View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by The Research Repository @ WVU (West Virginia University)

WestVirginiaUniversity
THE RESEARCH REPOSITORY @ WVU

Faculty & Staff Scholarship

2019

Development and Testing of Program Evaluation Instruments for
the iCook 4-H Curriculum

Douglas R. Mathews
University of Maine

Zachary J. Kunicki
University of Rhode Island

Sarah E. Colby
University of Tennessee, Knoxville

Lisa Franzen-Castle
University of Nebraska-Lincoln

Kendra K. Kattelmann
South Dakota State University

See next page for additional authors

Follow this and additional works at: https://researchrepository.wvu.edu/faculty_publications

b Part of the Nutrition Commons

Digital Commons Citation

Mathews, Douglas R.; Kunicki, Zachary J.; Colby, Sarah E.; Franzen-Castle, Lisa; Kattelmann, Kendra K;
Olfert, Melissa D.; and White, Adrienne A., "Development and Testing of Program Evaluation Instruments
for the iCook 4-H Curriculum" (2019). Faculty & Staff Scholarship. 2988.
https://researchrepository.wvu.edu/faculty_publications/2988

This Article is brought to you for free and open access by The Research Repository @ WVU. It has been accepted
for inclusion in Faculty & Staff Scholarship by an authorized administrator of The Research Repository @ WVU. For
more information, please contact ian.harmon@mail.wvu.edu.


https://core.ac.uk/display/386353121?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://researchrepository.wvu.edu/
https://researchrepository.wvu.edu/
https://researchrepository.wvu.edu/faculty_publications
https://researchrepository.wvu.edu/faculty_publications?utm_source=researchrepository.wvu.edu%2Ffaculty_publications%2F2988&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/95?utm_source=researchrepository.wvu.edu%2Ffaculty_publications%2F2988&utm_medium=PDF&utm_campaign=PDFCoverPages
https://researchrepository.wvu.edu/faculty_publications/2988?utm_source=researchrepository.wvu.edu%2Ffaculty_publications%2F2988&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:ian.harmon@mail.wvu.edu

Authors

Douglas R. Mathews, Zachary J. Kunicki, Sarah E. Colby, Lisa Franzen-Castle, Kendra K. Kattelmann,
Melissa D. Olfert, and Adrienne A. White

This article is available at The Research Repository @ WVU: https://researchrepository.wvu.edu/faculty_publications/
2988


https://researchrepository.wvu.edu/faculty_publications/2988
https://researchrepository.wvu.edu/faculty_publications/2988

Research Article

Development and Testing of Program Evaluation

Instruments for the iCook 4-H Curriculum
Douglas R. Mathews, PhD, RD"'; Zachary J. Kunicki, PhD, MS”

’

Sarah E. Colbgy, PhD, RD?;

Lisa Franzen-Castle, PhD, RD*; Kendra K. Kattelmann, PhD, RDN, LN, FAND";
Melissa D. Olfert, DrPH, RDN®; Adrienne A. White, PhD, RDN, FAND'

ABSTRACT

Objective: To develop and test the validity of program outcome evaluation instruments for cooking,
eating, and playing together for obesity prevention during iCook 4-H.

Design: Instrument development for both youth and adults through pre-post testing of items newly con-
structed and compiled to address key curriculum constructs. Testing occurred throughout program intervention
and dissemination to determine dimensionality, internal consistency and test-retest reliability, and validity.
Setting: A 5-state out-of-school program in cooperative extension and other community sites.
Participants: Youths aged 9—10 years; adults were main food preparers; the first phase involved 214 dyads
and the second phase, 74 dyads.

Main Outcome Measure(s): Youth measures were cooking skills, culinary self-efficacy, physical activity,
and openness to new foods. Adult measures were cooking together, physical activity, and eating together.
Analysis: Exploratory factor analysis to determine initial scale structure and confirmatory factor analysis to
confirm factor structures. Longitudinal invariance tests to see whether the factor structure held over time.
Test-retest reliability was determined by Pearson r and internal consistency was determined by coefficient
Q) and Cronbach «. Validity testing was determined by Pearson r correlations.

