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ABSTRACT

Objective: To develop and validate the Guide for Effective Nutrition Interventions and Education
(GENIE), a checklist of research-based quality indicators for nutrition education programs.
Design: A prospective test of criterion validity and inter-rater reliability of a new tool comparing expert
assessments and trained reviewer GENIE scores of the same nutrition education proposals.
Participants: Ten nutrition education experts; 13 volunteer reviewers.
Variables Measured: GENIE’s face, content, and criterion validity and inter-rater reliability compared
using expert assessments and reviewer objective and subjective scores.
Analysis: Reviewer scores compared using Spearman correlation. Inter-rater reliability tested using
intra-class correlation (ICC), Cronbach alpha, and ANOVA. Criterion validity tested using independent
t test and point bi-serial correlation to compare reviewer with expert scores.
Results: Correlation found between total objective and total subjective scores. Agreement found
between reviewers across proposals and categories considering subjective scores (F ¼ 7.21, P <
.001; ICC ¼ 0.76 [confidence interval, 0.53–0.92]) and objective scores (F ¼ 7.88, P < .001; ICC
¼ 0.82 [confidence interval, 0.63–0.94]). Relationship was not significant (r ¼ .564, P ¼ .06)
between expert and reviewer proposal scoring groups (high, medium, and low).
Conclusions and Implications: Results support the validity and reliability of GENIE as a tool for nutri-
tion education practitioners, researchers, and program funding agencies to accurately assess the quality of a
variety of nutrition program plans.
Key Words: nutrition education, program evaluation, behavior change, health outcomes, education
models (J Nutr Educ Behav. 2015;47:308-316.)
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INTRODUCTION

Nutrition education is a recognized
method for improving dietary knowl-
edge and behaviors.1,2 Sims defined
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nutrition education as ‘‘any set of
learning experiences designed to
facilitate the voluntary adoption of
eating and other nutrition-related be-
haviors conducive to health and well-
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being.’’3 Although some practitioners
consider nutrition education and
nutrition counseling to be equiva-
lent, the Academy of Nutrition and
Dietetics’ Nutrition Care Process
Terminology for Registered Dietitian
Nutritionists (RDNs), defines nutri-
tion education as a domain separate
from nutrition counseling.4 Because
nutrition counseling is frequently
used with nutrition education, the 2
are considered together here.

Reviews of dietary change inter-
ventions have found that in addition
to behavior change, nutrition edu-
cation can improve physiological
outcomes such as weight,2,5 blood
glucose control,6 incidence of coro-
nary heart disease,7 and cholesterol
concentration.8 However, not all nutri-
tion education programs achieve their
goals. A recent review of interventions
avior � Volume 47, Number 4, 2015
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1. Establish Face 
and Content 

Validity

• Iden fy expert thought leaders to par cipate in tes ng (n=10).
• Iden fy proposals to be reviewed (n=16).  Proposals sent to experts 

for review and evalua on without knowledge of the new tool. Review 
of 16 proposals completed by 10 experts.

• Expert Panel Mee ng
• Day One-Expert panel to come to consensus on quality of each 

proposal  (criterion establishment)
• Day Two- Expert panel to determine essen ality and clarity of each 

element of GENIE (face and content validity).  
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intended to improve adherence to
dietary advice found that many of
the programs reviewed were of poor
quality and showed variable success
and limited sustained effects.9 Eating
behaviors are complex and are influ-
enced by a multitude of internal and
external variables.10 For nutrition edu-
cation interventions to achieve suc-
cessful outcomes, effective nutrition
education strategies must be identified
and included by program planners11;
however, these were not concisely
identified in the past.

Nutrition education research is an
active field focused on identifying
effective methods for communicating
science-based findings that result in
improved behavior.3,12 Although a
number of researchers have attempted
to identify what elements, such as
motivational strategies, goal setting,
and social support, lead to effective
nutrition education,12-17 these findings
can be difficult for practitioners to
synthesize and translate into pro-
grams with the potential for successful
outcomes. Research findings need to
be disseminated in a way that is simple
and practical for both a scientific
audience and those with less expe-
rience synthesizing and translating
literature into practice. This trans-
lation gap led to the creation of the
Guide for Effective Nutrition Inter-
ventions and Education (GENIE). The
Guide for Effective Nutrition Inter-
ventions and Education is a checklist
of research-based quality indicators for
nutrition education programs. It was
created with a dual purpose: (1) to
helpnutrition educationprogramplan-
ners design, self-assess, and improve
programs; and (2) tohelp fundersdiffer-
entiate between programs of varying
quality and drive funding decisions.
This article describes the development
and validation of GENIE.
2. Criterion Validity 
and Inter-Rater 

Reliability

• Develop data collec on tool and procedures manual for evalua ng 
proposals, based on thought leader group input.

