, Ranney, and Coplen 2016; 
Jones et al. 2013), while others chose to focus on collective or organizational behaviors including 
teamwork (Xu et al. 2018; Nielsen 2014) and communications (Xu et al. 2018). These social 
variables were the most common organizational behaviors included in the evaluations reporting 
interventions in specific target organizations (Gonzalez-Formoso et al. 2019; Hoffmann et al. 
2014; Xu et al. 2018). 
Though not specifically an output of the interventions and programs studied, several evaluations 
highlighted an important finding related to the relational and behavioral outputs noted above. That 
is, a number of evaluations found that there were variations in program effects for attitudinal, 
behavioral, or other outputs, that were expressed. They include, for example, factors like teamwork 
and communications that take place across different bureaucrat levels, between organizational 
roles, or across professional silos or specializations within the organization studied (Harvey et al. 
2001; Xu et al. 2018; Silvester, Anderson, and Patterson 1999). Finding such varying, and in some 
instances, unintentional effects of the interventions being evaluated is a valuable piece of 
information for other program managers to consider when developing culture change interventions 
and considering how to ensure consistent, optimal results. 

4.6.1.2. Outcomes:  
Program outcomes are often challenging to measure, in part because they are often somewhat 
abstract like “patient well-being,” or because they are influenced by a variety of factors making it 
difficult to discern the effect of any one variable. Nevertheless, a number of the evaluations 
contained in this review included assessments of outcome impacts. Those outcomes included 
injury rates (Nielsen 2014), error rates (Hoffmann et al. 2014), organization performance measures 
(Zuschlag, Ranney, and Coplen 2016), patient outcomes including infection rates and psychosocial 
behaviors (Meddings et al. 2017; Smith et al. 2017; Hermer et al. 2018; Lee-Fay et al. 2018; 
Bradley et al. 2018; Jarvie et al. 2008).  
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4.6.2. Mechanisms Utilized for Culture Change 
In addition to examining the output and outcome effects of culture change interventions, many of 
the evaluations in this research also described the mechanisms or components of culture change 
initiatives. By far the most common element of culture change initiatives is the importance of 
developing and utilizing collaboration, team-based, or relational approaches. More than a dozen 
evaluations highlighted some element of teamwork, collaboration, or interaction as an important 
element of either the culture change intervention or subsequent performance of the organizations 
studied (Bowers, Nolet, and Jacobson 2016; Farokhzadian, Dehghan Nayeri, and Borhani 2018; 
Ward et al. 2018; Hoffmann et al. 2014; Jones et al. 2013; Xu et al. 2018; Nielsen 2014; Zuschlag, 
Ranney, and Coplen 2016; Kakabadse and Kakabadse 2002; Eilers and Camacho 2007; 
Cottingham et al. 2008; Bradley et al. 2018; Barratt-Pugh and Bahn 2015; King and Moulton 
2013). A related finding of several studies noted that the reduced use of top-down authority or 
command-and-control management approaches was important to both changing the culture and 
thereby improving performance (Hudson 2007; Marcinkoniene and Kekale 2007). Other 
evaluations noted the importance of ensuring leadership and management engagement in and 
support for the change efforts (Ginsburg et al. 2005; Sammer et al. 2010; Farokhzadian, Dehghan 
Nayeri, and Borhani 2018; Conceição and Altman 2011).  
More instrumental mechanisms identified in the evaluations reviewed here included the use and 
effectiveness of training and educational strategies (Ginsburg et al. 2005; Gonzalez-Formoso et al. 
2019; Simons et al. 2015; Bystydzienski et al. 2017; Jorritsma and Wilderom 2012; King and 
Moulton 2013). Several evaluations also found that ensuring that the interventions were data or 
evidence driven had a positive impact on their success (Hudson 2007; Eilers and Camacho 2007; 
King and Moulton 2013). At least two (Nielsen 2014; Simons et al. 2015) drew a connection 
between training and education and particular organizational attitudes that were important to the 
effectiveness of the intervention and subsequent organizational performance, namely the 
development of attitudes that support continuous and double-loop learning.9 Lastly, consistent 
with Schein’s (2004) model of organizational culture, a number of the evaluations (Farokhzadian, 
Dehghan Nayeri, and Borhani 2018; Xu et al. 2018; Lee-Fay et al. 2018) found that attention to 
organizational systems and infrastructure was important as well. Consideration of organizational 
systems and infrastructure includes elements like ensuring policies and procedures are consistent 
with the culture being developed. It would also include scrutiny of organizational systems like 
human resources, planning, budgeting, and the like. The importance of developing systems and 
infrastructure that is consistent with the culture is also supported by Edwards and Jabs’ (2009) 
findings about the negative impact that rules and bureaucratic systems can have on organizational 
performance.  

4.6.3. Mixed and Negative Results 
While the majority of studies identified in this research found that the culture change interventions 
studied had positive impacts, there were some that had mixed or negative results. Because of the 
breadth of their reviews, several of the systematic literature reviews found variation in the 
effectiveness of the culture change studies they examined (Morello et al. 2013; Shier et al. 2014; 
                                                 
9 Double-loop learning is a concept drawn originally from cybernetics, wherein an organization not only routinely 
collects information about its performance relative to pre-established operating parameters and then adjusts its 
operations accordingly (which is single-loop learning), but also gathers information about whether those operating 
parameters themselves are adequate and may adjust the parameters if need be.  
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Hill et al. 2011). Several evaluations of specific interventions (Simons et al. 2015; Smith et al. 
2017; Meddings et al. 2017; Bowers, Nolet, and Jacobson 2016) showed mixed outcomes and at 
least two (Edwards and Jabs 2009; Wankhade and Brinkman 2014) found negative outcomes, and, 
in total, this suggests that while culture change initiatives can successfully change culture and have 
positive effects on both output and outcome measures of the settings where they occur are complex.  

4.7. Social-Culture Change Interventions 
One last finding of note is that our review of the published literature on evaluations of culture 
change interventions identified only two studies that could be considered focused on social culture, 
rather than organizational culture. One (Livingood, Allegrante, and Green 2016) focused on the 
role of mass communication on shifting social culture relative to tobacco use. A second (Griffiths 
et al. 2009) focused on the intersection between organization culture and social culture as it relates 
to tissue donation. The limited number of studies is important to note for programs that aim to 
enact culture change at a broader social or community level rather than within organizations. It is 
conceivable that the complexity of social culture by comparison to organizational culture may 
make changing it and measuring that change more complicated. The fact that there are few 
evaluations does not help our understanding of these efforts and may suggest that the challenges 
are significant enough to limit efforts to either achieve change at this level or to assess the impacts 
of those efforts. The search of the wider literature on traffic safety culture, organizational culture, 
and social culture returned a significant number of studies that were not evaluations of culture-
change interventions but were instead empirical tests of the concepts and relationships. It is 
possible that there are studies of social culture that fall into this category but were not captured by 
the search for this research because they were not specifically evaluations. A potentially useful 
next step for additional or future research would be to look for such research, which may reveal 
information about broader social or community culture change efforts.
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5. CONCLUSIONS 
The goal of this stage of the project is to conduct a review of the available evaluation literature 
assessing culture change interventions focused on traffic safety culture as well as culture change 
initiatives in other disciplines. The results of this review will provide: 

• A catalog of the evaluation designs that have been used to assess the efficacy of culture 
change efforts, and  

• A review of the findings of the evaluations and what those findings reveal about 
strategies used in and effects of the culture change initiatives. 
 

Subsequent stages of the project will add: 
• An assessment of the efficacy, rigor, and applicability of the identified designs, and  
• Guidance and recommendations for practitioners to use as they develop and implement 

evaluations of their own programs. 
 

There is a growing trend in a wide range of program settings of all types that emphasizes the 
importance of gathering the most rigorous data possible to gauge whether programs have the 
impact their designers intend and if they function as planned. Culture change and safety culture 
literatures have seen similar efforts to gather scientific evidence of effectiveness (Hill et al. 2011) 
and support evidence-based efforts (Petriwskyj et al. 2016a, 2016b).  
The review of the published literature revealed a number of issues that contribute to a better 
understanding of the evaluation strategies that have been used to assess efforts to change culture. 
First and most broadly, the studies identified by this research demonstrate Chen’s (2014) claim 
about practical program evaluation effectively balancing rigor and practicality. The evaluations 
reviewed here utilize a variety of designs and analytical strategies in an effort to minimize threats 
to validity. Those threats, including history, maturation, sample selection, and instrumentation, can 
affect an evaluation’s capacity to accurately measure changes to culture and, in some cases, the 
impact of that culture change on output and outcome objectives. At the same time, enhancing the 
rigor of a study can also increase the costs, not only monetarily but also in the time and complexity 
of conducting an effective evaluation. Factors like the selection of appropriate, accessible 
comparison groups, the development of valid instruments, and the administration of those 
instruments with a sufficiently large sample to support thorough analysis pose challenges to 
program managers, especially those with limited resources, staffing, and expertise. The importance 
of choosing rigorous approaches and tools for analysis is revealed in two related studies (Meddings 
et al. 2017; Smith et al. 2017). Both found positive changes in the culture of the target entities as 
well as positive changes in the outcome measures of the associated organizations. On the surface, 
finding positive change in both the independent variable (culture) and dependent variable 
(infection rates) is encouraging. However, when examined through the use of inferential analysis 
(regression), evaluators did not find a causal relationship between the variables.  
Another key takeaway is that the studies identified in this review demonstrated a wide range of 
research strategies, both in design and analysis, that enabled researchers and program managers 
to develop a clearer understanding of their programs’ operations and impacts. 
With respect to the findings of the evaluations examined for this literature review, several 
conclusions are notable. While both the outputs and outcomes evaluated by these studies are quite 
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diverse and reflect the specifics of the programs where the culture change interventions took place, 
there is substantial evidence that culture change initiatives can have a positive impact. The 
findings of some evaluations are mixed, and negative outcomes indicate some of the complexity 
and challenges faced by culture-based approaches. However even studies with negative outcomes 
do not suggest that there are insurmountable barriers to successfully implementing culture change 
initiatives. Similarly, the evaluations reviewed here demonstrate a diverse set of factors and 
mechanisms that are potentially important to the success of culture-based initiatives. Chief among 
these is the importance of interaction via collaborative and team-based processes, which is to be 
expected because culture is a shared, social concept. Alternatively, additional crucial elements 
such as the influence of leadership and management support were explored and considered. The 
consistency between organizational systems and structures on one hand and culture on the other 
are not surprising but important, nonetheless. 
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Key Words: Safety Culture, Culture Change, Organizational Culture, Evaluation 

 

Abstract: Over the last twenty years, transportation agencies have increasingly added culture-
based approaches to the existing education, engineering, and enforcement strategies being used 
as a means of reducing traffic related injuries and fatalities. Despite this increased interest, there 
have been comparatively few evaluations of interventions designed to enhance traffic safety 
culture. At the same time, many other organization types have adopted culture-based strategies 
either to improve safety or to enhance other elements of organizational performance. In 
aggregate, the evaluations of culture-focused interventions across a range of settings offer an 
untapped body of information about the models of culture being leveraged to affect change, the 
intervention strategies used to impact culture, the impacts of these strategies, and more. This 
article presents the results of a systematic analysis of evaluations of culture-focused interventions 
across a variety of settings and seeks to identify patterns that could be useful to both researchers 
and practitioners. The findings of the study suggest that there are areas of substantial consensus 
regarding the nature and features of culture and the potential effectiveness of culture-based 
programs. At the same time, the findings also suggest that more conceptual and empirical work 
is warranted to further refine our understanding of culture and its functions and to build deeper 
understanding of how to leverage culture effectively to support health and safety efforts. 