Results: Youth cooking skills, openness to new foods, and adult eating together and cooking together showed
strong evidence for dimensionality, reliability, and validity. Youth physical activity and adult physical activity
measures showed strong evidence for dimensionality and validity but not reliability. The youth culinary self-
efficacy measure showed strong evidence for reliability and validity but weaker evidence for dimensionality.
Conclusions and Implications: Program outcome evaluation instruments for youths and adults were
developed and tested to accompany the iCook 4-H curriculum. Program leaders, stakeholders, and adminis-
trators may monitor outcomes within and across programs and generate consistent reporting.
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INTRODUCTION

iCook 4-H was a 6-year study for youth
(aged 9—10 years) and adult (primary
meal preparer) dyads that included a
control—treatment 2-year intervention
study with assessments at 0, 4, 12, and
24 months followed by a test of dis-
semination with assessments at 0 and
4 months.' During the intervention
phase, the treatment group partici-
pated in a 12-week, 6-session, face-to
face program curriculum for dyads to
cook, eat, and play together, with
additional activities between months
4 and 24. The curriculum,? which was
based on the Social Cognitive Theory
(SCT)? and the 4-H experiential learn-
ing approach,” was developed for
out-of-school youth programming,
primarily within 4-H/extension with
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the ability to adapt to other program
venues. The SCT was used because of
the emphasis of iCook 4-H on having
an impact on personal, environmen-
tal, and behavioral factors with a focus
on reciprocal role modeling. The over-
arching goals were improving culinary
skills, the occurrence of family meals,
physical activity for both youths and
adults, and goal-setting behavior in
youth. The dissemination phase was
designed to test the program transition
from a research to a community set-
ting with minimal assistance from the
researchers." For the dissemination
phase, the curriculum was modified to
be 14 weeks with 8 sessions.” The
study was implemented at the 5 land-
grant universities in Maine, Nebraska,
South Dakota, Tennessee, and West
Virginia.

Evaluation instruments surround-
ing the 3 core components of the
iCook 4-H curriculum (cooking, eat-
ing, and playing) were designed and
tested during the intervention phase
and further confirmed during the dis-
semination phase. The goal was to
have tested evaluation measures as
recommended by researchers® that
were designed specifically for the cur-
riculum when the iCook 4-H program
was published for national distribu-
tion. The objective of this study was
to describe the development and test-
ing of the youth and adult program
instruments that occurred over the
intervention and dissemination
study phases.

METHODS
Study Design

The program evaluation instruments
were developed in an online survey
format (Qualtrics, Provo, UT; 2013).
Instrument development occurred at
the baseline and 4-month assess-
ments during the intervention
phase. Final instrument testing was
completed at baseline during the dis-
semination phase. The instruments
were developed in a Likert-style
response format. The researchers
constructed survey items to address
cooking, eating, and playing
together, which were the most
important constructs in the curricu-
lum. Several statistical techniques
were conducted to develop the

Journal of Nutrition Education and Behavior e Volume 51, Number 3S, 2019

evaluation instruments during the
intervention and  dissemination
phases. The researchers used explor-
atory factor analysis (EFA) to deter-
mine item inclusion and potential
subscales; the factor structure was
further confirmed using confirma-
tory factor analysis (CFA). The rec-
ommended coefficient ) was used
for internal consistency; Cronbach «
was also provided.”’ In addition,
test-retest reliability was calculated
for consistency over baseline and 4
months using Pearson r correlation.®
During the intervention phase, sam-
ple sizes were 214 control and treat-
ment dyads at baseline and 54
control group dyads at month 4. Con-
trol and treatment group dyads were
analyzed separately for test-retest reli-
ability to avoid bias of the treatment
condition. For the dissemination
phase, sample sizes were 74 youths
and 76 adults. The dissemination
phase was used as a second indepen-
dent sample to conduct the CFAs, for
which minimum sample sizes of
n=200 were recommended.” Owing
to the sample size issue, the research-
ers decided to analyze the dissemina-
tion data separately for youths and
adults (ie, incomplete dyads were
used  opposite the  procedure
employed for the intervention phase
data) to obtain as large a sample size
as possible. The dissemination study
followed the same procedures as the
intervention study, but only the base-
line data were used in the analyses.

Protection of Human Subjects

The iCook 4-H Study procedures were
approved at each phase of the study
by the Institutional Review Boards
for the Protection of Human Subjects
at all five universities associated with
the project.