• Recruit 15 reviewers from the Academy's Diete cs Prac ce Based 
Research Network (DPBRN)

• Training in person at Academy headquarters; comple on of three 
calibra on proposals

• Assessment of 12 proposals completed by 13 reviewers

Figure. Steps in developing and assessing the Guide for Effective Nutrition Interven-
tions and Education (GENIE) using expert panelist and volunteer reviewer participation.
METHODS
Development of GENIE

An iterative process including a review
of the nutrition literature was used to
generate the draft of GENIE that was
used as the starting point for validation
in September, 2012. Three project staff
with expertise in research and educa-
tion performed searches within the
National Institutes of Health PubMed
database to identify literature that tied
program elements to improved out-
comes; in addition, seminal articles
known to the authors were reviewed,
and references cited in articles from
both sources were reviewed.1,10,13-24

Initially, GENIE was formatted as a
checklist divided into 10 general
categories; each category was made up
of a varying number of related quality
criteria. These quality criteria were
extracted from the positive program
elements that were identified from the
literature.

This same checklist format was
maintained for the final tool, although
only 9 categories remained after the
expert panel convened (Supplemen-
tary Material). Definitions elaborating
on each quality criterion were pro-
vided in the checklist to ensure users
understood the tool. Two possible
scoring systems for the tool were
conceived and tested for accuracy: (1)
a simple objective system in which
users would mark each of the quality
criteria as either present or absent;
and (2) a subjective system in which
users would also rate each category
with a value of 0 (absent), 1 (weak), 2
(moderate), or 3 (strong), informed by
their objective scores but not specif-
ically based on the number of fulfilled
criteria within each category. This
project was deemed not to be human
subjects research by the Case Western
Reserve University Institutional Re-
view Board.

The validation process of GENIE
was then completed in 2 parts in
May and June, 2013. Part 1 centered
on establishing the checklist’s face
and content validity, using an expert
panel of 10 thought leaders in nutri-
tion education and representing a
wide variety of practice settings in-
cluding food banks, state public health
agencies, Veterans Affairs, obesity pre-
vention initiatives, health marketing
and behavior, nutrition education re-
search, and federal health initiatives
and programs such as the Special
Supplemental Nutrition Program for
Women, Infants, and Children, Ex-
panded Food and Nutrition Education
Program, the Supplemental Nutrition
Assistance Program and the President’s
Council on Physical Fitness. For part 2,
13 RDNs from the Academy's Dietetics
Practice Based Research Network
(DPBRN) representing a diverse group
of experience and expertise in nutri-
tion education were recruited to estab-
lish criterion and inter-rater reliability
of the tool (Figure).

Part 1: Face and Content
Validity

Project staff obtained nutrition educa-
tion program proposals for evaluating
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GENIE from federal and nonprofit
granting agencies or directly from
the proposal authors by personally
contacting these organizations and
individuals. Individual proposal au-
thors were identified by performing a
PubMed search to locate recently pub-
lished nutrition education programs.
Corresponding authors were asked to
provide their program proposal for
the published research or another pro-
gram for use in this study. Program
proposals are written plans for nutri-
tion education activities that are sub-
mitted to grantors to solicit funding
support. Most proposals describe why
a particular approach was planned
and provide evidence about its effec-
tiveness in the past or in other situa-
tions. A total of 50 requests yielded
32 proposals, 16 of which were cho-
sen for the validation process. These
proposals were purposefully selected
to represent a range of ages from pre-
schoolers to elderly, a variety of races,
and settings that included schools,
clinics, food banks, farmers’ markets,
and others. Selected proposals also
included diverse educational strate-
gies aimed at achieving educational,
behavioral, and physiological out-
comes. The proposals were made
anonymous to remove any identi-
fying information such as names,
institutions, locations, and financial
reports. Proposals were kept in their
original format to reflect the diversity
of styles found in practice.