 

1. Introduction 
 
Over the last decade, a substantial number of traffic safety agencies have developed and 
implemented new initiatives that seek to change both agency and road user culture as a way 
to reduce the number of injuries and fatalities on public roads and highways. As the number and 
use of culture-based safety initiatives has increased, systematic evaluations of those operations and 
their impacts have not kept up with the programs themselves. A growing number of researchers 
have noted that road safety campaigns - one type of strategy used to change traffic safety culture - 
are rarely subjected to a formal and complete evaluation (Hoekstra & Wegman, 2011; Robertson 
& Pashley, 2015). This lack of accessible evaluation data severely restricts the advancement and 
adoption of effective campaigns because there is (1) no guidance on how to improve campaigns, 
(2) no evidence to discontinue ineffective campaigns, and (3) no impetus to advance safety 
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campaign techniques. Both peer-reviewed and professional literature suggest that there is a 
consistent set of barriers to both conducting evaluations and using the results in instances when 
evaluations are conducted. Commonly cited barriers include factors such as a lack of time and 
resources, insufficient knowledge to conduct or use evaluations, and skeptical attitudes among 
program staff about the process and results of evaluations (Brescianai, 2011; Holosko, 1996). The 
U.S. General Accountability Office (GAO) reports that less than 40% of the federal agencies they 
examined in the United States had conducted formal evaluations of their programs. However, 80% 
of the agencies that did conduct evaluations reported multiple benefits from having done so 
(Government Accountability Office, 2013). There is, however, a more extensive body of literature 
that evaluates other safety culture and organizational culture interventions outside of traffic safety. 
As is often the case, disciplinary specificity has prompted researchers and practitioners alike to 
retain a fairly narrow focus on what is known within their specific discipline and tends to give 
little attention to what may be gleaned from other fields of study. As a result, there has yet to be a 
broader examination of culture change initiatives across disciplines and settings. In an effort to 
close this gap, this study presents the results of a systematic analysis of evaluations conducted on 
traffic safety culture initiatives, as well as evaluations of safety culture and organizational culture 
change in other industries and settings. 
 

1.1. The Evolution of Culture Theories and Their Application 
 
Although the concept of culture has become increasingly adopted across a range of academic 
disciplines, has been utilized in a variety of settings, and has intuitive appeal, it has also been 
critiqued for being insufficiently clear and precise (Cox & Cox, 1996; Hale, 2000). To provide as 
much clarity as possible, it is useful to first ground and locate the approach to culture being 
deployed here. Anthropologist Clifford Geertz was among the first scholars to develop and 
operationalize a definition and systematic approach to the study of culture. Geertz, in his seminal 
book The Interpretation of Cultures, describes culture as, "a system of inherited conceptions 
expressed in symbolic forms by means of which men communicate, perpetuate, and develop 
their knowledge about and attitudes toward life” (Geertz, 1973). Despite the fact that such 
inherited conceptions reside in the minds of individuals who are a part of any culture, that 
culture, according to Geertz, is public in that its expression is manifest in patterns of social 
interaction. Not surprisingly, recognition of the presence and function of cultural attributes such 
as the communication, development, and perpetuation of knowledge and attitudes quickly moved 
from anthropology to other disciplines and was recognized in narrower, more specific settings 
including organizations. Throughout the 1980s and ‘90s, organization theorists began to explore 
not just the development and perpetuation of cultural values, beliefs, and their functions in 
organizations, but how those attributes could affect employee actions and ultimately the 
performance of organizations as a whole. Organization theorists had long recognized the 
limitations of both direct supervision and the use of rules and procedures as the sole basis of 
managing employee performance (see for example the work of Luther Gulick (1937) or Herbert 
Simon (1976)). The intentional development and management of organizational culture, it 
seemed, could be used as a means of establishing a set of shared perceptual attributes including 
values and beliefs that, especially when coincident with the organization’s policies, procedures, 
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mission and objectives, could enhance individual and ultimately organizational effectiveness 
(see, for example, (Schein, 2004).  

1.1.1. Safety culture  
As research on organizational culture has evolved, researchers and practitioners alike have 
refined and developed greater specificity in the application of culture to particular settings and 
concerns that include the articulation of managerial priorities, the availability and distribution of 
resources, and the development of policies and procedures that support – or inhibit – consistency 
with articulated values (Nieva, 2003). Among these more specific areas of focus, safety culture 
or organizational safety culture (OSC) has emerged as a concept relating more narrowly to the 
beliefs and values concerning health and safety within an organization and the degree to which 
those attributes are embodied in practices and expressed in performance (Clarke, 1999). OSC has 
been used as a contributing element of a wide range of organizational analyses (Cox & Flin, 
1998) and intervention initiatives designed to make the workplace less risky (Luria & Rafaeli, 
2008). Definitions of organizational as well as safety culture, however, have remained variable 
and often ambiguous. Among those that move toward operational levels of detail, Reason (2000), 
for example, argues that safety culture expresses the "ability of individuals or organizations to 
deal with risks and hazards so as to avoid damage or losses and yet still achieve their goals” (p. 
5). More recently, OSC has been described as the “assembly of underlying assumptions, beliefs, 
values and attitudes shared by members of an organization, which interact with an organization’s 
structures and systems and the broader contextual setting to result in those external, readily-
visible, practices that influence safety” (Edwards et al., 2013). Others, including Cox and Cox 
(1996) and Hale (2000), have picked up on the abstract and conceptual character of safety culture 
and raised concerns about the clarity, precision, and utility of the concept. Despite, and to some 
degree in response to these concerns (Havold & Nesset, 2009), researchers and practitioners have 
continued to extend and expand the use of OSC. 

1.1.2. Traffic safety culture 
Given the evolution of theories of culture, organizational culture, and now organizational safety 
culture, it is little surprise that a cultural approach has also made its way into transportation and 
traffic safety. Among the earliest instances of this trend can be found in the 2007 AAA report, 
which provided an initial outline (drawing from OSC) of what traffic safety culture is and a call 
to action for researchers and practitioners in this nascent field (Hedlund, 2007). That initial 
interest continued to grow in the subsequent years, as is evidenced by the breadth and diversity 
of efforts described during the 2011 Transportation Research Board sponsored conference in 
Washington DC (Turnbull, 2011). Efforts to further develop and refine both the concepts and 
practices associated with traffic safety culture appeared in pages of this journal with the 2014 
special edition, perhaps most notably those pieces by Ward and Ozkan (2014) and Edwards, 
Freeman, Soole, and Watson (2014). Some of the most recent work provides a particularly 
detailed model and etiology of traffic safety culture and user behavior (Ward et al., 2019) and an 
extensive description of the attributes or indicators of culture and methodological 
recommendations for their assessment (Otto et al., 2019). 
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1.1.3. Problem and research question 
There is widespread and growing recognition within and beyond the field of traffic safety that 
the effectiveness of interventions focused on education, engineering, and/or enforcement have 
limits and can benefit from the addition of other change strategies. Culture-based approaches 
have gained increasing attention and are being adopted in a variety of forms and across a wide 
variety of settings. Nevertheless, there is a great degree of variation in the understandings of 
culture used to inform these approaches and, correspondingly, disparity in how those 
interventions are assessed. These variations and disparities pose a challenge to practitioners 
wanting to adopt culture-based strategies, as they seek to identify practices that are most likely to 
accomplish their programs’ objectives. 

In an effort to build more continuity and deeper, shared understandings of culture-based theories, 
their use, and implications, this study examines what a more systematic analysis of the 
organizational and safety culture literature reveals about: 

• The current models and corresponding uses of cultural theory being utilized across fields. 
• The indicators and measures used to assess culture and culture change.  
• The strategies and techniques to assess those interventions. 
• The outcomes revealed by existing assessments. 

 

2. Material and Methods  
The research design used for this study follows the approach described by Kapucu, Hu, and 
Khosa (2017) in their analysis of network literature in public administration. We describe it here 
as a systematic analysis in that it utilizes a more rigorous examination of a body of literature than 
a traditional literature review (Ham-Baloyi & Jordan, 2016), but it does not aggregate and 
analyze the data gathered by included studies as would be the case with a meta-analysis. 
Nevertheless, the approach to systematic analysis used here enables researchers to perform a 
more substantive and sophisticated assessment of patterns and relationships within a body of 
literature than a traditional literature review. In this study, we seek to develop a better 
understanding of what we can discern from the existing literature about culture change 
initiatives, the approaches and culture models used, the effectiveness of those efforts, and how 
effectiveness is measured in ways that improve the understanding of both researchers and 
practitioners. 

2.1. Data Collection 
To maximize the consistency and accessibility of the literature examined in this study, we chose 
to use peer reviewed journal articles, rather than professional publications or books. To identify 
articles for the project, a keyword search was performed using Montana State University 
Library’s “CatSearch” meta-search engine. This search engine consolidates access to all of the 
University’s databases including InfoTrac, Academic Search Complete, JSTOR, Lexis-Nexis, 
and others into one comprehensive search engine. Initially, keyword and phrase combinations 
were used as the basis of broad searches for “traffic safety,” “traffic safety culture,” 
“transportation safety,” and “transportation safety culture.” This search was augmented with a 
follow-on search of specific search engines that previously yielded the largest number of results 
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including ProQuest Central, Elsevier Science Direct Journals Complete, and Emerald A-Z 
Current Journals to corroborate the results from CatSearch. Lastly, because the focus of this 
research is to better understand what is known about culture-based approaches to improve traffic 
safety, our search also included the Transportation Research Board’s Transportation Research 
International Documentation (TRID) and Research in Progress (RIP) databases. 