Study Participants and
Recruitment

Sample 1: Intervention phase. Dyads
(n=228) consisted of youths (mean
age, 9.4 [SD, 0.7] years) and their pri-
mary adult meal preparers (mean age,
39 [SD, 8] years). Reported youth
demographics were 55% female and
63% white, 14% Hispanic, 12% black,
and 13% other. Of the adults, 43%

had a high school degree or less and
40% reported participating in food
assistance programs such as the Sup-
plemental Nutrition Assistance Program.
After data cleaning for program evalu-
ation data, 214 dyads were included
in instrument development analysis.
Dyads were recruited between May
and August, 2013 using standardized
materials, which included flyers tar-
geted directly to 4-H youth and for
use in schools, clinics, and grocery
stores, scripts for media sources, and a
Facebook page with ads targeted to
cities where the study was occurring.
All materials included the study pur-
pose, time commitment, eligibility
criteria, and participant incentive
information, which was $10/youth
and adult at the baseline and 4-
month assessments. Eligibility criteria
were that youths were aged 9-10
years; had no dietary restrictions,
food allergies, or activity-related medi-
cal conditions; and had access to a
computer with the Internet.

Sample 2: Dissemination phase. Parti-
cipants consisted of youths (n=74)
(control=39 [53%] and treat-
ment=35 [47%]), who were mainly
female (68%) (mean age, 9.5 [SD,
0.8] years), and their primary adult
(n=76) meal preparers, who were
female (96%) (mean age, 38 [SD,
6.6] years). Of the adults, 77% were
married, 71% were employed, 30%
had a high school degree or less,
and 26% reported participating in
food assistance programs such as the
Supplemental Nutrition Assistance Pro-
gram. While treatment dyads com-
pleted the survey instruments at the
iCook 4-H sessions, control adults
were e-mailed survey links with
instructions about completing the
surveys and assisting youth, as
needed, if their youths had not com-
pleted the survey while in the 4-H
programs  (non-iCook  program).
Youth and adults each received sti-
pends of $10 at the 2 assessments.

Development of instruments. The SCT
informed the development of the
iCook 4-H curriculum.” Sessions
designed for youths and adults to
cook, eat, and play together were
developed to provide opportunities
for observational learning and recip-
rocal role-modeling, along with
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building behavioral capability, culi-
nary self-efficacy, and reinforcement
of behavior both in the sessions and
at home between sessions. Based on
a thorough review of the curriculum,
these constructs were carried over
into the development of the program
evaluation instruments, so that the
key components of cooking, eating,
and playing behavior, role modeling,
culinary self-efficacy, and family
activities within the home environ-
ment provided the basis for items.
The researchers also conducted a
careful review of the literature.'"'!
The research team, including cooper-
ative extension faculty, statistical
consultants, and key stake holders,
assisted with item identification. The
goal of the instruments was to mea-
sure change in iCook 4-H focal areas
that were built on the tenets of the
SCT. For youths, the constructs were
cooking skills, openness to new
foods, culinary self-efficacy, family
mealtime, physical activity, and goal
setting. For adults, the constructs
were cooking with youths, shopping
with youths, family meals, and phys-
ical activity. The researchers pre-
tested items with youths to ensure
comprehension and conducted pilot-
testing. For the youth instrument,
response options were based on 1 of
3 S-point Likert scales to test (1)
skills, by asking Can you ..., ranging
from 1l=never to S5=always; (2)
openness to new foods, by asking
How willing are you ..., ranging from
1 =very unwilling to 5 =very willing;
and (3) culinary self-efficacy, by ask-
ing I am sure ... The Likert scale for
self-efficacy questions ranged from
1 =strongly agree to 5 =strongly dis-
agree and was reverse-coded for anal-
ysis. For the adult instrument,
response options were based on a
Likert scale ranging from 1 =never to
5 =always with focal areas of cooking
eating and playing together.

