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Abstract: As health disparities among Native Americans persist, promoting better health outcomes is
of paramount concern among Indigenous populations. A variety of programs exist that try to alleviate
problems resulting in higher rates of diet-related chronic diseases and premature death. For this study,
we collaborated with an Indigenous-led nonprofit that implemented a series of nutrition education
courses designed to empower community members to make healthier food choices. The theoretically
based curriculum, which provided learners with information in the form of sensory-based modules,
e.g., food preparation, food handling, cultural awareness, and practical cooking skills, was introduced
in various communities in the Great Plains and Southwest. The nutrition education programs were
modeled after a canonical educational learning model, Bloom’s Taxonomy, designed to provide
participants with information and resources necessary to make healthier food choices across three
cognitive domains (i.e., tiers). We used a mixed-methods approach, coupling Principal Components
Analysis with a qualitative SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis, to assess
each program’s capacity to enhance learning retention, i.e., to assess the salience of information
provided and the extent to which each program was more or less successful in participants’ learning.
We found that course content and instruction are strongly correlated with program satisfaction.
In addition, from the qualitative analysis, we found that as each successive module of the program
challenged higher cognitive domains, participants were more likely to indicate satisfaction in the
course material as well as state a desired change in their behavior, which we attribute to participants’
ability to synthesize and evaluate information. Aspects of this programming framework have the
potential to be adapted to and integrated into other Native communities striving for the successful
adoption of healthier diets.

Keywords: Bloom’s Taxonomy; Native American; nutrition education; Principal Component Analysis;
SWOT; mixed-methods; food sovereignty; sustainability

1. Introduction

Native Americans are disproportionately affected by many diet-related chronic health problems,
including diabetes and obesity [1]. According to the Centers for Disease Control (CDC), Native American
adults have the highest rates of diabetes compared to any other race or ethnicity [2]. Many factors
may contribute to worsening health conditions. The CDC explains that social determinants of health,
including access to and availability of food options, are major predictors of health outcomes [3].
The inability to achieve optimal health within and beyond Native communities has been largely
attributed to insufficient access to places that sell healthy, affordable foods, and this is particularly
burdensome to low-income communities. Coupled with high rates of poverty and unemployment
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prevalent in reservation communities, these populations may be at an increased risk of food insecurity,
where households are unable to acquire enough food for their families to lead an “active, healthy life” [4].
Limited research exists that examines the levels of food insecurity among Native Americans, yet at least
one study finds that food insecurity is higher among Native Americans compared to non-Natives [5].

Before settler contact, Native Americans, especially in desert cultures, relied on a balance of
animal- and plant-based foods sourced from hunting and gathering to meet their dietary needs.
Arid plants were high in fiber and contained hypoglycemic compounds that, combined with regular
physical activity, resulted in higher metabolic efficiency and limited insulin secretion for most Native
Americans [6]. Following the displacement of Native people from their lands and relocation to
geographically isolated reservations, the US government established food annuities, and today the
Food Distribution Program on Indian Reservations (FDPIR) has become an essential component of
household food security [7,8]. However, these boxes have been found to be nutritionally inferior
and not culturally appropriate [9], as they exclude traditional foods that their ancestors had before
settlers arrived in America. Instead, the composition of foods is calorie-dense and high in fats and
sugars. Some claim that, over time, the exposure to commodity foods has not only contributed to the
deterioration of the knowledge of the traditional Native American diet, but has also coincided with
increased rates of degenerative diseases that were historically low among Indigenous populations [10].

Tribal communities have taken steps to address mounting health concerns with an emphasis
on cultural suitability through the development of health and wellness programs. For example,
the Stanford Chronic Disease Self-Management Program was intended to address diabetes within
urban Native communities in Santa Clara Valley, California [11]. The program had the highest retention
rate of any class offered at the Indian Health Center, in addition to increasing fitness center usage by
34% [11]. Another wellness program in Alaska took these efforts further by using a community-based
approach to incorporate Yup’ik values into the curriculum [12]. Along these lines, there is an ongoing
desire for nutrition education that teaches basic cooking skills and incorporates culturally sensitive
elements into food preparation as a means to drive improvements in food choices [13]. To our
knowledge, no study has specifically examined Indigenous-based nutrition education programs.

