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Overarching goal
• Provide an illustrative example of how to transform logic models
to path models or structural equation models
• Specific focus on how to test the relationships among tiers of
outcomes outlined in logic models to:
• Verify program theory (depicted in logic models)

• Test assumptions (depicted in logic models) about the nature
of programs

Background
Program developers and evaluators have long embraced the logic
model as a useful tool for:
• Guiding program development, implementation, and evaluation

• Communicating how a program is expected to work (i.e., program
theory)

• Articulating program components, assumptions, & contextual factors
• Showing connections among inputs, activities, outputs, and tiers of
expected outcomes

Problem statement
Literature abounds on "how to" develop logic models but there is
limited guidance on how to assess the quality & usefulness of
logic models
• Specifically, limited guidance on how to assess the extent to which a logic
model is meaningful, plausible, doable, and/or testable*
• Meaningful: Does it represent an action that is valued and worth doing?
• Plausible: Does it make sense? Can it happen, as described, in real life?
• Doable: Can it be carried out?
• Testable: Can it be verified?

*Source: University of Wisconsin, Madison
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Problem statement
• With regards to verifiability (or testability) of logic models,
• There is little to no guidance on how to use actual program data to
verify or test program assumptions and the relationships among
outcomes outlined in logic models.
• There is the need to “move from logic modeling as a fill-in-the-box
exercise toward paying more attention to the plausibility of
connections within the model, and even more ideally, to articulating
program theory.” (Arnold, 2015)

Why verify program logic models?
• Explore what’s in the “black box” to understand the
mechanisms & conditions likely to influence outcomes

• Should evaluators verify the entire logic model?
• Depends on the complexity. Aim to understand at
least one aspect of the logic model, e.g.,
• Impact of program contexts and/or characteristics

Program

????

• How outcomes differ by participant characteristics

• Test logical & sequential links among outcomes
Outcomes

Logic Models Show Connections Among tiers of
Outcomes
• This presentation focusses on the logical connection or progression
from short-term (initial) intermediate  long term outcomes.

Short-term

Intermediate

Long-term

SEM as a tool for verifying logic models
Statistical tool for testing how programs work (i.e., program theory)
• Simultaneous outcome and process evaluation

• Outcome evaluation: Direct effects of program on outcomes

• Process evaluation: Mechanisms & conditions of program effects

• Mediation analysis: Mechanisms of effects (i.e., how it works)
• Moderator analysis: Conditions of effects (e.g., for whom and why?)

• Plausibility of program theory in real life: Model fit indices
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Illustrative Example: Healthy Choices for
Every Body Program (HCEB)
• HCEB teaches limited-resource adults about planning
nutritious meals on limited budgets, safe food
handling practices, and appropriate food preparation
skills needed to have a healthy lifestyle.
• Delivered in small groups by trained nutrition
assistants

• Seven core lessons required for graduation
• Each unit/lesson requires 45-60 minutes
• Wrap around activities, e.g., food demos, reinforcements

HCEB Logic Model (abridged)
Inputs
SNAP-Ed
funding

UK
Extension
resources

Activities
Train
nutrition
assistants

Outputs
# of
nutrition
assistants

# of HCEB
Recruit
participants participants

Community Deliver
HCEB
partners

# of lessons
delivered

Short
Term
Enhanced
nutrition
knowledge

Outcomes
Medium
Term

Long
Term

Enhanced
Enhanced
Food resource Diet Quality
management
Skills

SNAP-Ed Program Assumption
Participation in nutrition education
programs will increase the likelihood
that participants will make healthy food
choices within a limited budget.

Transforming the logic model to an SEM model
• Simple hypothesized mediation model

• How does HCEB impact diet quality?
• Delineation of logical & sequential
links among program participation
and selected outcomes.

• Recall SNAP-Ed Program Assumption:
• Participation will increase the
likelihood that participants will make
healthy food choices within a limited
budget.