Statistical analysis. Using a classical
test theory approach,® the youth and
adult measures were tested for
dimensionality, reliability, and valid-
ity. Tests for dimensionality were
conducted using a minimum average
partial (MAP) test to guide the num-
ber of factors to extract using
EFA.'>'® The goal-setting measure
was not included in testing because

it had only 2 items (How often do you
set healthy goals for yourself? and ...
meet healthy goals?), but the items
were retained because of their impor-
tance in the curriculum. If >1 factor
was recommended to be extracted by
the MAP test, Promax rotation was
used because it was expected that
there would be correlations among
the factors.” Factor extraction was
done using the maximum likelihood
method; if any item did not load on
a factor above |0.29| or was a com-
plex loading of >|0.29| on >1 factor,
the item was dropped and the EFA
was reconducted.” "> Based on the
EFA results, CFA was used to validate
the dimensionality of the sample fur-
ther. For the CFA, fit indices of a
nonsignificant x* test, y*—degree of
freedom (DF) ratio < 5.0 for accept-
able fit, 3.0 for better or 2.0 for best
fit, comparative fit index (CFI), and
root mean square error of approxima-
tion (RMSEA) < 0.10 for acceptable,
0.08 for better, and 0.05 for best fit
were all consulted.””'°~'° However,
the x* is highly sensitive and a signif-
icant finding does not necessarily
mean an unacceptable model fit.”""
After checking model fit indices, z-
tests were used to see whether the
items significantly loaded onto the
factors. In the CFA models, the factor
loading of the first item was fixed to
1.0 to identify the metric used for
the remaining factor loadings.”'®
Moreover, longitudinal invariance
testing was conducted by fitting the
same CFA model at baseline and 4
months and specifying correlations
between the factors across time
points as well.'® Longitudinal invari-
ance tests were also interpreted
using the x* test, x>DF ratio, CFI,
and RMSEA indices. Reliability esti-
mates were calculated using coeffi-
cient ), Cronbach «, and test-retest
reliability at baseline and 4 months
using Pearson r correlations.®” Val-
ues > 0.70 indicate ideal internal
consistency reliability shown by
and «. However, because there was
an intervention component to this
study, the researchers did not expect
test-retest reliability values > 0.70 to
be found in the intervention sample,
because the goal of the intervention
was to change the constructs under
study. The final step of the analyses
was to create a correlation matrix
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among the validated measures to test
for wvalidity. It was expected that
related scales (eg, the youth and adult
physical activity measures) would
be significantly positively correlated,
which would provide evidence for con-
vergent validity, whereas unrelated
measures (eg, the youth self-efficacy
measure and youth eating openness to
new foods measure) would have no sig-
nificant relation, providing evidence
for discriminant validity. All analyses
were conducted in R (version 3.5.1, R
Core Team, Vienna, Austria, 2017)
using the lavaan, MissMech, and psych
packages.

RESULTS

The first step of the analyses was to
conduct missing data diagnostics. In
the intervention sample, the amount
of missing data was minor (1.5%),
and Little’s missing completely at ran-
dom (MCAR) was not significant,
which provided evidence that the
data were MCAR. Thus, all missing
data were imputed using the maxi-
mum likelihood imputation with the
expectation-maximization algorithm
for the EFA and reliability analyses
and full-information maximum likeli-
hood for longitudinal invariance test-
ing. After missing data diagnostics,
the researchers checked assumptions.
No issues of nonnormality emerged.
In the dissemination sample, the
results of missing data diagnostics
also suggested that the data were
MCAR; similar approaches to the
intervention data were used for the
missing data using full-information
maximum likelihood imputation for
the CFA.

The second step of the analyses was
to calculate a MAP test to determine
the number of factors to extract for the
subsequent EFAs. In all, from 5 youth
measures (cooking skills by yourself
[7 items], cooking skills with help
[7 items], physical activity [3 items],
openness to new foods [3 items],
culinary self-efficacy [6 items]|, and
eating together [5 items]) the MAP
test suggested extracting a single fac-
tor. Similarly, in all 3 adult scales,
cooking together (5 items), eating
together (3 items), and physical activ-
ity (3 items), the MAP test suggested
extracting a single factor as well.
Because of the size of the
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Table 1. Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) Results: Youth Cooking Skills

Measure
Loadings
By Yourself: EFA With Help: EFA No Modifier”: CFA
(Intervention) (Intervention) (Dissemination)
Items (rl =21 4) (I’l = 214) (n = 74)
Can you cook foods to the right temperature . . .? 0.72 0.82 0.54%
Can you use an oven for cooking ..."? 0.67 0.68 0.73%
Can you use herbs and spices when cooking .. .? 0.60 0.81 0.39%
Canyou use a blender ...?7 0.59 0.62 0.66°
Can you measure ingredients for a recipe ...? 0.51 0.73 0.56°
Can you use a knife to cut foods ...? 0.48 0.55 0.65"
Can you store foods the right way . ..7? 0.40 0.58 0.28°

8P < .001 for the CFA z-tests, confirming factor loading; PFixed for model identification.