For this study, we collaborated with an Indigenous-led nonprofit and examined a series of nutrition
education programs designed to empower community members to make healthier food choices and
to develop a deeper awareness of their communities’ cultures and traditions. We were interested in
evaluating whether a theoretically sound educational framework, namely Bloom’s Taxonomy [14],
when applied to an Indigenous nutrition education programming, would be perceived positively
by participants. Thus, the aim of this study was to explore the use of Bloom’s Taxonomy as a
framework underpinning Indigenous nutrition education programs and to identify key outcomes
from participation in such programs. We found that designing a curriculum with objectives
characterized according to Bloom’s Taxonomy appeared to improve overall participant satisfaction and
retention of information—two outcomes that are linked with behavioral change and improved health
outcomes [15–17]. Of the programs we examined in this study, a “train-the-trainer” (T3) program had
the most favorable results as determined by participants’ program sentiments. This also supports the
rationale for using Bloom’s Taxonomy as a framework for designing program curricula, since a T3
program utilized learning objectives from all tiers which build higher-order thinking skills and the
development of self-efficacy.

2. Application of Bloom’s Taxonomy to Nutrition Education Programs

Although many barriers and accompanying interventions exist that contribute to achieving
optimal health, in this study, we focused on barriers experienced at the individual level, such as lack
of knowledge, weak motivation, and misperceptions about what constitutes a nutritionally sound,
ancestral diet. Furthermore, we considered providing information as the primary mechanism to
overcome individual-level barriers and incite changes in individuals’ behavior.
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To facilitate the discussion, we bring the reader’s attention to the theory of change framework,
summarized in Figure 1. When barriers to accessing healthy foods are attributed to lack of
knowledge, providing information is one intervention that can allow for improved food choices [18].
This relationship is represented in the top panel of Figure 1. Information as an intervention tool is
empowering, because it preserves a participant’s ability to make a choice after receiving the information
from that intervention, whereas other interventions may inadvertently result in participants becoming
dependent on the program in the long term. Examples of this can be seen in food bank utilization rates
or long-term use of other temporary assistance programs [19,20]. Information-based programs can also
be more cost-effective compared to other types of programs [21,22]. One study found that an increase
in health literacy contributed to an increase in diabetes knowledge and self-management behavior,
in which participants were more likely to self-monitor and adjust their behavior to manage their
symptoms [23]. Although studies have found success in using information as a strategy to overcome
barriers that inhibit improved food choices, information alone is more often ineffective when used as
an intervention tool. The ineffectiveness of information-based campaigns on overall behavioral change
has been shown in studies on substance abuse prevention interventions, where attitudes on substance
abuse became more negative, but abusing behavior either did not change or increased [24]. In a
study examining the most commonly consumed foods among Native American women in Oklahoma,
Taylor et al. [25] found that providing information on fat content had little effect on the consumption
of fried potatoes and fried chicken, which was slightly correlated with an increase in consumption
of these foods. The perception that food was healthier (lower in fat or sugar) did not influence
consumption behavior. Another example is seen in the usage of nutrition labels on packaged foods,
where about two-thirds of college students and young adults utilize the information “sometimes,”
“rarely,” or “never” [26]. Providing information can also lead to a perception of more options to
choose from, which can be overwhelming and discourage consumers from making the desired choice
due to trade-offs from equally but uniquely beneficial options [27]. From these studies, we gather that
information alone as an intervention mechanism, while providing short-term relief, is constrained to
addressing symptoms of underlying problems, and thus behavior change cannot be reliably achieved.
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The literature examining the effectiveness of information-based programs as strategies to improve
food choices generally fails to consider the extent to which participants are actively engaging with
the material and utilizing higher-order thinking. The increased retention of information that leads to
actual behavioral change is primarily through self-efficacy. Self-efficacy, or an individual’s perception
of their capability to perform certain actions, has been linked to self-regulated behavioral change
in the domains of physical exercise, nutrition and weight control, and addictive behaviors [28].
Programs that include self-efficacy as a primary goal may be more likely to have success in changing
individual behavior [15]. There is also research that suggests that utilizing higher-order thinking
skills is linked to self-efficacy [16,17]. As opposed to simple memorization and understanding of
basic facts, higher-order thinking, i.e., the ability to analyze and apply information, has been linked
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to retention of learned information and a more positive educational experience [29]. Therefore, for
programs attempting to change behavior through informational learning, curriculum design as a
tool to foster higher-order thinking skills is a central link between information and behavior change.
Together, these intermediary connections represent the importance of curriculum development in
information utilization, an assumption that is often missing from many information-based interventions.
This relationship is presented in the bottom panel of Figure 1.