Searches were structured to include only results published in English and included studies that 
were conducted both in and outside the United States. While the search strategy did not use any 
date parameters to restrict the search, only four articles published before 2000 were part of the 
initial search results. As expected, based on a previous, preliminary examination of the literature, 
this search did not yield results focused on the implementation and evaluation of traffic safety 
culture change initiatives. As a result, new keyword and phrase searches were conducted to 
expand the search outside traffic and transportation safety domains to capture published 
evaluations of other safety culture and organizational culture change initiatives. Search terms 
including “safety culture” and “culture change” were used for both title and subject searches, in 
combination with additional key words including “intervention,” “evaluation,” and other 
variations. This search allowed us to focus on culture change initiatives that have been both 
implemented and evaluated in other disciplines and organization types, which let us focus more 
widely on culture change initiatives, their implementation, and any results attributed to the 
interventions. The search and review of materials resulted in a final set of 59 articles that were 
then analyzed. Figure 1 provides a summary flow chart of the search and screening steps used to 
yield the data set, and is based on the PRISMA flow diagram (Moher et al., 2009). 
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Figure 1 – Search and Screening Process 

 

2.2. Analysis 
Once the sample of articles was complete, PDF files for all of the articles identified were 
imported to the qualitative data management and analysis software NVivo for coding and 
analysis. The articles were coded using a combination of open and axial coding. Unlike a more 
typical grounded theory study (Strauss & Corbin, 1990) where no pre-existing theory provides a 
framework for coding, this study began with a preliminary set of propositional codes that had 
been developed from existing literatures. A preliminary coding scheme that included features 
such as research design, analysis, and setting or industry, was augmented with additional, open 
codes that emerged during the coding process.10. The coding scheme resulted in a two-level 

                                                 
10 It should be noted that coding for this study focused on items or files, rather than references. For example, when 
coding for the research design used, our concern was identifying the research design identified in each article, 
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hierarchy of codes called parent and child nodes. For example, the parent node for research 
design had a number of child nodes including quasi-experimental, single-group mixed methods, 
qualitative, etc. This hierarchy of parent and child nodes enabled the researchers to more easily 
structure the analysis at later stages of the project. 

In an effort to enhance the reliability of the coding process, several of the first articles were 
coded independently by two researchers and then reconciled. That reconciliation was used to 
ensure clarity and consistency in the coding process going forward. Subsequently, a second 
selection of articles was chosen at the later stages of the coding process, and the coding 
completed by one researcher for those articles was again reconciled with that of a second 
researcher to ensure that the use and understanding of the codes had not diverged throughout the 
course of the coding process. Finally, the list of references that resulted from the process coding 
were reviewed for consistency. 

The analysis of the coded materials included three main elements. The first involved an 
examination of the patterns that emerged from the coding process both within and across parent 
and child nodes. The examination of patterns included consideration of various codes’ 
frequencies, both those that were more frequent and also those that were unique or unusual.  

The second element of the analysis involved conducting a series of word frequency queries. 
These queries allow us to look at how frequently words appeared in the entire data set, but also 
within categorical subsets of the data. These queries are a means of identifying differences and 
similarities in focus and emphasis, for example, across industries. That is, by doing a word 
frequency query within each industry, we are able to get some indication of what is emphasized 
or prioritized within an industry and how that might vary between industries. 

The final element of the analysis involved a series of matrix or cross-tab queries. These queries 
allow for the identification of patterns in the relationships or intersection of different parent and 
child nodes. For example, a query that compares the intersection of all the child nodes within the 
Culture Theory node (i.e. the categories of or cultural theories used by each study) with industry 
allows us to see if certain industries or sectors tend to use any one particular cultural/theoretical 
framework in their interventions or analyses by comparison to another industry.  

3. Results 
The results of our analysis are presented in three categories. The first focuses on the models and 
theories of culture identified in the literature we analyzed and related patterns that emerged. The 
second area of analysis focuses on prospective patterns in the literature related to the industry or 

                                                 
rather than the number of times each article referred to the research design used. The focus on items or files 
rather than references within each file allowed us to treat the article as the unit of analysis rather than the 
concept. Qualitative studies that use this form of content analysis are often more interested in the frequency of 
references, for example the number of times interviewees mention a topic, because it reveals something about the 
participants’ concerns, perceptions and priorities as indicated by frequency of reference, which can then be 
tranced into how those concerns appear across the sample of participants as a whole. However, because our 
interest is on the patterns within the literature, a focus on references risks obscuring those patterns. 
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organizational type (e.g. health care, education, transportation, etc.) studied. The final area of 
focus is on the evaluation designs and analytical approaches used by the literature we analyzed.  

3.1. Theories and Models of Culture 
The first area on which the analysis focused was the theories or models of culture adopted by the 
initiatives being evaluated in this body of literature and any patterns that emerged regarding the 
links between the models of culture and: 

• Outcome indicators or measures of culture change or of program impact. 
• The unit of analysis used by the study and the target of the intervention.  
• Impacts of the intervention or change initiative being evaluated. 

 

The working hypothesis with which we began the analysis was that the cultural theories or 
models used by change agents would fall into categories associated with the major organizational 
culture theories. Our initial assumption was that if we could identify those theoretical 
orientations, we could begin to look for patterns that link those orientations to indicators and 
measures of change, and even impacts of the interventions. Figure 2 below is the “node tree 
map” that shows the “child” or sub-codes that fell under the overarching “Culture and Other 
Theory” node. These categories resulted from the process of axial and open coding for culture 
theories. The size of each box represents the relative frequency of each theory we identified in 
the literature. As we anticipated, Edgar Schein’s organizational culture model was common. 
However, the two other child nodes for culture, “Culture-Other” and “No Clear or Explicit 
Model,” were created because no other specific model of culture revealed itself in the literature. 
The “Culture-Other” node was created for those articles that had a specific definition or 
description of culture, but that could not be traced to a recognized organizational culture source 
(e.g., Westrum) or other cultural theory source (e.g., Clifford Geertz). The “No Clear or Explicit 
Model” was created for those articles that note a cultural approach but that do not define, 
describe, or otherwise articulate a specific understanding of what culture is or how it precisely 
functions in a way that can be linked to an identifiable cultural theory. The final child node that 
should be noted in Figure 2 is the “Learning-Systems” node, which was created to capture those 
articles that explicitly identified systems theory (e.g., the work by W. Edwards Deming or Joseph 
Juran) and related approaches including learning organizations (e.g., Peter Senge). 
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Figure 2 – Culture and Other Theory Node Tree Map 

 

Figure 3 is the node tree that identifies the Outcome Indicators or Measures that were revealed in 
the analysis of the literature. As was expected, the most common outcome indicators and 
measures reflected common attributes of most cultural theories, namely that there are particular 
attitudes/beliefs, artifacts, or structures (e.g., policies, procedures and processes, as well as 
formal or informal structural forms such as authority or patterns of communication). It’s also 
notable that a substantial number of articles explicitly recognized that particular values, like 
caring or transparency, were important indicators or measures of culture and culture change. 
These attributes are, in turn, often linked to culture-based behaviors, or behaviors that express or 
reflect the attitudes and values of the culture. Not surprisingly, the analysis also identified that 
organizational performance outcomes, such as patient or student outcomes, were also present in 
the literature. 
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Figure 3 – Outcome Indicator-Measure Node Tree Map 

 

In addition to looking at the basic trends in the literature related to the cultural and other theories 
that inform the interventions and strategies and the outcome indicators and measures used, our 
analysis also examined the intersection or overlap between different concepts and their codes.11   

The first of these queries examined the intersections between the cultural or other theory used to 
inform the intervention and study and the outcome indicator or measure used. Several elements 
of this query, the results of which are shown in Table 1, are notable. The first is that indicators 
and measures that are consistently a part of cultural theories, namely attitudes, beliefs, and 
behaviors are by far the most common indicators and measures used in the studies we compiled, 
especially among those articles that work either from a cultural model based in Edgar Schein’s 
work or that have some other, specific cultural framework. Similarly, a substantial number of 
these same articles identify that culture is expressed or embedded in the settings studied, into 
artifacts, namely things like policy, procedure, and practice or in formal or informal structures 
such as authority or communications. 

Another notable pattern has to do with the commonality of “values” as an indicator in the studies 
in this sample. Nearly all cultural theories recognize that any given culture is likely to include a 
fairly specific set of shared values. However, relatively few studies, regardless of the underlying 
cultural theory identified, have values as an indicator or variable to be changed or augmented as 
a result of the intervention. One caveat to this comment is that values can overlap with beliefs 
and particularly attitudes. For example, a safety culture that prompts workers to care for each 

                                                 
11 Matrix Queries in NVivo are similar to cross-tabs used in other quantitative studies. Because of the qualitative 
approach used here, the output of the matrix queries is presented graphically and in narrative form, rather than 
using frequencies. 
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other such that they are more likely to intervene to prevent risky behavior could describe care as 
a behavior, an attitude, or a value. 

Lastly, and somewhat unexpectedly, relatively few studies identified or focused on outcome 
measures that a culture would purportedly influence (i.e. patient outcomes, student outcomes, or 
accidents/collisions). Even among those studies of healthcare organizations, which as we will 
describe further below, were by far the most common industry present in the sample of articles 
we identified, relatively few studies focused on those ultimate, program outcomes. The vast 
majority of studies focused primarily on intervening variables, which are components or 
elements of culture, rather than outcome variables that culture is intended to impact. One other 
indicator identified through the open coding process, was compliance – i.e., whether the 
organization, unit, or individuals studied complied with applicable regulatory regimes. In this 
way, compliance serves as both a convenient proxy for other outcomes, like patient outcomes; it 
may also be an outcome in and of itself, in that compliance, especially if non-compliance results 
in sanctions, can easily become an outcome. 
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Table 1 – Matrix Query Results: Culture by Outcomes Indicators/Measures 

 

A second matrix query, shown in Table 2, focused on cultural theories within this literature in 
relation to any outcome effects identified in the study. Column one (Outcome Effects) includes 
those studies that identify interventions had positive effects, column two (Outcome - Mixed) 
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includes those studies with mixed or some combination of both positive and negative effects, or 
no effects were found or described for those studies in column three (Outcome-No Effect). As 
Table 2 indicates, the vast majority of the studies in our sample found mixed or positive effects. 
Within studies associated with particular cultural or other organizational theories, those that fell 
within “Other” node had the largest portion of studies that had mixed and especially positive 
outcomes. Those studies that didn’t articulate or specify an explicit model of culture had the 
fewest number of studies with positive or mixed results. While it would require more research to 
identify any causal link between causal theory and program outcomes, these findings suggest the 
possibility that a lack of a clear cultural theory may result in the lack of a clear causal model, 
either to establish a culture change intervention or to establish a model for how culture impacts 
the performance outcomes of the organization. In the absence of a clear causal model, it may be 
more difficult to craft a program that effectively impacts either culture or organizational 
performance outcomes. 
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Table 2 – Matrix Query Results: Culture by Outcome 

 

The final query centered on cultural theories, in this case in relation to the unit of analysis used 
by the studies in the sample. The results of this query indicate that a large majority of the studies 
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in the sample, regardless of the underlying cultural or organizational theory, focus on 
interventions that target the organization as a whole or a specific unit within the organization. A 
smaller, but still substantial number of studies focused on change industry-wide. Only a small 
portion of the studies focused on change primarily or solely at the level of the individual.  
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Table 3 – Matrix Query Results: Culture by Unit of Analysis 
 

3.2. Industries and Sectors 
The second area of inquiry and analysis focused on patterns associated with the various 
industries or sectors of society within which the articles in the sample fell. The node tree in 
Figure 4 shows the seven sectors or industries from which nearly all of the studies in our sample 
fell. As we noted in the methods section above, the search strategy used to identify articles to be 
included in this analysis did seek to find traffic safety culture articles but was otherwise neutral 



 

Center for Health and Safety Culture Page 51 
 

with respect to targeting industries or sectors. The search terms and strategy focused on 
organizational culture, safety culture, and culture change, regardless of setting.  