Potential expert panelists were
selected from the investigators’ con-
tacts. Panelists were not restricted to
RDNs, although 9 of 10 experts who
agreed to participate were RDNs.
Panelists were chosen to represent a
balance of expertise in areas of nutri-
tion education including research/
theory, program administration, and
application/implementation. Before
the meeting, the selected experts
were provided with proposals and
were asked to assess all 16 using an on-
line data collection instrument
without actual knowledge of GENIE
or its criteria. The instrument required
the experts to assess proposals across 3
general domains using a 10-point Lik-
ert scale (1 ¼ extremely poor; 10 ¼
excellent): (1) overall program qual-
ity; (2) the program’s likelihood of
achieving the proposed outcomes;
and (3) the quality of the program’s
evaluation plan. They were also asked
to identify whether 7 characteristics
were present or absent in each of the
proposals: (1) evidence-based; (2)
appropriate environment for program
delivery; (3) appropriate instructional
techniques; (4) focus on behavior
change and distal outcomes; (5)
appropriate program materials; (6)
appropriate evaluation plan; and (7)
realistic program and plan. These
characteristics were drawn from the
program elements identified from
published research used to create the
first draft of GENIE; however, they
were worded less explicitly than the
first draft and did not have accompa-
nying definitions. Experts indepen-
dently entered their assessments
across these domains and characteris-
tics using the online data collection
instrument. Project staff aggregated
the data and kept them anonymous
for presentation to the expert panel
at the meeting.
Phase 1 of expert panel. To establish
the criteria on which GENIE would
be judged, the expert panel discussed
their assessment of each of their 16
proposals, with the goal of reaching
a consensus score on the 3 domains
evaluated using the same Likert scores
employed in the individual assess-
ments. Consensus was defined as hav-
ing all experts agree on a rating range
that included 3 consecutive scores (ie,
3, 4, 5 or 6, 7, 8). This method was
selected to allow the proposal scores
to be differentiated, but also acknowl-
edged differences in perception and
grading stringency among experts.
Project staff remained present during
these discussions to record the ex-
pert’s consensus ratings and note
strengths and weaknesses of each pro-
posal identified by the group, but did
not offer opinions or attempt to influ-
ence the group’s ratings. The first draft
of GENIE was introduced to the ex-
perts at the end of phase 1.
Phase 2 of expert panel. Experts were
asked to consider whether all crucial
elements for evaluating the quality
of nutrition education programs
were reflected in GENIE and whether
any parts of GENIE reflected elements
that were not important to a nutrition
education program. Group discussion
was facilitated by project staff, which
also answered questions and recorded
comments. Detailed content editing
of GENIE was completed in pairs and
as a group. The experts worked collec-
tively to accept, modify, or dismiss
these edits, which included reordering
and combining of some previously
established categories. The revised
version of GENIE included 9 cate-
gories with a total of 35 quality criteria
(Supplementary Material). Expert
panelists received an honorarium of
$1000 as compensation for their time.
Follow-up from expert panel. At the
suggestion of the expert panel, the
revised version of GENIE was modi-
fied by project staff to provide addi-
tional definitions and reduce the
reading level of the document to a
US high school grade level to make it
understandable to a wider variety of
users. After revisions, the expert pan-
elists were asked to review once
more. Nine of 10 experts responded;
1 expert requested minor revision for
approval.

Project staff made revisions and a
finalized version of GENIE was sent
out to the experts again for approval.
Experts were also sent 1 of 3 selected
calibration proposals (from the orig-
inal 16) to evaluate using the newest
version of GENIE. Nine of 10 experts
provided their proposal assessments.
For each of the 3 proposals, project
staff created calibration scores by aver-
aging the individual assessment
objective and subjective scores pro-
vided by the experts. These same 3
calibration proposals and their associ-
ated scores were used to train the re-
viewers in part 2 of the reliability
and validity testing process.
Part 2: Criterion Validity and
Inter-Rater Reliability