The theory of change framework described here contributes to the development of sustainable
nutrition education programs in that it can optimize the intended impact on participants by influencing
the extent to which participants retain, integrate, and apply concepts, while simultaneously making
better use of available resources. We posit that developing a nutrition education program using
Bloom’s Taxonomy provides a framework for coordinators to ensure that program goals are met with a
higher likelihood of adoption. The result is that information is better dispersed to participants, who can
use program resources to generate the knowledge and skills they need to change their behavior.

Bloom’s Taxonomy is a canonical educational model that is used during curriculum design to
scaffold learning outcomes and is the learning framework we applied in this study. It has been used
primarily in curriculum development and analysis in school settings but has applications in a variety
of settings [30–32]. In this study, we used a condensed model of Bloom’s Taxonomy, which categorizes
cognitive domains into three tiers (see Figure 2).
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Tier One, the least complex level, correlates to the cognitive domains of knowledge and
comprehension, where the main focus is on learning new terms and subject matter in addition
to understanding these ideas in different contexts [14]. Tier One corresponds to initial exposure
to program topics and concepts, where the learning objective for participants would be to learn
something new and not necessarily return home having learned a new skill. Tier Two represents the
cognitive domains of application and analysis and builds upon Tier One by requiring participants to
take the existing subject matter and apply it to current and real-world situations, as well as identify
implications that might arise when a new action or variable is introduced [14]. Tier Two incorporates
an interdisciplinary approach by connecting program topics to different industries, settings, and places
in time, where subject matter takes on a new meaning with a changing environment. Tier Three,
the most complex level, encompasses the cognitive domains of synthesis and evaluation and represents
the pinnacle of educational acumen, where participants take all previously attained knowledge and
apply it in a way that demonstrates mastery of the material and an ability to build off of it in a
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meaningful way [14]. In a program that aims to change the behavior of participants, being able to
synthesize and evaluate new information creates self-sufficiency that truly validates whether the
program has the capacity to make a significant impact on learning outcomes.

Multiple clinical education studies to develop assessments based on Bloom’s Taxonomy
have shown that learning at the comprehension level, or “remember and understand” tier of
Bloom’s Taxonomy framework in Figure 2, is a predictor of how students will perform at higher
cognitive levels. These studies have shown that students were much more likely to answer knowledge
and comprehension questions correctly compared to analysis and application questions depending on
their performance [33–35]. These results indicate that the cumulative nature of learning has a generally
positive effect on information retention. The extent to which program curriculum development
influences the retention of information in participants outside of academic settings has not been
thoroughly investigated. The cases in which Bloom’s Taxonomy has been used most similarly to that of
this study are in improving evaluation in extension services [36] and in measuring the impact of garden
programs in schools [37]. In both cases, the outcomes of interest are more hands-on in nature and focus
on information that is tied to the development of specific skills, such as improving crop yields.