By far the largest number of articles were focused on the healthcare industry and healthcare 
organizations. Education and transportation accounted for a substantially smaller, but still 
notable, portion of the studies in the sample. Studies focused on organizations in the energy 
industry and those that we classified as “Private Industry” saw slightly fewer studies than 
education and transportation. Private Industry, for the purposes of coding articles in this study, 
included any private sector organization or operation outside of energy or transportation. The 
final two sectors, Economic Development and Community Development, were created as axial 
codes, meaning that we anticipated that these would be common areas of focus in the literature, 
but that was not the case. Our sample of articles included only one article in each of these two 
areas. 

 

 

Figure 4 – Industry Node Tree Map 

In addition to examining the commonality of different industries in the literature, we also looked 
for patterns in the relationship between the industries and settings in the sample and other 
variables or parent nodes in the overarching coding scheme. The first relationship we looked at 
was between industries or settings and the theories of culture used as a part of the studies and 
interventions. Table 4 shows the results of this matrix query and indicates that the majority of 
studies across industries have adopted and articulated some theory of culture. Interestingly, the 
majority of studies that were coded into the “No Clear or Explicit Model” node came from the 
healthcare industry. While this would appear to partly reflect the large number of studies from 
that industry, this result would seem to merit further investigation, particularly in line with the 
question posed in the previous section about whether the lack of a clear cultural theory leads or is 
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related to the lack of a clear causal model between change initiatives and culture or between 
culture or organizational performance outcomes.  
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Table 4 – Matrix Query Results: Industry and Culture Model 

 

One further analysis looked at the relationship between industry and other nodes or variables and 
sought to identify patterns between industry and the outcome indicators or measures used by the 
studies in each sector. As was true of the examination of the intersection of culture theories and 
indicators and measures, this analysis reveals a general pattern of culture-based attributes 
including attitudes, behaviors, and artifacts present across industries. There were some 
exceptions to this general pattern. For example, none of the studies from private industry focused 
on behaviors. As was noted earlier, few studies in the sample explicitly identified values as an 
indicator within their studies, though the analysis by industry suggests that those initiatives and 
studies that did identify value indicators were in the healthcare and education sectors 
respectively.  

  



 

Center for Health and Safety Culture Page 53 
 

 

  
Accidents-
Collisions 

Artifacts-
Structures 

Attitudes-
Beliefs 

Behaviors 
(Culture 
Based) 

Compliance 
Patient 
Outcomes 

Student 
Outcomes 

Values 

Industry 
Healthcare         

Industry-
Education         

Industry-
Energy         

Industry-
Private 
Industry 

        

Industry-
Transportation         

 

0 1-4 5-9 10-14 15+ 

 

Table 5 – Matrix Query Results: Industry and Outcome Indicator/Measure 

 

The final analysis conducted with industry or setting being a key focus looked at patterns in the 
relationship between industry and outcome effects, again coded as positive outcome effects, 
mixed effects, or no effects. As was the case with the results of the matrix query above looking at 
the relationship and patterns between culture models and outcome effects, here again we found 
that the majority of studies across industries found positive, or at the least, mixed outcomes 
resulting from the interventions evaluated in each article. There were a small number of studies 
from the healthcare industry that were unable to identify positive effects. Whether the presence 
of these few negative evaluations is a feature of a tendency toward more robust or critical 
analysis in the healthcare industry, a feature of the larger number of studies being more likely to 
have some negative outcomes, the lack of a clear cultural theory or corresponding causal model, 
or some other or combination of these factors is not clear from these data. However, the pattern 
of results suggests that culture change interventions and interventions using culture to impact 
other outcome variables can have positive impacts on culture and ultimately on other 
organizational performance or outcome measures. 
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Table 6 – Matrix Query Results: Industry and Outcome Effects 

 

3.3. Research Designs and Implications 
The last category of analysis looked at the research designs identified in the articles in our 
sample generally and within each of the industries or sectors in the sample. Broadly, Figure 5 
indicates that, across the entire sample of articles analyzed, qualitative, quasi-experimental,12 and 
single-group mixed methods designs are the most frequently used to study specific initiatives or 
interventions. Typically, mixed methods designs use a combination of quantitative and 
qualitative approaches, though in some instances studies use a mix of different quantitative 
designs (e.g. surveys and secondary performance data). The analysis also found a smaller but 
still substantial number of systematic analyses, meta-analyses, or literature reviews, all of which 
drew together and examined the existing literature in various ways. In addition to these designs, 

                                                 
12 For the purpose of this study, quasi-experimental designs included only those that utilized a comparison group, 
and did not include time-series studies as described by Posavac (2011). By comparison, experimental designs also 
use a comparison group, but randomized assignment into the comparison and experimental groups, and also use a 
single or double-blind strategy for participants and/or researchers. 
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the analysis identified a small number of single-group, pretest/post-test studies and formative 
evaluations. Although they tend to be logistically and programmatically difficult to conduct, the 
analysis did identify a small number of studies self-described as experimental.  

When examining the pattern of designs in relationship to industry, several observations can be 
made from the results of the matrix query summarized in Table 7. First, it is striking that two of 
the most common designs within healthcare are quasi-experimental and qualitative. While these 
two approaches are sometimes considered quite different in terms of their aims and even their 
rigor, on further consideration it seems reasonable that these distinct strategies are relatively 
common because they provide different forms of information about organizational performance 
and thereby enable healthcare organizations to present different information or make different 
kinds of arguments to distinct audiences. Other notable elements of this query include a larger 
portion of single-group, mixed methods approaches in education. Although the relative number 
of studies drawn from the transportation sector is relatively low, it is also notable that those 
studies fall into just three categories: meta-analysis, single-group mixed methods, and systematic 
analysis. Although distinct, if the meta-analysis studies and systematic analyses are combined 
based on the logic that both approaches collect, aggregate, and assess data from across existing 
studies, then these aggregating approaches are disproportionally common in the transportation 
sector. This may reflect the fact that the transportation industry has come to utilize culture-based 
approaches after other sectors have already done so and, as a result, turn to aggregating designs 
as a way of taking a broader look at what is known to more quickly assimilate relevant learnings 
into efforts in that industry. 

 

 

Figure 5 – Design Node Tree Map 
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4. Discussion  
4.1. Study Limitations 

One methodological aspect of the approach used in this study that should be noted again here is 
that the coding process used was primarily focused on the item – i.e., the article – as the unit of 
analysis rather than the number of references coded within each article. The focus on coding 
items rather than all references within each item allowed us to discern patterns across the body of 
literature that might have been obscured if we had focused on coding every reference in every 
article. However, this coding strategy does not result in a set of codes that are entirely mutually 
exclusive. For instance, when coding for the cultural theory used in each study, it is likely that a 
study falls into only one code category, meaning that it uses only one cultural theory to inform 
the intervention and evaluation. However, if a study identified two distinct theories, both would 
be coded and both will appear in the results of relevant queries done for the analysis. As a result, 
when presenting the results of various matrix queries conducted in the next section, we have 
chosen not to report the numbers of items generated by the query but instead have presented 
them in color-coded/shaded categories that represent a range of frequencies. This approach is 
consistent with the norms of reporting the findings of qualitative research, and because unlike 
cross-tabs from a quantitative design, the row and column totals from a matrix query may vary 
slightly from the total number of items in the sample, potentially causing confusion. 
 

A second issue is that despite the efforts used to broaden the scope of this study to include 
culture interventions in other industries and towards ends beyond safety, the study is still limited 
to a fairly small sample of evaluations.  As a result, it is difficult to draw strong conclusions 
about the trends and patterns, and their implications for practice, particularly within any one 
industry or program area.  A related limitation is that the search strategy used to build the data 
set focused almost entirely on peer review articles.  It is possible that there are other sources of 
information about evaluations of culture-based interventions that do not appear in the peer 
reviewed literature.   

4.2. Implications of the Current Study 
The patterns and relationships identified through the examination of this literature lead to several 
observations. The first is that there is wide-spread evidence across the literature indicating that 
initiatives to influence organizational culture or safety culture more narrowly, or to leverage 
culture as a means of improving other performance outcomes can be effective. This appears to be 
true regardless of the specific cultural theory utilized to inform the intervention. There are, 
however, a surprising number of studies that lack a clear definition of culture, which suggests 
that there may be a corresponding lack of clarity in the causal models assumed between the 
interventions used and anticipated culture impacts or between the cultural attributes and their 
impact on performance outcomes. Additional research would be necessary to disentangle these 
relationships. Specifically, there is a need for further research to examine how important it is to 
have a clear theoretical grounding and whether any intervention is likely to be as successful as 
the next, regardless of whether there is any clear model either articulated by the program staff or 
embedded by reference by program designers who draw from those ideas only to have them 
become obscured. Nevertheless, having a clear definition and model of culture, a 
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correspondingly clear causal model that links elements of a culture change intervention to 
culture, or one that clearly links culture to target outcome variables would seem to be a benefit to 
both scholars and practitioners.  

Among those studies that do have clearer theoretical grounding and corresponding clarity and 
specificity about critical variables and the relationship between them, there is a substantial 
amount of consistency in the indicators and measures across studies, industries, and even 
designs. Cultural attributes and expressions in the form of attitudes and beliefs, behaviors, and 
values, as well as the degree to which these attributes are manifested in the structures and 
practices of the organization – its artifacts – is widespread in this empirical literature. It is 
unsurprising that specific industries or sectors also develop additional outcome measures 
relevant to operations in that sector, whether related to compliance requirements that serve as a 
proxy for target outcomes, or measures of the target outcomes themselves. As practitioners and 
researchers continue to conduct evaluations of culture-based change initiatives, it may be useful 
for evaluators and program managers to look beyond their industries as a way to identify new 
and evolving understandings of culture and its function, as well as the development of evaluation 
designs and research strategies.  