Note: Modifiers by yourself and with help were dropped for items in dissemination for response burden.

dissemination sample, this analysis
was done only on the intervention
sample.

The third step of the analyses was
to conduct an EFA for all 5 youth
scales and all 3 adult scales, again
using only the intervention sample.
All EFA loadings were extracted by
the maximum likelihood method; no
rotation was done because the MAP
tests suggested extracting a single fac-
tor. If any item loaded <|0.30]|, the
item was dropped and the EFA was
reconducted.” Starting with the youth
measures, in the cooking skills by
yourself measure, EFA showed that all
7 items loaded >|0.29|, the eigenvalue
was 2.96, and the factor structure

explained 33% of the variance. Table 1
shows the loadings. The cooking skills
with help measure also retained all
items, the eigenvalue was 3.86, and
the results explained 48% of the vari-
ance, with loadings shown in Table 1.
In the physical activity measure, all
items were retained, the eigenvalue
was 1.29, and the factor explained
15% of the variance. The loadings are
shown in Table 2. In the openness to
new foods measure, all items were
retained, the eigenvalue was 2.11,
and the factor explained 56% of the
variance. The loadings are shown in
Table 3. In the culinary self-efficacy
measure, all items were retained, the
eigenvalue was 3.28, and the single

factor explained 46% of the variance.
Table 4 shows the loadings. For the
final youth measure, eating together,
based on the EFA results, these items
were dropped owing to low loadings
of —0.02, 0.19, and 0.29, respectively:
How often is it stressful to eat as a fam-
ily? How often do you help shop for gro-
ceries? and How often do you help cook
meals? Because eating together
resulted in only 2 items (How often do
you eat as a family? and Eat at a table
with no distractions?) no further analy-
ses were completed on this measure.
In the adult measures, the EFA on the
physical activity measure suggested
retaining all items and an eigenvalue
of 1.66, and the factor explained 33%

Table 2. Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA): Youth Self-Efficacy and Adult

Cooking Together Measures

Items
Youth culinary self-efficacy measure

Loadings

EFA (Intervention)
(n =214 Youths, Adults)

| am sure | can use a stovetop. 0.82
| am sure | can use an oven. 0.78
| am sure | can make food safely to avoid getting sick. 0.65
| am sure | can follow a recipe. 0.64
| am sure | can cook. 0.59
| am sure | can use a knife safely. 0.54
Adult cooking together measure
How often does your child help you cook meals? 0.68
How often do you enjoy making meals with your child? 0.64
How often do you enjoy making meals? 0.50
How often do you feel confident with your kitchen skills? 0.44
How often does your child help in meal planning? 0.34

CFA (Dissemination)
(n=74 Youths, 76 Adults)

0.77°
0.73%
0.53%
0.37°
0.60°
0.322

0.72°
0.85°
0.572
0.14

0.52°

8P < .001 for the CFA z-tests, confirming factor loading; PFixed for model identification.
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Table 3. Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA): Youth Openness to New Foods

and Adult Eating Together Measures

Loadings

EFA (Intervention)
(n=214 Youths

CFA (Dissemination)
(n=74 Youths

Items and Adults) and 76 adults)
Youth openness to new foods measure
How willing are you to try foods in new and interesting ways? 0.82 0.76°
How willing are you to taste new foods you have not tried? 0.79 0.83°
How willing are you to cook new foods that you have not tried? 0.63 0.55%
Adult eating together
How often do you make eating together a family a priority? 0.92 1.00°
How often does your family eat together each week? 0.75 0.63°
How often do the topics of conversation at mealtimes include all 0.58 0.37¢

family members?

8P < .001 for the CFA z-tests, confirming factor loading; PFixed for model identification.

of the variance. Loadings are shown in
Table 4. The eating together scale EFA
also suggested retaining all items, it
had an eigenvalue of 2.11, and the
factor explained 58% of the variance.
Results are shown in Table 3. The final
adult measure was on cooking
together; based on the initial EFA, 4
items were dropped (using a grocery
list [weekly meal planning], Does child
help shop for groceries? and preferring
to eat out over cooking, owing to
loadings <|0.30|. In the second itera-
tion, the remaining S items were
retained, the eigenvalue was 2.10, and
the factor explained 29% of the vari-
ance. The results are shown in Table 2.