Registered Dietitian Nutritionists rep-
resenting a diverse group of experience
and expertise in nutrition education
were solicited to establish criterion
and inter-rater reliability of GENIE.
Based on the power estimations pro-
vided by Walter et al,25 10 reviewers
were required to assess 13 proposals
to be appropriately powered at a ¼
.05, 1–b¼ 0.8 to detect 60% agreement
among reviewers. Members of the
Academy’s DPBRN were recruited to
participate in a 1-day in-person
training and serve as reviewers for
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nutrition education proposals. Of 740
total members, 111 expressed interest
in participating by completing a short
online survey that asked about their
credentials, education, and experience
in dietetics, nutrition education, and
evaluation. To account for the possibil-
ity of attrition in the reviewers, 15
RDNmembers were randomly selected
to generally represent the entire appli-
cant pool in experience and creden-
tials. Of the 15 reviewers, 13 attended
the training and participated in the re-
view of 12 proposals (Table 1). Before
the training, reviewers were asked to
read the3calibrationproposals selected
in part 1.

During training, reviewers were
introduced to GENIE. Project staff ex-
plained the components of the GENIE
scoring systems to illustrate the pro-
posal review process. Questions about
GENIE were discussed as a group and
addressed by project staff, who noted
areas of GENIE the reviewers found
unclear. Reviewers then evaluated 2
calibration proposals using GENIE.
Reviewers entered their scores using
an online survey tool (SurveyMonkey,
Inc, Palo Alto, CA) for easy data aggre-
gation. After the reviewers completed
their assessments, they were provided
with a copy of the calibration score for
each proposal. Reviewers were asked
to compare their scores to the calibra-
tion scores determined by the experts
and discuss any similarities or differ-
ences as a group.

Reviewers were given instructions
to assess the final calibration proposal
using the online data collection tool
Table 1. Self-Reported Characteristics of
Rater Reliability Testing of GENIE

Characteristic

Registered Dietitian Nutritionist, n

Current graduate student, n

Master’s degree, n

Doctoral degree, n

Area of expertise (average experience), y (ra
Experience in education program evaluat
Experience in outcomes assessment
Experience in research methods

Average research experience, n (range [me
Total formal research projects
Research projects as principle investigato
Published research articles
at home. After completing the final
assessment, project staff provided
each reviewer with individual feed-
back and the calibration scores for
comparison via e-mail.

Project staff made minor revisions
to GENIE based on group feedback
and selected 12 proposals from part 1
for evaluation and provided these to
the reviewers. Each reviewer was
assigned to begin assessments with a
different proposal, to account for
reviewer fatigue and increasing assess-
ment proficiency over time. Project
staff members were available for ques-
tions during the assessment process.
Within 8 weeks of training, all 13
reviewers completed the 12 proposal
assessments using the online assess-
ment form. They also provided more
detailed information about their
experience (Table 1) for analysis of
the relationship between reviewer
characteristics and scores. Reviewers
received a stipend of $500 as compen-
sation for their time.
Data Analysis

Data analysis was divided into 5 ques-
tions. Table 2 lists the questions and
statistical analyses to answer those
questions in establishing the reliability
and validity ofGENIE.26 The 5 research
questions were further divided into
3 primary goals: (1) develop an
optimized scoring mechanism by
comparing reviewer objective and sub-
jective scores (question 1); (2) establish
inter-rater reliability among reviewers
Reviewers Who Participated in Inter-

Reviewers
(total of 13)

13

2

8

3

nge [median])
ion 12 (0–35 [10])

13 (0–35 [10])
9 (1–35 [4])

dian])
8.4 (0–34 [2])

r 2.9 (0–16 [1])
5.9 (0–32 [1])
(questions 2–4); and (3) establish crite-
rion validity by comparing reviewers
with experts (question 5). Several sta-
tistical analyses were employed to
answer these questions, including
Spearman correlation (questions 1
and 4), intra-class correlation (ques-
tion 2), Cronbach alpha (question 3),
ANOVA (question 4), independent
t test (question 5), and a point bi-
serial correlation (question 5).