Lastly, there is also some evidence in this literature that there is a tendency toward testing 
models, be they theoretical, conceptual models, or measurement and design models rather than 
more practical assessment and sharing of learnings about the efficacy of interventions. This may 
be a reflection of our sampling strategy being focused on material published in the peer-reviewed 
rather than professional journals. However, the study of culture-based strategies is largely an 
applied realm of research. Moreover, because the goal of these interventions is organizational 
and program performance and, in the case of safety culture, the ultimate outcome is human 
health and safety, keeping those ends in mind is critical for researchers, practitioners, and 
citizens alike. 

4.3. Recommendations for Future Research 
As suggested in the discussion of the study limitations above, one recommendation for further 
research in this area is to broaden the search for published evaluations in order to identify and 
examine evaluations that appear in professional publications or that are self-published. Although 
the diversity of these publications and lack of a centralized search tool make the collection of 
these evaluations more difficult, the examination of evaluations beyond those in the peer 
reviewed literature has the potential to substantially expand the sample size. If this broader set of 
sources could be systematically gathered an analyzed, they could provide more insight into the 
models of culture being used, indicators and measures of culture, evaluation designs used, and 
outcomes identified.     

A second line of research that will likely prove valuable is an extended qualitative analysis of the 
interventions used to change an existing culture, or to leverage culture in support of improving 
safety behavior. Because the structure and function of culture is highly contextual, a qualitative 
study of culture-change interventions can help to build a deeper, more nuanced and detailed 
understanding of the intervention strategies used, contextual factors at play, and the impacts of 
these various factors. This line of research will require shifting the unit of analysis from the 
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article or report to the reference, in order to better identify and map themes and patterns related 
to the interventions and their impacts. 

Finally, as the number of evaluations of culture-based interventions in traffic safety grows, it will 
be important to conduct further systematic, or even meta-analyses of these efforts. This will be 
particularly true for interventions that strive to change the culture of communities of road users 
rather than organizations. 
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Guidance for 
Evaluating Traffic Safety 
Culture Strategies

The purpose of this document is to provide guidance to traffic safety 
practitioners about evaluating traffic safety culture strategies.

“Traffic Safety Culture 
is defined as the 
shared belief system 
of a group of people, 
which influences road 
user behaviors and 
stakeholder actions that 
impact traffic safety.”1
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BACKGROUND RESEARCH ON EVALUATING TRAFFIC SAFETY 
CULTURE STRATEGY

This guidance document was developed as a component of a project funded by the 

Partnership for the Transformation of Traffic Safety Culture Transportation Pooled 

Fund Program lead by the Montana Department of Transportation. An article entitled 

“Assessing the Impact of Culture: A Systematic Analysis of Culture Interventions 

and Evaluations in Different Organizational Settings” that was written for this project 

established the context for this guidance. The following is the abstract of that article.

Over the last twenty years, transportation agencies have increasingly added culture-based 

approaches to the existing education, engineering, and enforcement strategies being used as a 

means of reducing traffic related injuries and fatalities. Despite this increased interest, there have 

been comparatively few evaluations of interventions designed to enhance traffic safety culture. 

At the same time, many other organization types have adopted culture-based strategies either 

to improve safety or to enhance other elements of organizational performance. In aggregate, the 

evaluations of culture-focused interventions across a range of settings offer an untapped body 

of information about the models of culture being leveraged to affect change, the intervention 

strategies used to impact culture, the impacts of these strategies, and more. This article presents 

the results of a systematic analysis of evaluations of culture-focused interventions across a variety 

of settings and seeks to identify patterns that could be useful to both researchers and practitioners. 

The findings of the study suggest that there are areas of substantial consensus regarding the nature 

and features of culture and the potential effectiveness of culture-based programs. At the same 

time, the findings also suggest that more conceptual and empirical work is warranted to further 

refine our understanding of culture and its functions and to build deeper understanding of how to 

leverage culture effectively to support health and safety efforts. 

[see https://www.mdt.mt.gov/research/projects/trafficsafety-strategies.shtml]

https://www.mdt.mt.gov/research/projects/trafficsafety-strategies.shtml
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Overview
The purpose of this document is to provide guidance to traffic safety practitioners about 
evaluating traffic safety culture strategies. It begins with a description of traffic safety 
culture strategies and is followed by a summary of evaluation types, components of 
effective evaluations, and steps to follow to complete an evaluation. It concludes with an 
evaluation example from an actual project to improve traffic safety culture. 

Evaluation is a large, diverse field of scientific research. Clearly, this guidance document 
cannot cover all there is to know about evaluation. However, it can promote an idea called 
“evaluative thinking.”2 Evaluative thinking is a problem-solving approach to designing, 
selecting, and allocating resources to traffic safety strategies. It seeks credible evidence to 
provide answers about the effectiveness and sustainability of traffic safety strategies.  

Evaluative thinking is a cognitive process in the context of evaluation, 

motivated by an attitude of inquisitiveness and a belief in the value of 

the evidence, that involves skills such as identifying assumptions, posing 

thoughtful questions, pursuing deeper understanding through reflection 

and perspective-taking and making informed decisions in preparation for 

action.3

This guide can help traffic safety practitioners bolster their knowledge about evaluation 
and include evaluation in their proposal requests and activities – in other words, promote 
evaluative thinking. This guide is not intended to teach practitioners how to conduct 
extensive evaluations themselves. Instead, it provides guidance so that more evaluation 
activities are included in efforts to grow positive traffic safety culture – thereby improving 
effectiveness of these strategies.  

After studying this guide, traffic safety practitioners will be able to:

A.	 Discuss the importance of evaluating traffic safety culture strategies

B.	 Understand types of evaluations and components of effective evaluations

C.	 Ask appropriate questions of evaluation proposals to select effective evaluations

D.	 Better understand and make meaning of completed evaluations



PROMOTING EVALUATIVE THINKING

Many traffic safety practitioners and stakeholders already engage in forms of evaluative thinking. 

Discussing the value of evaluative thinking within the traffic safety community will grow its 

importance. Here are talking points to foster conversations about the importance of evaluative 

thinking.

1.	 Fatal crashes and serious injuries have a significant impact on public health.

2.	 Zero traffic fatalities and serious injuries is the only acceptable goal.

3.	 To be successful in reaching this goal, we must learn to use innovative strategies and grow evidence of 

their effectiveness.

4.	 Evaluations inform which strategies are effective and generate knowledge about how to make strategies 

more effective and sustainable. 

5.	 Traffic safety practitioners can seek opportunities to include process, outcome, and impact evaluations in 

the projects they implement, manage, and fund. 

6.	 Effective evaluations require quality data and appropriate comparisons.

7.	 Evaluations should include engaging stakeholders, developing careful descriptions of strategies, and 

identifying quality data and appropriate comparisons.

8.	 Traffic safety practitioners can create opportunities to review and discuss evaluation results with 

stakeholders to gather lessons learned and identify opportunities for improvement in future efforts.

9.	 More consistent and rigorous evaluations will accelerate learning and effectiveness of strategies in 

improving traffic safety.

10.	Investing in training to help staff become more familiar with evaluation design and contracting with 

evaluators will improve the effectiveness of strategies and ultimately traffic safety.

3
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Traffic safety practitioners invest significant time and resources in strategies to improve 
traffic safety. Everyone wants these resources to be invested in strategies that actually make a 
difference. Evaluation can ensure these investments are effective.

According to the American Evaluation Association, “evaluation involves assessing the 
strengths and weaknesses of strategies “to improve their effectiveness.”4 By understanding the 
strengths and weaknesses of a strategy, those implementing the strategy (including policies 
and laws) can make adjustments to make the strategy more effective.

Information about if and how a strategy works provides important evidence. This evidence 
becomes the basis for considering a strategy as “evidence-based.” Evidence is critical to making 
good decisions (e.g., evidence-based decision making). 

The Centers for Disease Control and Prevention (CDC) lists several important reasons for 
evaluating strategies:5

•	 To assess effectiveness and inform good management practices by 

○	 comparing actual outcomes with intended outcomes,

○	 comparing outcomes with those of previous years, and 

○	 establishing realistic intended outcomes (standards) for future performance.

•	 To foster sustained improvements in traffic safety by 

○	 focusing attention on issues important to the effectiveness of the strategy,

○	 promoting a strategy by documenting and sharing its effectiveness, 

○	 recruiting new partners (who want to join in contributing to effective strategies), 

○	 enhancing the image of the strategy,

○	 sustaining or increasing funding,

○	 providing direction and informing training for staff and partners to implement the 
strategy effectively in the future, 

○	 informing what training and technical assistance is needed to improve effectiveness, 

○	 informing long-range planning, and

○	 justifying the investment of resources by legislators or other stakeholders by showing 
the strategy is effective. 



Evaluating Traffic Safety 
Culture Strategies
Traffic safety culture can be defined as the beliefs shared by a group of road users or 
stakeholders that influence their behaviors that impact traffic safety. This definition of 
culture establishes a relationship between beliefs and behaviors. Many of our beliefs come 
from the culture of the groups we belong to such as family, school, workplace, or community. 
Specifically, when individuals have certain beliefs, they are more likely to engage in certain 
behaviors. For example, if people believe that it is safe to have hands-free cell phone 
conversations while driving, they are more likely to engage in this risky driving behavior.

 Understanding how a traffic safety culture strategy leads to improving traffic safety is 
important when designing an evaluation. Such evaluations need to include evidence not only 
about changes in behavior, but also changes in beliefs that support those behaviors and the 
outcomes that result from those behaviors.

5

LEARNING MORE ABOUT TRAFFIC SAFETY CULTURE

Learn more about traffic safety culture by reading 

the Traffic Safety Culture Primer or Google “traffic 

safety culture primer.”

https://www.mdt.mt.gov/other/webdata/external/research/docs/research_proj/tsc/TSC_PRIMER/PRIMER.pdf
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There are several basic types of beliefs including:

•	 Expectations about the consequences of behavior (e.g., “If I drive after using cannabis, I 
am more likely to cause a crash.”) 

•	 Perceptions about how common a behavior is (e.g., “I believe most people speed.”)

•	 Perceptions about how acceptable or expected a behavior is (e.g., “My spouse expects me 
to use a seat belt.”)

•	 Perceptions about an individual’s ability to perform the behavior (e.g., “I am comfortable 
not answering my cell phone while driving.”)  

Traffic safety culture strategies focus on changing beliefs like these. When these beliefs 
change, people’s behaviors are likely to change, and this change in behavior is more likely to be 
sustained. 

In contrast, a speed bump is a physical way of changing behavior. People tend not to speed 
over speed bumps but will resume their speed when the speed bumps are no longer present. A 
speed bump does not change underlying beliefs about speeding and therefore does not result in 
sustained behavior change.

Traffic safety culture strategies use specific experiences designed to change beliefs. For 
example, workplace traffic safety training is a specific experience designed to change a worker’s 
beliefs about specific driving practices. The training might discuss the increased risk for 
crashing while talking on a cell phone when driving. The training could provide information 
about how most employees do not drive while using a cell phone and that leadership, 
management, and supervisors expect drivers not to use their cell phones while driving. A 
workplace policy prohibiting cell phone use while driving could be reviewed. Supervisors could 
meet with employees and discuss how work procedures will take place without using cell 
phones while driving. By growing healthy beliefs among workers, the likelihood of risky driving 
is reduced. As fewer drivers engage in risky driving (e.g., distracted driving), fewer crashes will 
occur, and traffic safety will improve. This process is summarized in Figure 1.