The fourth step of the analyses
was to conduct CFAs on all of the
measures based on the EFA results,
but using the dissemination control/
treatment dataset (n=74 youths and
76 adults) to verify the dimensional-
ity findings in a second independent
sample. However, because the cook-
ing skills by yourself and cooking
skills with help youth measures were
worded so similarly, to reduce partici-
pant burden, these measures were
collapsed into a single measure and
reworded to ask Can you ...? with no
modifier of ... by yourself or ... with
help at the end of each item. Thus,
the CFA analysis was still guided by

the EFA results, but only 1 set of load-
ings is displayed in Tables 1-5.
Starting with the youth measures,
the cooking skill measure showed
acceptable fit to the data based on the
%%-DF ratio, CFI, and RMSEA values.
Table 1 shows standardized loadings.
The physical activity CFA showed great
fit to the data based on the x2-DF ratio
and CFI values, but the RMSEA value
was above the acceptable cutoff guide-
line of 0.10. In the physical activity
measure, the factor variance was fixed
to 1.0 to provide 1 DF for model identi-
fication. Standardized loadings are
shown in Table 2. The openness to
new foods CFA also showed great fit to

Table 4. Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA): Physical Activity Measures for

Youths and Adults

Iltems
Youth physical activity measure

Loadings

EFA (Intervention)
(n=214 Youths

When you think about each day of the week, how often are you physically

active for at least 60 min/d?

When you think about each day of the week, how often does your heart
pump hard and you sweat when you are being physically active?
How often does your family play actively together?

Adult physical activity measure

When you think about each day of the week, how often is your child physi-

cally active for at least 60 min/d?

When you think about each day of the week, how often are you physically

active for at least 30 min/d”?

How often does your family actively play together?

CFA (Dissemination)
(n=74 Youths

and Adults) and 76 Adults)
0.45 0.94°
0.35 0.30°
0.35 0.32°
0.62 1.00°
0.59 0.27°
0.51 0.49°

ap < .001 for the CFA z-tests; PP < .05; °Fixed for model identification.
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Table 5. Confirmatory Factor Analysis Fit Indices to Test Dimensionality

Root Mean Square

Degrees of x°— Degrees of Comparative Error of Approximation

Measure X2 Freedom Freedom Ratio Fit Index (90% Confidence Interval)
Youth measures

Cooking skills 34.86° 14 2.49 0.90 0.10(0.06—0.14)

Physical activity 2.08 1 2.08 0.91 0.12(0.00—-0.36)

Openness to new foods 0.31 1 0.31 1.00 0.00 (0.00—-0.25)

Culinary self-efficacy 22.51 9 2.50 0.85 0.14 (0.07-0.22)
Adult measures

Physical activity 12.64° 1 12.64 0.67 0.39 (0.22—0.60)

Eating together 1.87 1 1.87 0.98 0.11(0.00—-0.35)

Cooking together 9.02 5 1.80 0.95 0.10(0.00—-0.21)

ap<.01;°P < .001.

the data based on all fit indices; it also
had the factor variance fixed to 1.0 for
model identification. Table 3 lists stan-
dardized loadings. The culinary self-
efficacy CFA showed acceptable fit
based on the x2-DF ratio but it did not
achieve acceptable fit based on the CFI
and RMSEA values Standardized load-
ings for the culinary self-efficacy CFA
are provided in Table 4. Table 6 lists
the fit indices for all CFA models.

For the adult measures, the physical
activity model showed a relatively
unacceptable fit to the data based on
the x2-DF ratio, CFI, and RMSEA val-
ues. In the physical activity CFA, the
variance of the question How often does
your family actively play together? was
fixed to O for model identification
owing to a nonsignificant, negative
variance for item in the initial model.
The standardized loadings are in

Table 5. The eating together CFA
showed great fit to the data based on
the x2-DF ratio and CFI values, but the
RMSEA was above the acceptable fit
cutoff of 0.10.'°'%?° The eating
together CFA had the variance of the
question How often do you make eating
together as a family a priority? fixed to O
for model identification owing to a
negative variance in the initial model
again; the loadings are shown in
Table 3. Finally, the cooking together
CFA showed an acceptable fit to the
data based on all fit indices reaching
the acceptable cutoff guidelines.
Table 2 displays the loadings. Table 6
provides a summary of fit indices for
all of the CFA models.