Because the revised version of
GENIE included 35 criteria across 9 cat-
egories, the maximum total score us-
ing the objective system was 35 (1
point per criterion marked as present)
and the maximum total score using
the subjective system was 27 (up to 3
points per category across 9 cate-
gories). For analyses within individ-
uals, but across proposals for each
category (to determine whether indi-
vidual reviewers were consistent in
the way they assessed each category
across proposals), the objective score
within each category was computed
as a percentage of total criteria within
the category. To determine consis-
tency among reviewers across different
proposals, subjective scores within cat-
egories were summed across all 13 pro-
posals to create a composite subjective
score. Both reviewers’ subjective scores
and objective scores were included in
the analysis.

Before analysis, expert consensus
quality score ranges for each proposal
were divided into 3 groups based on
the middle score within the range:
low (middle consensus score of 1–4; n
¼ 6), medium (middle consensus score
of 5–7; n ¼ 7), and high (middle
consensus score of 8–10; n ¼ 0). These
groups were used in an independent
t test to compare expert consensus
scores for overall quality with mean
reviewer objective scores for each pro-
posal. All analyses were conducted in
SPSS, Version 20 (SPSS IBM, Armonk,
NY, 2011) and significancewas defined
as P < .05.
RESULTS
Face and Content Validity

Detailed content editing of GENIE re-
sulted in various changes to the tool,
including reorganization of the check-
list’s original 10 categories into 9.
Three original categories, Program
Outcome, Instructional Dose, and



Table 2. Individual Questions Posed and Statistical Analyses to Answer Questions in Establishing Reliability and Validity of Guide
for Effective Nutrition Interventions and Education

Goal Question Test

Develop optimized scoring mechanism
by comparing reviewer objective and
subjective scores: measure
consistency between reviewer
objective and subjective scores

1. Are reviewer objective scores related
to subjective scores within proposals?

Spearman correlation to compare
objective scores with subjective scores
across all categories within each
proposala

Establish inter-rater reliability among
reviewers: measure consistency
among reviewers

2. Howwell do reviewers agree with each
other across all proposals?

Intra-class correlation to compare the
variation between reviewers’ total
subjective and objective scores.
Random effects assumed for both
reviewers and proposals

3. Howwell do reviewers agree with each
other within each category?

Cronbach alpha to compare reviewers’
ratings within each category:
subjective and objective scores
analyzed

4. Are there certain reviewer
characteristics that influence scoring
behavior?

ANOVA to compare education level and
Spearman correlation coefficient to
compare years of previous experience
with reviewer overall objective scores
across all proposals

Establish criterion validity by comparing
reviewers with experts: measure
consistency between reviewers and
experts

5. How well do reviewers agree with
experts?

Expert overall ratings and average
reviewer total objective score for each
proposal compared using
independent t test and a point bi-serial
correlation

aEffect sizes were categorized as r ¼ .1 (small/weak), .3 (medium/moderate), and .5 (large/strong).26
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Self-Assessment, were converted into
criteria within the categories of Pro-
gramGoal and InstructionalMethods.
A new category, Program Description
and Importance, and its associated
criteria were added based on expert
panel feedback that the context of a
program needed to be adequately
described and justified. The expert
panel also divided the criteria from
Program Environment and added
them to Program Framework and a
new category titled Program Setting,
Recruitment, and Retention Plan.
Criteria regarding program partner-
ships and collective impact were added
to the categories of ProgramFramework
and Sustainability. Criteria addressing
evidence-based methodology were
added to Program Framework, Instruc-
tional Methods, Program Content,
and ProgramEvaluation. ProgramEval-
uation was also expanded to include
criteria addressing the analysis plan
and evaluation tools. The experts
thought that itwas important tospecify
that physical activity goals should be
included in all nutrition education pro-
grams in which weight is specified as a
primary outcome, but they did not
think it should be its own criterion
because it may not be appropriate for
all populations. After the meeting, in-
structions on how to use GENIE and a
complete list of definitionswere added.
All experts approved the revisedversion
ofGENIE,whichwas considered amea-
sure of face validity.