Figure 1. Diagram of how a traffic safety culture (TSC) strategy leads to improved traffic safety



Understanding how a traffic safety culture strategy leads to improving traffic safety is 
important when considering evaluating a traffic safety culture strategy. There are many 
potential problems that could result in a traffic safety culture strategy being ineffective. 

Using the same workplace training example shared previously, imagine what would happen 
if only 10% of the workers were trained. Only training 10% of the workers would significantly 
reduce the likelihood that beliefs across the workforce would change, thus reducing the 
likelihood that behaviors across the workforce would change, thus reducing the likelihood that 
crashes would be reduced.

Suppose everyone participated in the training, but the training was poorly implemented and 
did not change people’s beliefs. If beliefs did not change, it would be unlikely that behaviors 
would change, and traffic safety would not improve.

Suppose everyone participated in the training, and the training changed beliefs, but it changed 
the wrong beliefs – beliefs that did not matter or did not influence the behavior. Behavior 
would not change, and traffic safety would not improve.

Understanding how a traffic safety culture strategy leads to improving traffic safety will inform 
how a traffic safety culture strategy should be evaluated. Specifically, the evaluation should 
verify the process of change underlying the strategy. For example, an evaluation might capture 
what percentage of the workers participated in the training, to what degree the training 
changed beliefs, how much subsequent risky driving behaviors changed, and whether crashes 
were reduced. This simple example shows that there may be several ways to evaluate a traffic 
safety culture strategy.
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Evaluation Types
Because there are different factors impacting the effectiveness of a strategy, there are different 
types of evaluation. Each evaluation type provides important information to make a strategy 
more effective. The CDC summarizes three types of evaluation:4

•	 Process evaluations examine the way the strategy was implemented. This represents the 
first box in Figure 1.

○	 Was the strategy (e.g., workplace training) implemented exactly how it was designed? 
This is also referred to as implementing a strategy with fidelity. For training, this might 
include assessing the number of sessions the training required, how many sessions 
were completed, how much of the content was covered, etc.

○	 Did the strategy reach a sufficient portion of the population (e.g., percentage of 
workers) to make a difference?   

•	 Outcome evaluations determine if the change the strategy was designed to make 
occurred. This represents the middle two boxes in Figure 1. An outcome evaluation could 
assess to what degree the strategy (e.g., workplace training) changed beliefs. An outcome 
evaluation could also assess to what degree there was a change in behaviors.  

•	 Impact evaluations assess the consequences of changes that result in improved public 
health. This form of evaluation focuses on progress toward a traffic safety goal (such as 
few fatal crashes), which is represented by the final box in Figure 1. For example, a impact 
evaluation could assess to what degree there was a reduction in distracted driving related 
crashes (and injuries) in a workplace. 

All three types of evaluation require the gathering of data and then using those data to make 
comparisons and draw conclusions. Therefore, effective evaluations require using quality data 
and making appropriate comparisons.

8
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Key Components of Effective 
Evaluations
The quality of the information (or evidence) provided by an evaluation depends on two key 
components of the evaluation design: the quality of the data and the way data are compared.  

Data Quality
Information about the process, outcomes, and impacts of strategies is assessed from many 
kinds of data gathered from different sources. These data become the basis for drawing 
conclusions. Therefore, the quality of the data determines the quality of the conclusions made 
based on that data.  

There are two important aspects of data quality.

1.	 Data must be reliable – the data are accurate and have consistent measures.

For example, suppose we ask two participants in a workplace training how many people 
were present at the training. One person says 4, and the other says 10. This is not a 
reliable measure of how many people attended the training. Another data source needs 
to be used to provide a reliable measure of how many people attended the training 
(perhaps a sign-in sheet).  

Reliability can also be compromised on measures that may change over time. For 
example, suppose we want to know how people feel, on average, over the period of a 
week. One way to measure this might be to ask people once how they feel “right now.” 
Another way might be to ask people several times a day over several days and average 
these responses. The second method will mostly likely create a more reliable because 
people’s feelings can fluctuate during a week so asking them at only one point of time 
may measure an unusual feeling that is not representative of how they usually felt 
during the week.



2.	 Data must be valid – the data truly represent the concepts that are being 
measured. 

For example, suppose we want to assess whether a strategy changed beliefs about 
distracted driving. A survey question might ask, “Do you think driving distracted is 
dangerous - yes or no?” The person might not know what “driving distracted” means, 
or they might want to answer “sometimes,” but that is not an option. The results from 
asking this question may not be a valid indicator of people’s beliefs about distracted 
driving. A better question might be, “How dangerous is driving while having a 
conversation on a hands-free cell phone?” with five choices ranging from “not at all 
dangerous” to “extremely dangerous.”

Another challenge is when data do not represent what we think they represent. 
For example, we compare the number of distracted driving citations between two 
communities and draw the conclusion that one community has more distracted driving 
than another community. The data indicate how many citations were written – which 
may or may not reflect the prevalence of distracted driving in the community. In fact, 
the number of citations written may be a better indicator of enforcement activity 
in each community. In this case, the number of citations is not a valid measure of 
distracted driving.

To help illustrate concerns about reliability and validity of data, Table 1 shows examples of data 
that could be measured in different types of evaluation.

10



Table 1. Examples of Reliability and Validity Concerns with Possible Measures Used in 
Different Types of Evaluation
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Data Comparisons

Once reliable and valid data are collected, comparisons are used to make meaning of the data. 
There are at least four ways to make comparisons.

•	 Benchmark-based evaluations compare data with a stated reference. These references 
may be specified by stakeholders or based on previous implementation of the strategy. 
Examples include:

○	 80% of the employees will agree that not using a seat belt violates company policy.

○	 Less than 10% of the population will report driving within two hours of consuming 
alcohol.

○	 There will be fewer than 35 speed-related crash fatalities this year.

Because benchmark-based evaluations compare a data measure with a set value, this type 
of comparison does not measure change. Therefore, it is unclear if the strategy resulted 
in meeting the benchmark or something else (or even if the benchmark was met prior 
to implementing the strategy). Benchmark-based evaluations cannot claim the strategy 
caused the change in the outcome or impact.

•	 Time-based evaluations compare data across different time points. The time points 
could be at the beginning and end of implementing the strategy or could be on a regular 
basis (like every year). The data between these time points are then compared to assess 
change. Examples include:

○	 Beliefs about impaired driving are compared at the beginning of the first session and 
at the last session of a class for individuals cited for repeatedly driving under the 
influence of alcohol.

○	 Seat belt use (as measured by observational studies) is compared to previous years.

○	 Crash statistics from a specific area over the summer months (i.e., May to September) 
are compared from year to year.

It is critical to acknowledge that many other factors besides the strategy can affect 
outcomes. Time-based evaluations cannot claim the strategy was the cause of the change 
(e.g., a change in driving behaviors could be due to the economy). Similarly, a lack of 
change may not necessarily be the consequence of an ineffective strategy; other factors 
may have changed such as a significant change in the population and age of drivers.
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•	 Place-based comparisons compare data across different locations, usually within the 
same time period. To isolate the effect of the strategy, one location (test site) is the place 
where the strategy is implemented. The other place is similar but does not have the 
strategy implemented (control site). For example:

○	 One county in a state implements a new strategy (test site) while another county 
with similar characteristics (e.g., road type, population, etc.) does not implement the 
strategy (control site). Outcome measures (e.g., observed seat belt use or crash data) 
for the same time period are compared.

If the two sites are different only in terms of the implemented strategy, then any measured 
differences between these sites might be attributable to the strategy itself. However, this 
assertion depends on how comprehensively these sites were matched. It is very difficult to 
find two sites that match perfectly. 

•	 Combined time-place evaluations use a combination of the time-based and place-based 
evaluation methods by comparing different places at two points of time. The “before” and 
“after” measures for each place are compared. The changes assessed in each place are then 
compared against each other.

○	 One county in a state implements a new strategy (test site) while another county 
with similar characteristics (e.g., road type, population, etc.) does not implement the 
strategy (control site). Several measures (beliefs, behaviors, crash data) are collected in 
the same way before and after the strategy is implemented. In the “control site” county, 
none of the measures show any statistically significant changes (as expected, since the 
strategy was not implemented in this county). There are changes in the measures in 
the “test site” county.

This evaluation design has the advantage of permitting multiple comparisons, which can 
reinforce conclusions about whether the strategy caused the change in measures (this is 
called “causality”). Notably, if the test site had similar speeding compared to the control 
site before the strategy was implemented AND speeding reduced at the test site but no 
changes were measured over the same time period at the control site after the strategy was 
implemented, we can be more confident in claiming that the strategy caused the change.

It is important to note that other factors could still explain the change. For example, 
assume that during the implementation period, a large number of young adult males leave 
the test county (e.g., for work, join the military, or go to university). Such a change in the 
population could also cause a change in speeding behaviors in the test site – a change that 
was not caused by the strategy.
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Steps to Plan, Implement, 
and Make Meaning of an 
Evaluation
The CDC promotes five core steps for implementing evaluations , which have been expanded 
upon here:4   

1.	 Identify, Recruit, and Engage Stakeholders. Stakeholders include people responsible 
for the strategy (e.g., funders, contractors, etc.), people affected by the strategy (e.g., 
general population, workplaces, etc.), and those who will use the evaluation results. Early 
participation by stakeholders is necessary to identify questions and concerns and support 
access to quality data to ensure an effective evaluation. Those affected by the strategy 
should be included to measure exposure to the strategy and help identify unintended 
consequences including potential harms.

A key purpose of stakeholder involvement is to specify “standards” for effectiveness. 

What does an effective evaluation mean for this strategy in this context? How does 

each stakeholder define and envision success? What outcomes are important to the 

needs of each stakeholder? Should the evaluation bolster a sense that the strategy 

caused the change in outcomes or is it OK just to assess change? It is important 

to understand these distinct perspectives to align expectations about potential 

interpretations of the evaluation results.  