Program
Participation

Enhanced
Diet Quality

Enhanced FRM
Skills

Control variables
Race, age, education, & gender

Specific Hypothesized Relationships
• P1 :Positive direct effect of
participation on diet quality
• P2 :Positive direct effect of
participation on FRM

• P3 :Positive direct effect of FRM on
diet quality
• P2 P3 :FRM will mediate effect of
participation on diet quality
• P1 + P2 P3 : Total effect of
participation on diet quality

Program
Participation
P2

P1

Enhanced
Diet Quality
P3

Enhanced FRM
Skills

Control variables
Race, age, education, & gender

Study Design
• Required data from an experimental or quasi-experimental study

• Propensity score matching of 8 comparison and 8 intervention counties
• Population; # of SNAP recipients (2015); total poverty rate (2014); child poverty
rate (2014); % of the county that is rural

• Final Sample: Intervention (n=396) and comparison (n=111) groups were
statistically similar in terms of age, gender, education, and baseline scores
(pretest)
• Statistical Similarities between the groups

• Overall balance test—not statistically significant (P=0.89)
• Multivariate imbalance index—0.25

Instrumentation & Measurement of Variables
• Demographic Survey (entry only)

• EFNEP Checklist—Food Resource Management (FRM) skills:

• 5 items (α = 0.74 at entry and 0.75)—e.g., planning meals ahead of
time, comparing prices while shopping, and shopping with a grocery
list

• 24-Hour Food Recall (USDA multiple pass method)

• Diet quality measured as participants’ Healthy Eating Index (HEI)
• HEI ranges from 0-100
• Higher scores  closer adherence to the dietary guidelines

Analyses
• Black-Box Outcome Evaluation: T-tests to compare entry, exit and
gain scores b/w matched groups
• Structural equation modeling to estimate hypothesized model
• Goal 1: Model Fit
• Do the hypothesized relationships fit the data?
• Are the relationships plausible in real life and in our data?

• Indices of Model Fit:

• Non-significant Chi-square (P >. 05)
• Fit indices (e.g., comparative & incremental fit indices) = or > 0.9
• Root Mean Square of Error Approximation, RMSEA: < 0.08

Analyses
• Goal 2: Magnitude and directionality of hypothesized relationships
• What are the sizes and directionality of the estimated paths?
• Do the links have statistical and practical significance?

• Parameter estimates and effect sizes:

• Parameter Estimates: Size and direction of unstandardized regression
coefficients (or product of regression coefficients—for indirect paths)

• Effect Sizes: Calculated as semi-partial correlations for direct paths and
proportion mediated for indirect (mediated) path.

Group Differences in Entry, Exit & Gain Scores
Intervention Comparison

Variable

Mean (SD)

Mean (SD)

FRM
Skills

Entry

15.3 (4.4)

15.4 (4.8)

Diet
Quality

Entry

47.0 (13.7)

47.8 (13.5)

Exit

Gain (Exit-Entry)

Exit

Gain (Exit-Entry)

18.8 (3.5)
3.5 (4.0)

51.3 (13.2)
4.3 (17.0)

15.8 (4.2)

P

Effect Size

0.81

0

< .001

0.8

0.4 (3.2)

< . 001

0.9

49.8 (11.6)

0.26

0.1

2.0 (17.7)

0.55

0.21

0

0.1

Estimated Model
Program
Participation
P2: β = 3.0*

P1: β = 0.7

Enhanced FRM
Skills

Mediation effect, P2P3 = 1.8*; ES= 0.7
Total effect, P1 + P2P3 = 2.5*
70% (1.8/2.5) of impact on DQ through FRM

Enhanced Diet
Quality

P3: β = 0.6*

Model Fit
RMSEA= 0.02; fit indices
>.90; and χ2 > .05

How were the results used?
• Empirical verification of a component of the program theory
• Better understanding of “how” HCEB works
• Identified FRM as a mechanism of program impact
• Enhanced reporting

• More accurate understanding of program impact

• Avoided erroneous conclusion that HCEB impacts FRM but not DQ
• Non-significant effect is NOT = Zero effect

• Curriculum adjustments

• Renewed focus on lesson units teaching FRM as “core” to HCEB

Potential implications for CYFAR evaluation
• Elicit conversations regarding:

• Theoretical & conceptual frameworks for understanding the
complexity of relationships described in program logic models
• Rigorous designs & appropriate analytical strategies
• Using both qualitative and quantitative methods

• Evaluation studies to better understand the processes & conditions
under which CYFAR programs elicit behavior changes in youth

Some questions you may have…
• Is SEM the only method for verifying logic models?

• No—ANCOVA with interactions can be used to assess moderators

• Do I need a specialized software to conduct SEM?

• Not really— mediation analysis can be conducted in SPSS, however,
SEM allows observed and unobserved variables and provides
reliable fit indices

• Do I need experimental data to verify a logic model?