Goal 1: Develop an Optimized
Scoring Mechanism by
Comparing Reviewer Objective
and Subjective Scores: Measure
Consistency Between
Reviewers’ Objective and
Subjective Scores

Formost proposals, correlations ranged
from 0.592 to 0.839 (P between .001
and .063) between the objective score
(number of checkmarks achieved) and
the total subjective score (Table 3),
with significant P for Spearman’s rho
for all but 1 proposal. This indicates a
high level of agreement between
reviewer objective and subjective
scores. Proposal D with a correlation
of 0.148 (P ¼ .63) was an exception.
Thisproposal included an instructional
method that reviewers subjectively
rated poorly, yet objective ratings indi-
cated that the program scored higher
thanmight have been predicted. These
results indicate consistency between
objective and subjective scores onmul-
tiple levels within proposals, within
categories, and within reviewers.
Goal 2: Establish Inter-Rater
Reliability Among Reviewers:
Measure Consistency Among
Reviewers

Variation in quality assessment across
proposals can vary as a function of the
differences in the actual quality of the
proposals as well as the differences
among reviewers (eg, differences in
training, experience). For GENIE to be
useful across reviewers and setting
types,onewouldexpect theproportion
of variance explained by individual
reviewer differences to be relatively
low. Thus, a higher interclass correla-
tion coefficient (ICC) indicates that dif-
ferences in proposal quality are a result
of true quality differences, and not in-
dividual reviewer differences. There



Table 3. Scoring Consistency to Determine Equivalence Between GENIE Reviewers’ Objective and Subjective Scores (Column 1)
and Comparison of Average Reviewer Scores and Expert Consensus Rating Ranges (Column 2 vs Column 3) Used to
Determine GENIE’s Validity Across Each Proposal

Proposal Letter

Consistency Between Reviewer
Objective and Subjective Scores

Reviewer Mean
Objective Scoreb

Expert Overall Quality
Consensus Rating Rangecra P

A .691 .009 29 4–6

B .777 .002 24 2–4

C .605 .03 28 4–6

D .148 .63 30 5–7

E .643 .02 23 5–7

H .690 .009 23 3–5

J .674 .01 30 4–6

K .839 .001 23 1–3

L .592 .03 31 4–6

M .830 .001 22 2–4

O .739 .004 31 2–4

P .641 .02 27 6–8

GENIE indicates Guide for Effective Nutrition Interventions and Education.
aSpearman’s rho (nonparametric correlation). Effect sizes were categorized as r¼ .1 (small/weak), .3 (medium/ moderate), and
.5 (large/strong)26; bReviewer ratings usingGENIE on a scale of 0–35; cExperts rated proposals on a scale of 1–10 and came to a
consensus on a 3-point range.
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was agreement between reviewers
across proposals and across categories
on both subjective scores (F ¼ 7.21,
P< .001; ICC¼ 0.76 [confidence inter-
val, 0.53–0.92]) and objective scores
(F ¼ 7.88, P < .001; ICC ¼ 0.82 [confi-
dence interval, 0.63–0.94]), where ICC
¼ 1 indicates that differences among
reviewers had no effect (thus perfect
agreement among reviewers). Results
indicated that quality differences
among proposals, rather than individ-
ual reviewer differences, explained
subjective and objective differences in
quality scores.

Measures of reviewer agreement
were examined within categories (us-
ing Cronbach alpha). Table 4 shows
that for most categories, there was
acceptable (>.6) or good (>.7) agree-
ment among reviewers.27 Category 4
subjective score agreement is an
exception.

Based on the higher ICC of the
objective scores, the researchers
decided that the final tool would
only use the objective scoring system.

The ICC results (not shown) indi-
cated that differences among reviewers
accounted for a relatively low propor-
tion of differences in subjective and
objective quality assessments, but the
effect of reviewer characteristics could
not be completely ruled out. Reviewer
characteristics including highest aca-
demic degree achieved, total years of
nutrition education experience, years
of program evaluation experience,
years of outcome assessment experi-
ence, years of research methodology
experience,numberof researchprojects
as aprincipal investigator, total number
of research projects, and number of
published research articles were exam-
ined for possible influence on rating
trends (Table 1). Reviewers with more
experience with nutrition education
program content tended to score pro-
posals higher. Conversely, reviewers
with more experience with program
evaluation tended to score the pro-
posals lower.Although thiswas a strong
trend, these and all other relationships
were not statistically significant.
Goal 3: Establish Criterion
Validity by Comparing
Reviewers With Experts:
Measure Consistency Between
Reviewers and Experts