The fifth step of the analyses was
testing for longitudinal invariance to
examine whether the factor structure
was consistent over time. The baseline

assessments for the youth and adult
measures were compared with assess-
ments at 4 months. Longitudinal
invariance testing was done on the
intervention sample because the sam-
ple size of the dissemination sample
was too small to justify the complex
analyses. Among the youth measures,
the cooking skills and openness to
new food measures showed evidence
for longitudinal invariance, but the
remaining measures did not. Among
the adult measures, the eating together
measure showed evidence for longitu-
dinal invariance but the physical activ-
ity and cooking together measures did
not. Table 6 lists the fit indices.

The sixth step of the analyses was to
test for internal consistency and test-
retest reliability (Table 7). Internal con-
sistency testing was done by coefficient
Q and Cronbach «. The researchers

Table 6. Longitudinal Invariance (Consistency Over Time) Fit Indices

Root Mean Square

Degrees x?>— Degrees of Comparative Error of Approximation

Measure X2 of Freedom Freedom Ratio Fit Index (90% Confidence Interval)
Youth measures

Cooking skills (by yourself) ~ 182.93° 76 2.41 0.86 0.08 (0.07-0.10)

Cooking skills (with help) 154.67° 76 2.04 0.94 0.07 (0.05—-0.09)

Physical activity 41.80% 8 5.23 0.56 0.14(0.10-0.18)

Openness to new foods 14.15 8 1.77 0.99 0.06 (0.00—0.11)

Cooking self-efficacy 210.507 53 3.97 0.83 0.12(0.10-0.14)
Adult measures

Physical activity 78.61° 8 9.83 0.71 0.20(0.16—-0.25)

Eating together 29.45° 8 3.68 0.95 0.11(0.70-0.16)

Cooking together 214.29% 34 6.30 0.65 0.16(0.14—-0.18)

&P <.001.
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Table 7. Reliability Results for Youth and Adult Measures
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Measure Q
Youth measures
Cooking skills (by yourself) 0.83
Cooking skills (with help) 0.90
Physical activity 0.31
Openness to new foods 0.77
Cooking self-efficacy 0.88
Adult measures
Physical activity 0.56
Eating together 0.77
Cooking together 0.73

Cronbach « Test-Retest (Treatment) Test-Retest (Control)
77 0.65(0.54—-0.74) 0.74 (0.61-0.83)
.86 0.52 (0.39-0.63) 0.65 (0.49-0.76)
.34 0.32(0.17-0.46) 0.38 (0.16—0.56)
79 0.48 (0.34—0.60) 0.47 (0.27—-0.63)
.83 0.40 (0.26—0.53) 0.67 (0.51-0.78)
.59 0.63(0.51-0.72) 0.57 (0.39-0.71)
.79 0.46 (0.32—0.58) 0.70 (0.56—0.80)
.62 0.66 (0.55—-0.74) 0.63 (0.47-0.76)

Note: All test-retest correlations were significant at P < .001.

calculated test-retest reliability using
Pearson r correlation with 95% confi-
dence intervals separately between the
intervention treatment and control
groups at baseline and 4 months. The
youth measures had acceptable reli-
ability except for the physical activity
and eating together measures. Simi-
larly, the adult physical activity mea-
sure did not achieve acceptable
internal consistency reliability levels,
but it showed good test-retest reliabil-
ity. The remaining 2 adult measures
had good reliability results.