3. Material and Methods

3.1. Nutrition Education Programs

As previously mentioned, we focused on three distinct Native-serving programs, whose curricula
were designed by the Indigenous-led nonprofit Partnership with Native Americans (PWNA) [38].
PWNA programs provide relief and resources for a variety of quality-of-life issues for Native Americans,
such as K–12 education, access to healthy food and clean water, emergency services for rural and remote
tribal communities, and long-term capacity building. PWNA programs provide the ideal portfolio of
nutrition education offerings to apply the Bloom’s Taxonomy framework, as each of the three programs
used to engage participants and convey program concepts access the distinct cognitive domains and
learning strategies. We examined these three programs, each of which provides information in ways
that correspond to different tiers of Bloom’s Taxonomy.

Bloom’s Taxonomy was used in the context of this study because PWNA’s programs aim to use
information as a mechanism for behavioral change in a small classroom setting, even though the
classroom is not based in academia. Because the programs deal with different levels of cognitive
engagement, Bloom’s Taxonomy is suitable as a tool to examine the curriculum of each program.
The overall goal is that, by using Bloom’s Taxonomy to design curriculum that engages participants in
higher-order levels of thinking, the likelihood of behavioral change will be much higher [16,17,28].
Just as Bloom’s Taxonomy was developed to categorize educational goals, the nutrition education
programs offered through PWNA work in a similar manner. Each of the programs offers a distinct
curriculum and, just as in developing a teaching module, each focuses on defining a clear set of
objectives for the learner (in this case, the participant). To correlate the condensed Bloom’s Taxonomy
model (Figure 2) with its application to the Indigenous nutrition education programs reviewed in
this study, we have summarized the learning objectives of each program and their corresponding tiers
in Table 1.
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Table 1. Partnership with Native Americans (PWNA)’s Program Objectives Organized by
Cognitive Domain.

PWNA Program Objectives

Program/Tier Tier 1 Tier 2 Tier 3

Remember Understand Apply Analyze Evaluate Create

Native Youth Food
Sovereignty Summit (NYFSS)

NYFSS1 NYFSS5 NYFSS9
NYFSS2 NYFSS6
NYFSS3 NYFSS7
NYFSS4 NYFSS8

STRIVE Forum

STR1 STR2 STR3 STR4 STR5
STR6

Train-the-Trainer (T3)
Cooking and Food

Preparation Classes

TTT1 TTT3 TTT5 TTT7 TTT9 TTT11
TTT2 TTT4 TTT6 TTT8 TTT10 TTT12

TTT13
TTT14
TTT15
TTT16

OBJECTIVE KEY

NYFSS1. Define food sovereignty. TTT1. Recall the traditional stories
associated with food.

NYFSS2. List examples of traditional foods. TTT2. Describe the nutritional and life
benefits of a healthier diet.

NYFSS3. Recall the traditional stories
associated with food. TTT3. Explain the basics of mirepoix and

homemade stock.

NYFSS4. Describe the nutritional and life
benefits of a healthier diet. TTT4. Identify common medicinal herbs

and explain how they are used.

NYFSS5. Explain the significance of serving
sizes and meal portions. TTT5. Practice personal hygiene, knife

skills, and kitchen safety.

NYFSS6. Identify sources of hidden sugar
in food. TTT6.

Demonstrate cutting techniques
for meats such as chicken, turkey,

and buffalo.

NYFSS7. Compare and contrast traditional
and modern foods. TTT7. Integrate traditional ingredients

into recipes.

NYFSS8. Identify common medicinal herbs
and explain how they are used. TTT8. Deconstruct recipe into their

component ingredients.

NYFSS9. Sketch Native communities of the
present and future. TTT9. Experiment with new foods.

STR1.
Network with industry

professionals and
community leaders.

TTT10.
Recommend healthy and

traditional recipe or ingredient
alternatives.