If individual reviewer quality assess-
ments are consistent with expert qual-
ity assessments, one would expect
proposals that received a low rating
from experts to have a lower mean
reviewer objective score (averaged
across all reviewers) than proposals
that received amedium rating from ex-
perts (none of the proposals received a
high consensus quality score from ex-
perts). Table 3 shows the reviewer
mean objective ratings and expert
overall quality consensus rating range
for each proposal compared using
Spearman’s rho and its associated P. A
point bi-serial correlation indicated
that there was a relationship (r ¼
.564) between expert and reviewer me-
dium and low scoring proposal groups.
A small sample may have contributed
to a lack of statistical significance.
Post hoc power analysis revealed that
if the same relationship had been
observed with 2 additional reviewers
(n ¼ 15), the relationship would have
reached statistical significance. This
suggests a strong possibility of type II
error, and thus should be interpreted
in terms of the effect size rather than
the statistical significance.
DISCUSSION

Past research has attempted to define
best practices in nutrition education.
Many review articles have chosen to



Table 4. Within-Category Agreement Between GENIE Reviewers’ Subjective and
Objective Scores Measured to Select a Single Reliable Scoring System

Category Criteria, n
Subjective
Score (a)

Objective
Score (a)

1. Program Description and
Importance

4 .67 .44

2. Program Goal 4 .82 .82

3. Program Framework 4 .74 .82

4. Program Setting, Recruitment,
and Retention Plan

2 –.017 .58

5. Instructional Methods 4 .56 .71

6. Program Content 3 .72 .64

7. Program Materials 1 .86 .81

8. Evaluation 8 .92 .95

9. Sustainability 5 .79 .81

GENIE indicates Guide for Effective Nutrition Interventions and Education.

314 Hand et al Journal of Nutrition Education and Behavior � Volume 47, Number 4, 2015
focus on a single element of nutrition
education,24 a specific population or
disease state,2,5,7,9 or a specific setting
or intervention type.6,8 The Guide
for Effective Nutrition Interventions
and Education is the first known tool
of its kind designed to assist in
developing quality programs for all
populations, settings, and situations.
Other resources available to help
nutrition education practitioners make
evidence-based programming choices
include those offered by the Centers
for Disease Control and Prevention,28

the Center for Training and Research
Translation,29 and the Guide to Com-
munity Preventative Services30; how-
ever, these are broader in scope and
less specific.

Previous research attempted to
create tools to streamline the evalua-
tion of various nutrition paradigms:
for example, the GroPromo audit
tool developed by Kerr and col-
leagues31 and a predictive breakfast
consumption questionnaire devel-
oped by Dehdari and colleagues.32

GroPromo was designed to evaluate
grocery store marketing and promo-
tional environments.31 The question-
naire developed by Dehdari and
colleagues measures Health Promo-
tion Model constructs as a predictor
of breakfast consumption. The re-
searchers were able to identify vari-
ables that could serve as predictors of
breakfast consumption.32 Like GENIE,
these tools attempt to simplify the
assessment of a complex concept
with similar evaluative and predictive
intentions; however, their scope is far
more limited.

Based on the perceived value of
GENIE, the Academy created and vali-
dated the Developing and Assessing
Nutrition Education Handouts
tool,33 an instrument for evaluating
the quality of written nutrition educa-
tion materials. Like GENIE, this tool is
intended to be used by practitioners
of all skill levels, including those
without formal nutrition training,
and can be applied to all kinds of
nutrition education handouts. It may
be valuable to use this model to
develop tools for evaluating curricula
or other specific elements of nutrition
education programs as well.

The results demonstrate good
agreement among individual re-
viewers’ assessments of various pro-
posals and that GENIE performs well
across reviewers. Greater consistency
was found when comparing objective
scores among the 13 reviewers than
was found with subjective scores.
This implies that the reviewers tended
to agree more on the presence or
absence of GENIE criteria (objective)
than on their ratings for each category
(subjective). Because of GENIE’s use as
a tool for self-evaluation, relying on
the objective presence or absence of
quality criteria rather than subjective
scores seemed most appropriate.