• Not always—It depends on the question(s) you wish to address
• E.g., program impact versus extent to which outcomes are achieved
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Some questions you may have…
• Can I use qualitative data to understand how a program works?
• YES—you can use qualitative data to understand why and how a program
achieves its stated goals (i.e., program theory)

• Qualitative data is very useful for developing descriptive assessment of logic
models
• However, only quantitative data can provide empirical estimates and model
fit indices

Discussion Questions
• Do these examples look like ideas that would be useful for the
evaluation of your CYFAR project?

• What are some resources you may need to be able to test/verify
your logic model?
• What are some challenges you think CYFAR evaluators may
encounter while verifying logic models?

Next 5 Slides—Qualitative Example, if time permits

Example of how to use qualitative data to
understand program theory
• Example: Evaluation of the impact of a URE program on students’
education and career aspirations. With specific focus on identifying
and understanding the:
• Processes of impact on students’ perceptions, motivations, and aspirations
for graduate education and future research oriented careers
• Specific elements of the program that enhanced student career choices

Ref: Adedokun et al., 2012. Understanding How Undergraduate Research Experiences Influence Student
Aspirations for Research Careers and Graduate Education. Journal of College Science Teaching.

Program Description
URE program designed to involve undergraduate students in facultymentored interdisciplinary STEM research (spring 2010)
• Goal: Enhance student aspirations for grad. ed. & careers in STEM
• Program Components:

• 16 week internship (4–10 hrs/wk) in a faculty mentor’s lab; scope & nature
of the research projects varied by discipline, mentor, and student interest
• 1 credit-unit seminar class on interdisciplinary research & processes; class
assignments included three reflective journal entries
• Poster session

Methodology & Analysis
• Participants: 25 students (sophomore with minimum GPA of 3.0)

• Data Source: Reflective journals—students were asked students to
write about the influence of the program on their education and
career pathways (i.e., interests in grad education & research careers)
• Analysis: Conventional qualitative content analysis to synthesize
themes from students’ journal entries to identify:

• Program elements contributing to program outcome (STEM aspirations)
• Pathways/processes through which the identified program elements
influenced interests & aspirations for grad education and careers in STEM

Findings: 3 Program Elements & 3 Processes
Element A: Professional &
academic networks and
relationships, community support
Element B: Development
(enhancement) of research skills
and research confidence

Element C: Accolades such as
letters of recommendation, awards,
presentations, publications, &
fellowships

PA: Increased awareness of STEM career options

PB: Career Clarification

Program Outcome
Enhanced
aspirations for
graduate education
and careers in STEM

Pc: Enhancement of professional credentials

Pros and Cons of Using Qualitative Data
• Pros

• Rich data
• Inductive—using data from lived experiences to develop theories about
how a program works

• Cons

• Cannot provide empirical estimates
• Unable to test/examine the strength of association

Next 5 slides: Appendices
• Details about propensity score matching
• Demographic characteristics of participants

Study Design
Testing our logic model required data from an experimental or quasiexperimental study
• Propensity score matching

• 1:1 nearest neighbor match with a caliper of 0.2

• Comparison and intervention counties

• HCEB implemented in 90 of 120 counties (SNAP-Ed = 72)
• Recruited comparison counties from 30 non-HCEB counties

• Matched 8 comparison with 8 intervention counties on:

• Population; # of SNAP recipients (2015); total poverty rate (2014); child
poverty rate (2014); % of the county that is rural

Findings of Propensity Score Matching
• Statistical Similarities between the groups

• Overall balance test—not statistically significant (P=0.89)
• Multivariate imbalance index—0.25

• Matched Sample: Intervention (n=413) and comparison (n=113)
groups were statistically similar in terms of age, gender, education,
and baseline scores (pretest)
• Final Sample: 407 participants with useful data*
• Intervention =396
• Comparison =111

Demographics: Gender
Comparison

Intervention

12%

10%

88%

Female
Male

90%

Female
Male

Demographics: Age Groups
68%
52%

Participant
Non-participants

15%

17%

16%

12%

13% 14%
4%

18-29 YRS

30-39 YRS

40-49 YRS

50 YRS &
ABOVE

0

MISSING

Demographics: Education
49%

Participants

42%

22%

21%
15%

13%

5%

NO HS/GED

Non-Participants

HS/GED

SOME COLLEGE

5%

2 YR COLLEGE

7%

11%

9%
1%

4 YR
COLLEGE/PG

MISSING

Demographics: Race*
Intervention

Comparison

6%
16%

83%

White

White

Other

Other

Missing

93%

Missing