The final step in the analysis was
to construct a correlation matrix
among all of the measures in the
intervention sample to provide evi-
dence for convergent and/or discrim-
inant validity. The results are shown
in Table 8. The youth cooking skills
measure showed evidence for conver-
gent validity between the 2 forms of
the measure and weaker evidence for
discriminant validity by the weak but
significant correlation with the
youth physical activity measure. The
youth openness to new foods mea-
sure also showed convergent validity
with the youth cooking skills mea-
sure, and again weaker evidence by
the weak yet significant correlation
with the youth physical activity mea-
sure. The youth culinary self-efficacy
measure showed evidence for conver-
gent validity by a negative correla-
tion with the cooking skills measure
and evidence for discriminant valid-
ity by no significant relation with the
physical activity measure. The youth
eating together measure showed evi-
dence for convergent validity with
the youth cooking skills measure and

evidence for discriminant validity by
no relation with the youth openness
to new foods measure. The youth
and adult physical activity measures
showed evidence for convergent
validity by a significant positive rela-
tion with each other. Finally, the
adult eating together and cooking
together measures showed evidence
for convergent validity based on the

significant, positive relation with
each other.
DISCUSSION

The results of this study must be inter-
preted within the scope of the limita-
tions. Acceptable fit indices for the CFA
models were not always achieved, and
in several of the CFA models, not all of
the factor loadings were significant
based on the z-tests or had to be fixed to
1.0 owing to a negative variance. This is
likely because of the low sample size in
the dissemination dataset, but given
that the dissemination data were col-
lected after the intervention, it did not
seem appropriate to flip analyses to
conduct the CFAs on the intervention
data based on EFA results from the dis-
semination data. Although there was
some evidence for dimensionality
based on the EFA results and the longi-
tudinal invariance results, in future
research, the dimensionality of these
measures might be explored through
larger sample sizes and testing new
questions. Whereas analyses for valid-
ity were conducted among the meas-
ures developed in this study, stronger
evidence for validity would come from
using previously established meas-
ures.”’"** The 2-item youth goal-

setting measure and eating together
measure that were reduced to a 2-item
measure may be useful in practice and
are important to assess in the iCook 4-H
curriculum but are hard to validate via
traditional statistical methods.

The specific aims of this study were
to develop youth and adult measures
based on the iCook 4-H study. Evi-
dence was found for dimensionality,
reliability, and validity for most of the
measures, although only the youth
openness to new foods measure and
the adult eating together measures
reached acceptable levels across all
analyses. The other measures did not
show evidence for longitudinal invari-
ance, a measure of how consistent the
factor structure was over time. How-
ever, this may be explained by analyz-
ing the treatment and control samples
together, and it may be that the factor
loadings changed over time based on
the impact of the iCook 4-H interven-
tion for the treatment group.

IMPLICATIONS FOR
RESEARCH AND PRACTICE

In the future, although the instru-
ment was designed specifically for the
iCook 4-H curriculum, the scales could
be used or adapted for a variety of pro-
grams with similar key constructs.
Testing the scales might confirm or
provide evidence for modification to
improve the dimensionality, reliabil-
ity, and validity. Using these scales
with the iCook 4-H curriculum could
provide a comparison of outcomes
across program administration in a
variety of settings.
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Variable
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1. Cooking skills yourself (youth)
2. Cooking skills with help (youth)

0.30"*
(0.18 10 0.42)

0.13
(—0.00 to 0.26)

0.16°
(0.03 t0 0.29)

3. Physical activity (youth)

0.14%
(0.01t00.27)

—-0.12
(—0.25 10 0.02)

0.34°
(0.211t00.45)

—0.31°
(—0.42 to —0.18)

0.23°
(0.10t0 0.36)

—0.55°
(—0.64 to —0.45)

4. Openness to new foods (youth)

—-0.28°

5. Culinary self-efficacy (youth)

(—0.40 to —0.15)
—0.09

0.06
(—0.08 10 0.19)

—0.01

0.20°
(0.07 10 0.33)

-0.02
(-0.151t00.11)

0.01
(-0.1310 0.14)

6. Physical activity (adult)

(—0.22 t0 0.05)

—0.01

0.33°

0.27°¢
(0.141t00.39)

0.01
(—0.13t00.14)

—0.01
(—0.14t00.13)

7. Eating together (adult)

(0.21t00.45)

0.34°

(—0.15t00.12)

(—0.15t00.12)

0.34°
(0.22 10 0.46)

0.01
(—0.13t0 0.14)

0.07 0.05
(—0.08t0 0.18)

(—0.06 to 0.20)

—0.00
(=0.14 10 0.13)

0.11
(—0.03 t0 0.24)

8. Cooking together (adult)
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(0.22 10 0.46)

ap < .05;°P < .01;°P < .001.

Note: Values in parentheses indicate 95% confidence interval for each correlation.
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