2.	 Describe the Strategy. Before starting an evaluation, it is necessary to agree on a detailed 
description of the strategy, including the conditions necessary for its implementation: “a 
comprehensive [strategy] description clarifies all the components and intended outcomes 
of the [strategy], thus helping you focus your evaluation on the most central and important 
questions.”4 Understanding how the strategy causes a change in outcomes (and subsequent 
positive impact to traffic safety) is critical to designing an evaluation. This understanding 
will inform potential process measures (e.g., how many people experienced the strategy), 
intermediate outcome measures (e.g., which beliefs and behaviors to examine for change), 
and impact measures (e.g., crash types) as well as provide insights as to how much 
time the strategy will take to cause changes. Practitioners can reach out to the strategy 
developer and ask for the “theory of change” for the strategy (the theory of change lays 
out the science behind how a strategy has been shown to cause the expected outcomes). 
Additionally, a practitioner could require a contractor implementing a strategy to articulate 
how the strategy causes the expected outcomes. 
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3.	 Identify Data Measures and Comparisons to Be Performed. In this step, the 
stakeholders identify the reliable and valid data that measure the process, outcome, and 
impact of the strategy. The sources and methods to collect these data are also identified. A 
comprehensive plan is developed for the evaluation, which includes the type(s) of planned 
comparison(s). As discussed previously, carefully consider the type of comparison, because 
it affects the ability to draw conclusions about strategy. 

4.	 Make Meaning. This step involves analyzing the data and interpreting the results. 
Considerations addressed in the first step can inform efforts in this step. Too often, 
evaluations are reduced to one simple question: “Did the strategy work?” Often the answer 
is: “Yes and no.” Making meaning of the evaluation should allow for greater learning to 
inform how to make the strategy more effective. Additional questions to ask include:

a.	 Was the strategy implemented as intended? Why or why not? What could be done 
better next time?

b.	 Did the strategy reach the intended audience? Why or why not? What could be done 
better next time?

c.	 Did the strategy result in the intermediate outcomes (e.g., in beliefs and behaviors) 
expected? Why or why not? What could be done better next time?

d.	 Did the strategy result in the desired impact? Why or why not? What could be done 
better next time?

The evaluation may not inform all these questions. Asking these questions may guide how 
future evaluations may be modified to answer additional questions. The intent is to use the 
evaluation results to improve effectiveness over time by enhancing learning.  

5.	 Accumulate and Share Wisdom (e.g., lessons learned). A single evaluation, if explored 
and discussed by stakeholders, can generate many lessons that can inform future actions. 
These lessons are often much more valuable than simply answering the question “Did the 
strategy work?” Stakeholders should allocate time to review and discuss the evaluation 
results and gather lessons to share with other stakeholders. 

An evaluation can have greater impact if the lessons learned reach a variety of audiences 
that need the information to make decisions about strategies, planning, funding, etc. To be 
accessible and usable, lessons should use language familiar to all stakeholders. 

It is also important to accumulate lessons learned and evidence for a strategy over time, 
because a single evaluation may not be enough to truly understand how best to implement 
a strategy or to convince stakeholders to continue support for the strategy.    
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Evaluation Example: A Case 
Study6 
This section presents a case study of an evaluation of a project completed by the Center for 

Health and Safety Culture for the Idaho Transportation Department (ITD) to decrease alcohol-
impaired driving by encouraging people to intervene and prevent others from driving when 
impaired. The case study reviews each of the five steps described previously.

Background

In a previous research project, the Center for Health and Safety Culture (“the Center”) 
identified beliefs associated with bystanders speaking up to prevent others from driving after 
drinking. This research identified potential messages that could be used in a media campaign 
to increase bystander engagement. The purpose of the project described in this case study was 
to test these messages using a universal media campaign, engage local stakeholders to use the 
media to reduce impaired driving, and evaluate the strategy’s impact on beliefs and behaviors 
about bystander engagement as a way to reduce alcohol-related crashes.

Step 1. Identify, Recruit, and Engage Stakeholders  

The initial stakeholders included leaders within the Idaho Transportation Department 
(including the Office of Highway Safety) and the researchers from the Center working on the 
project. These stakeholders met regularly to discuss the project design that would best meet 
the purpose of the project. The group decided to engage three communities to implement the 
strategy and use the remainder of the state as a comparison. 

The three communities identified to implement the strategy were Blackfoot, Lewiston, and 
Twin Falls. These communities were selected because of their geographic distribution across 
the state, diversity of size, and their high rates of alcohol-impaired driving crashes.

Stakeholders from the three communities were identified and recruited to participate in initial 
training about the project. Twenty-one individuals from the three communities participated 
in a two-day training that reviewed the background for the strategy, how the strategy would be 
evaluated, and potential ways they could support the strategy. 

http://www.chsculture.org
http://www.chsculture.org
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 Step 2. Describe the Strategy 

The strategy was a media campaign to be augmented with additional supportive materials that 
could be used by local stakeholders in each of the three communities. The messages for the 
media campaign were designed to grow specific beliefs associated with bystander engagement 
including:

•	 “Most Idaho adults do not drink and drive.”

•	 “Most Idaho adults agree they should try and prevent a stranger from driving after 
drinking.”

•	 “Most Idaho adults agree they would try and prevent a stranger from driving after 
drinking.”

•	 “Most Idaho adults agree with strongly enforcing impaired driving laws.”

Additionally, media was created to demonstrate what it looked like to actually speak up to 
prevent impaired driving. These examples were captured in short video messages designed 
for placement on television. The media campaign was branded “Courageous Voices Create 
Safe Roads.” Media including television and radio ads were developed using this brand and 
placed in these three communities from late 2013 to late 2014. Supportive materials including 
a brochure, speaking points, sample presentation, press releases, and a website landing 
page were also created. A media buyer was contracted to place the media to reach the three 
communities. The media buyer worked with stakeholders from ITD and the Center to develop a 
media plan for the media placement.

Step 3. Identify Data Measures and Comparisons To Be Performed

Process measures to assess the placement of the media included

•	 affidavits from the media buyer on exact placement locations, times, etc.;

•	 earned media placements in local newspapers (letters to the editor, etc.); and

•	 distribution of the supportive materials.

Outcome measures to assess changes in beliefs and behaviors included survey responses by 
adults. Paper surveys were mailed to a random sample of households in each of the three pilot 
communities as well as across the rest of the state before and after the media campaign. The 
responses in each sample were compared to reveal change. The three communities acted as the 
test sites, and the rest of the state acted as the control site.  

Alcohol-related crashes in the three communities and the state before and after the campaign 
were used as a measure of impact. 
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Combined time-place comparisons were made to assess change. The responses in the three 
test sites were aggregated together. The means measuring each of the beliefs and behaviors of 
the responses before and after the media campaign were compared. Similar comparisons were 
made for the sample representing the control site (i.e., the rest of the state).

Step 4. Make Meaning

Process measures indicated that the media were placed as planned by the media buyer. The 
affidavits showed placements on radio stations, television stations, newspapers, and billboards. 
However, there was no earned media generated (no letters to the editor, articles written, etc.), 
and none of the supportive material created was ever distributed in bars or restaurants that 
serve alcohol.

Outcome measures included responses to surveys. Comparisons of survey responses before and 
after the media placement showed statistically significant improvements in beliefs addressed 
in the media messages in the test sites. Specifically, agreement with the belief that most adults 
think people should try to prevent a stranger from driving after drinking enough alcohol to 
be impaired and agreement with the statement that “I should try to prevent a stranger…” 
statistically significantly increased (p<0.001 and p=0.008, respectively).

Furthermore, the perception that most people would support individuals who chose to prevent 
a stranger from driving after drinking too much increased (p<0.001) as did the perception that 
most people would try to intervene (p<0.001). Other related beliefs increased as well.

Beliefs not addressed in the media messages showed no changes. No changes were seen in 
responses outside of the three test sites (i.e., the control site) supporting the notion that the 
media messages caused the changes measured in the test sites.

The surveys revealed no changes (in either the test sites or the control site) in self-reported 
behaviors about intervening to try and prevent a stranger from driving after having too much 
to drink, calling 911 to report a potentially impaired driver, or driving within two hours of 
drinking.

Because these behaviors are rare (most people do not drive after having too much to drink, 
therefore, few people can intervene), measuring changes in these behaviors can be challenging 
with small survey samples.

Impact measures included crash data. Crash reports indicated a slight reduction in alcohol-
related crashes during the year of the campaign. However, the alcohol-related crash reduction 
in the pilot communities occurred at a rate similar to the reduction at the state level. Thus, the 
messages did not appear to have reduced alcohol-related crashes.
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Step 5. Accumulate and Share Wisdom

The process measures revealed that there was not enough stakeholder engagement within 
the three communities to use the supportive media created. There was no known engagement 
(such as using the supporting media materials, working to change local practices or policies, 
or engaging specific groups such as schools or community groups) by local stakeholders to 
support the media strategy in the test sites after participating in the training. An important 
lesson learned was just how much effort is required to encourage local stakeholders to engage 
in media strategies.

The outcome measures (based on analyses of the surveys in the test sites and control 
site) indicated the media strategy changed the targeted beliefs even with such a short 
implementation period (about 12 months).

Neither changes in behaviors (outcome measure) nor reductions in alcohol-related crashes 
(impact measure) were found. These results are consistent with previous efforts conducted by 
the Center for Health and Safety Culture in which behavior change often requires several years 
of intense messaging and is more likely to occur when supported by other strategies at the local 
level.

As a result of the evaluation, recommendations were made to improve the effectiveness of the 
strategy:

•	 Continue leveraging the existing positive norms at the community level that can provide 
energy to foster local coalitions to take additional steps to address traffic safety.

•	 Use highly targeted media to reach those most in a position to act. For example, use the 
media developed for placement in alcohol retail establishments in future efforts to address 
impaired driving.

•	 Invest more in local involvement and leverage the media to engage action and policy at 
the community level. This may require “seed” funding and/or partnerships with existing 
entities at the community level. Local stakeholders can use the media as a catalyst to 
promote family engagement, school or driver education programs, workplace safety 
programs, enforcement strategies, and local policy change.

•	 Shift from viewing media campaigns as only a tool for behavior change to viewing 
campaigns as a catalyst to support local efforts to address traffic safety thus resulting in 
sustained, long term change in traffic safety culture. While sustained media efforts can 
impact behavior, augmenting media strategies with local efforts using multiple strategies 
is more likely to result in greater and sustained change.

The results and recommendations were compiled in a report and presentation. The 
presentation was shared with key stakeholders including the public board that oversees the 
Idaho Transportation Department.



Conclusion
Reaching zero traffic-related deaths and serious injuries will require new thinking – including 
evaluative thinking. Evaluative thinking is a problem-solving approach to designing, selecting, 
and allocating resources for traffic safety strategies. It seeks credible evidence to provide 
answers about the effectiveness and sustainability of traffic safety strategies.  

Traffic safety culture strategies focus on changing beliefs that influence behaviors related to 
traffic safety. For such strategies to become more widely used, we need more evidence that they 
are effective and more knowledge about how to implement them effectively.  

Traffic safety practitioners can use process, outcome, and impact evaluations to grow evidence 
and knowledge. For evaluations to be useful, they must use quality data and make appropriate 
comparisons. Stakeholders should be involved in developing an evaluation. After developing a 
clear description of the strategy, quality data and appropriate comparisons can be identified for 
use in the evaluation.