There are some possible explana-
tions for the non-significant differ-
ences observed in reviewers’ scoring
behavior. Reviewers with more pro-
gram development experience may be
willing to score proposals more gener-
ously because they are not only more
familiar with the challenges faced in
implementing nutrition education
programs, but also the personal impact
such programs can have. Reviewers
with more evaluation methodology
experience may have higher standards
for effective program design and
outcome assessment. This more scien-
tific approach to proposal assessment
may explain their slightly lower scores.
This pattern may also be explained
by the different number of quality
criteria within each of the 9 categories.
Categories that contain more quality
criteria carry more weight because
they have a greater influence on the to-
tal objective score. Because the evalua-
tion category contained more criteria
than any other category (8 criteria), re-
viewers who tended to score this sec-
tion lower would also tend to have
lower overall scores, and vice versa.

There was a strong relationship
between expert overall quality scores
and reviewers’ average total objective
scores, which showed that reviewers
generally agreed with the expert pan-
elists’ consensus score. Although one
cannot confidently generalize beyond
this sample, similar results would be
expectedwith a similarly trained group
of reviewers. Expert assessments were
considered to be the reference stan-
dard scores for each proposal, so
reviewer agreement with these scores
indicates a high level of criterion valid-
ity. Because a single expert consensus
score for general quality was compared
with total objective scores for each pro-
posal, the results reaffirm that the
quality criteria built into GENIE reflect
the measures used less formally by the
experts to develop their general quality
ratings. In addition, approval by the
experts of the final tool makes the
case for its face and content validity.
This establishes GENIE as a valuable
tool for nutrition education program
planners as well as those assessing
nutrition education proposals. Because
effectiveness must be measured longi-
tudinally, and proposals do not allow
these results to be captured, an attempt
was made to determine the relation-
ship between GENIE score and inter-
vention outcomes by scoring close to
100 published nutrition education
programs.34

The project to developGENIE began
without the intention of publishing
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the tool or conducting research. There-
fore, GENIE was developed without a
systematic literature search plan.
Although the tool was thoroughly
reviewed by the expert panel, the lack
of a systemic literature review is a short-
coming. A limitation of this study is
also that the proposals and expert pan-
elists used in the validity and reliability
testing of GENIE were selected by proj-
ect staff. Although efforts were taken to
select a variety of nutrition education
proposals and a range of experienced
nutrition education program adminis-
trators, planners, and practitioners,
GENIE’s final content may have been
influenced by the people andproposals
selected to evaluate the tool. Another
limitation of this study is that all
reviewers were RDNs. In addition to
RDNs, GENIE may be used by program
developers and funders who do not
have nutrition training, but the re-
searchers did not test inter-rater reli-
ability in this group. Registered
Dietitian Nutritionists may possess a
collection of characteristics that make
themdifferent fromotherGENIEusers,
although no single reviewer character-
istic was found to have a significant
impact on scoring. In addition, all
reviewers underwent a daylong in-
person training and completed calibra-
tion exercises. The authors have
attempted to replicate the training ele-
ments on theWeb site by including ex-
planations of each category as well as
calibration proposals.

Although efforts were made to eval-
uate a variety of nutrition education
program proposals, it was not possible
to evaluate every possible program
type using GENIE, owing to the level
of diversity in nutrition education.
IMPLICATIONS FOR
RESEARCH AND
PRACTICE

To the authors' knowledge, GENIE is
thefirst instrument of its kinddesigned
to translate current research recom-
mendations into a tool for developing
and guiding funding for quality nutri-
tion education programs. The Guide
includes criteria and categories that ex-
perts and the literature agree are most
likely to lead to positive outcomes. It
was a reliable and valid tool for assess-
ing a wide variety of nutrition educa-
tion proposals within this study.
Proposals chosen for assessment by
the reviewers and experts included a
variety of program types, target audi-
ences, and formats. These proposals
could all be evaluated using GENIE
without compromising inter-rater reli-
ability or validity. This demonstrates
that GENIE is a robust instrument
applicable across an assortment of
nutrition education programs. Future
studies may seek to replicate these re-
sults with non-RDN reviewers and a
larger sample of nutrition education
proposals to confirm these findings.

Overall results support GENIE’s abil-
ity toassistnutritioneducationprogram
planners within all nutrition education
practice areas in developing quality pro-
grams with the potential for effective-
ness. For grant writers without direct
experience with nutrition education,
GENIE can serve as a guide for program
development. Similarly, funders look-
ing to compare and evaluate nutrition
education programs can rely on GENIE
to assess the quality of various proposals
with ease and efficiency.
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