Once evaluation results are gathered and analyzed, stakeholders should make meaning of 
the results, accumulate wisdom (i.e., lessons learned), and identify opportunities to apply the 
knowledge in the future.
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Glossary
Adapted from an Introduction to Program Evaluation for Public Health Programs: A Self-Study 
Guide4

Accountability: The responsibility of managers and staff to provide evidence to stakeholders 
and funding agencies that a strategy is effective and in conformance with its coverage, service, 
legal, and fiscal requirements. 

Accuracy: The extent to which an evaluation is truthful or valid in what it says about a 
strategy, project, or material. 

Case study: A data collection method that involves in-depth studies of specific cases or 
projects within a strategy. The method itself is made up of one or more data collection methods 
(such as interviews and file review). 

Causal inference: The logical process used to draw conclusions from evidence concerning 
what has been produced or “caused” by a strategy. To say that a strategy produced or caused 
a certain result means that, if the strategy had not been there (or if it had been there in a 
different form or degree), then the observed result (or level of result) would not have occurred. 

Comparison group: A group not exposed to a strategy or treatment. Also referred to as a 
control group. 

Conclusion validity: The ability to generalize the conclusions about an existing strategy to 
other places, times, or situations. Both internal and external validity issues must be addressed 
if such conclusions are to be reached. 

Confidence level: A statement that the true value of a parameter for a population lays within a 
specified range of values with a certain level of probability. 

Control group: In quasi-experimental designs, a group of subjects who receive all influences 
except the strategy in exactly the same fashion as the treatment group (the latter called, in 
some circumstances, the experimental or strategy group). Also referred to as a non- strategy 
group. 

Cost-benefit analysis: An analysis that combines the benefits of a strategy with the costs of 
the strategy. The benefits and costs are transformed into monetary terms. 

Cost-effectiveness analysis: An analysis that combines strategy costs and effects (impacts). 
However, the impacts do not have to be transformed into monetary benefits or costs. 

Cross-sectional data: Data collected at one point in time from various entities. 

Data collection method: The way facts about a strategy and its outcomes are amassed. Data 
collection methods often used in strategy evaluations include literature search, file review, 
natural observations, surveys, expert opinion, and case studies. 
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Descriptive statistical analysis: Numbers and tabulations used to summarize and present 
quantitative information concisely. 

Evaluation design: The logical model or conceptual framework used to arrive at conclusions 
about outcomes. 

Evaluation plan: A written document describing the overall approach or design that will be 
used to guide an evaluation. It includes what will be done, how it will be done, who will do it, 
when it will be done, why the evaluation is being conducted, and how the findings will likely be 
used. 

Evaluation strategy: The method used to gather evidence about one or more outcomes of a 
strategy. An evaluation strategy is made up of an evaluation design, a data collection method, 
and an analysis technique. 

Experimental (or randomized) designs: Designs that try to ensure the initial equivalence 
of one or more control groups to a treatment group by administratively creating the groups 
through random assignment, thereby ensuring their mathematical equivalence. Examples 
of experimental or randomized designs are randomized block designs, Latin square designs, 
fractional designs, and the Solomon four-group. 

External validity: The ability to generalize conclusions about a strategy to future or different 
conditions. Threats to external validity include selection and strategy interaction, setting and 
strategy interaction, and history and strategy interaction. 

Focus group: A group of people selected for their relevance to an evaluation that is engaged 
by a trained facilitator in a series of discussions designed for sharing insights, ideas, and 
observations on a topic of concern. 

Ideal evaluation design: The conceptual comparison of two or more situations that are 
identical except that in one case the strategy is operational. Only one group (the treatment 
group) receives the strategy; the other groups (the control groups) are subject to all pertinent 
influences except for the operation of the strategy, in exactly the same fashion as the treatment 
group. Outcomes are measured in exactly the same way for both groups and any differences can 
be attributed to the strategy. 

Implicit design: A design with no formal control group and where measurement is made after 
exposure to the strategy. 

Indicator: A specific, observable, and measurable characteristic or change that shows the 
progress a strategy is making toward achieving a specified outcome. 

Inferential statistical analysis: Statistical analysis using models to confirm relationships 
among variables of interest or to generalize findings to an overall population. 

Interaction effect: The joint net effect of two (or more) variables affecting the outcome of a 
quasi-experiment. 
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Internal validity: The ability to assert that a strategy has caused measured results (to a certain 
degree), in the face of plausible potential alternative explanations. The most common threats 
to internal validity are history, maturation, mortality, selection bias, regression artifacts, 
diffusion, and imitation of treatment and testing. 

Interviewer bias: The influence of the interviewer on the interviewee. This may result from 
several factors, including the physical and psychological characteristics of the interviewer, 
which may affect the interviewees and cause differential responses among them. 

Literature search: A data collection method that involves an identification and examination 
of research reports, published papers, and books. 

Longitudinal data: Data collected over a period of time, sometimes involving a stream of data 
for particular persons or entities over time. 

Matching: Dividing the population into “blocks” in terms of one or more variables (other than 
the strategy) that are expected to have an influence on the impact of the strategy. 

Maturation: Changes in the outcomes that are a consequence of time rather than of the 
strategy, such as participant aging. This is a threat to internal validity. 

Measurement validity: A measurement is valid to the extent that it represents what it is 
intended and presumed to represent. Valid measures have no systematic bias. 

Multiple lines of evidence: The use of several independent evaluation strategies to address 
the same evaluation issue, relying on different data sources, on different analytical methods, or 
on both. 

Natural observation: A data collection method that involves on-site visits to locations 
where a strategy is operating. It directly assesses the setting of a strategy, its activities, and 
individuals who participate in the activities. 

Non-response bias: Potential skewing because of non-response. The answers from sampling 
units that do produce information may differ on items of interest from the answers from the 
sampling units that do not reply. 

Non-sampling error: The errors, other than those attributable to sampling, that arise during 
the course of almost all survey activities (even a complete census), such as respondents’ 
different interpretation of questions, mistakes in processing results, or errors in the sampling 
frame. 

Objective data: Observations that do not involve personal feelings and are based on 
observable facts. Objective data can be measured quantitatively or qualitatively. 

Objectivity: Evidence and conclusions that can be verified by someone other than the original 
authors. 

Outcome evaluation: The systematic collection of information to assess the impact 
of a strategy, present conclusions about the merit or worth of a strategy and make 
recommendations about future strategy direction or improvement. 
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Outcomes: The results of strategy operations or activities; the effects triggered by the strategy. 
(For example, increased knowledge, changed attitudes or beliefs, reduced risky behaviors, 
reduced morbidity and mortality.) 

Population: The set of units to which the results of a survey apply. 

Primary data: Data collected by an evaluation team specifically for the evaluation study. 

Probability sampling: The selection of units from a population based on the principle of 
randomization. Every unit of the population has a calculable (non-zero) probability of being 
selected. 

Process evaluation: The systematic collection of information to document and assess how a 
strategy was implemented and operates. 

Program/Strategy evaluation: The systematic collection of information about the activities, 
characteristics, and outcomes of strategy to make judgments about the strategy, improve 
strategy effectiveness, and/or inform decisions about future strategy development. 

Program/Strategy goal: A statement of the overall mission or purpose(s) of the strategy. 

Qualitative data: Observations that are categorical rather than numerical, and often involve 
knowledge, attitudes, perceptions, and intentions. 

Quantitative data: Observations that are numerical. 

Quasi-experimental design: Study structures that use comparison groups to draw causal 
inferences but do not use randomization to create the treatment and control groups. The 
treatment group is usually given. The control group is selected to match the treatment group as 
closely as possible so that inferences on the incremental impacts of the strategy can be made. 

Randomization: Use of a probability scheme for choosing a sample. This can be done using 
random number tables, computers, dice, cards, and so forth. 

Reliability: The extent to which a measurement, when repeatedly applied to a given 
situation consistently produces the same results if the situation does not change between 
the applications. Reliability can refer to the stability of the measurement over time or to the 
consistency of the measurement from place to place. 

Sample size: The number of units to be sampled. 

Sampling error: The error attributed to sampling and measuring a portion of the population 
rather than carrying out a census under the same general conditions. 

Sampling method: The method by which the sampling units are selected (such as systematic 
or stratified sampling). 

Sampling unit: The unit used for sampling. The population should be divisible into a finite 
number of distinct, non-overlapping units, so that each member of the population belongs to 
only one sampling unit. 
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Secondary data: Data collected and recorded by another (usually earlier) person or 
organization, usually for different purposes than the current evaluation. 

Selection and program/strategy interaction: The uncharacteristic responsiveness of strategy 
participants because they are aware of being in the strategy or being part of a survey. This 
interaction is a threat to internal and external validity. 

Selection bias: When the treatment and control groups involved in the strategy are initially 
statistically unequal in terms of one or more of the factors of interest. This is a threat to 
internal validity. 

Setting and program/strategy interaction: When the setting of the experimental or pilot 
project is not typical of the setting envisioned for the full-scale strategy. This interaction is a 
threat to external validity. 

Stakeholders: People or organizations that are invested in the strategy or that are interested 
in the results of the evaluation or what will be done with results of the evaluation. 

Standard: A principle commonly agreed to by experts in the conduct and use of an evaluation 
for the measure of the value or quality of an evaluation (e.g., accuracy, feasibility, propriety, 
utility). 

Standard deviation: The standard deviation of a set of numerical measurements (on an 
“interval scale”). It indicates how closely individual measurements cluster around the mean. 

Statistical analysis: The manipulation of numerical or categorical data to predict phenomena, 
to draw conclusions about relationships among variables or to generalize results. 

Statistical model: A model that is normally based on previous research and permits 
transformation of a specific impact measure into another specific impact measure, one specific 
impact measure into a range of other impact measures, or a range of impact measures into a 
range of other impact measures. 

Statistically significant effects: Effects that are observed and are unlikely to result solely 
from chance variation. These can be assessed through the use of statistical tests. 

Stratified sampling: A probability sampling technique that divides a population into relatively 
homogeneous layers called strata and selects appropriate samples independently in each of 
those layers. 

Subjective data: Observations that involve personal feelings, attitudes, and perceptions. 
Subjective data can be measured quantitatively or qualitatively. 

Surveys: A data collection method that involves a planned effort to collect needed data from a 
sample (or a complete census) of the relevant population. The relevant population consists of 
people or entities affected by the strategy (or of similar people or entities). 
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Testing bias: Changes observed in a quasi-experiment that may be the result of excessive 
familiarity with the measuring instrument. This is a potential threat to internal validity. 

Theory of change: A theory of change lays out the science behind how a strategy is expected 
to cause the desired outcomes. 

Treatment group: In research design, the group of subjects that receives the strategy. Also 
referred to as the experimental or strategy group. 

Utility: The extent to which an evaluation produces and disseminates reports that inform 
relevant audiences and have beneficial impact on their work. 
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