STR2. Identify barriers and opportunities
to achieving food sovereignty. TTT11.

Develop sustainable nutrition
initiatives in indigenous

communities.

STR3.
Demonstrate what progress is

being made toward solving
indigenous food issues.

TTT12. Coordinate a community
meal event.

STR4.

Connect key stakeholders (local
growers, farmers, and distributors)

and opportunities for
continued growth.

TTT13. Reconstruct traditional food
and culture.

STR5. Facilitate meaningful conversation
on indigenous issues. TTT14. Preserve local produce by canning,

pickling, and/or dehydration.

STR6. Collaborate on new events and
programs in Native communities. TTT15. Create balms and salves from

native plants.

TTT16. Prepare meals using healthy and
fresh ingredients.

3.1.1. Tier One: Remember and Understand

The Native Youth Food Sovereignty Summit (NYFSS) served to expose youth to food sovereignty
concepts and information about healthy food. The three-day event in Rapid City, South Dakota,
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taught youth how to read nutrition labels, determine appropriate serving sizes, and forage for common
traditional herbs, as well as understand the meaning of traditional stories as they relate to nutrition
and food sovereignty. This program is considered the first tier because it is the initial delivery of the
information without any requirement of the youth to apply their new knowledge. Some activity-based
learning was programmed to keep the attention of the youth and help them learn new concepts more
than it was to ensure that they learned new skills. A total of 21 youth participated in this event,
with representation from five tribes in South Dakota (Cheyenne River, Rosebud, Oglala, Eagle Butte,
and Wounded Knee).

3.1.2. Tier Two: Apply and Analyze

The STRIVE (Seek-Teach-Reclaim-Indigenous-Venture-Endure) forum event brought together
community and industry leaders to discuss success, challenges, and opportunities relating to Indigenous
food security and food sovereignty. Over two days, representatives from tribal communities and the
Arizona Department of Agriculture were invited to speak about funding and networking resources,
traditional foods and recipes, and emerging policies impacting Indigenous health in the Southwest.
The STRIVE forum is considered a second-tier event, because it provides context to existing knowledge
that participants have, provides them with information about how they can enhance what they
already know, and presents opportunities for further engagement. Many participants have experience
in related fields, so the STRIVE forum aims to provide structured information on relevant current events
and teaches them new concepts that lead to improvements in nutritional and food-related outcomes
within their communities. A total of 45 community representatives were present, with representation
from 15 tribes.

3.1.3. Tier Three: Create and Evaluate

PWNA’s T3 program recruited community leaders from over 10 tribes on reservations across
five states (Arizona, Colorado, Montana, South Dakota, Utah) to learn how to prepare and cook
healthy foods, with an emphasis on traditional foods and cooking methods. The T3 program duration
is one to three days, with multiple sessions held in different tribal communities. After program
completion, T3 graduates are expected to demonstrate their mastery of cooking skills by preparing
and serving a community meal, in addition to teaching a new wave of community members the
cooking skills in their respective professions or within their families. In 2018, T3 graduates fed 936
tribal members during these community meals. The T3 program is a third-tier program, because it
requires participants to learn nutritional information, practice cooking skills, and demonstrate their
proficiency in those skills by serving a community meal. It is anticipated that the higher the cognitive
demands, the more effective the information will be in educating participants and influencing a change
of behavior, thus contributing to improvements in health outcomes.

3.2. Participants

Participants in PWNA’s programs are Native American and primarily living on reservations
within the organization’s service area, which consists of nine states in the Midwest and Southwest
United States. With few exceptions, participants opt in voluntarily and are not selected using any
specific criteria. Youth participating in the NYFSS were recruited in groups by community members
with whom they had a mutual connection, but eligibility to the program was open to all Native youth,
and program advertising was widespread. For the STRIVE forum, community and industry leaders
from PWNA’s professional network were contacted to participate. T3 program participants have
varied roles in the community and are either the main food purchaser and preparer for their family or
work in foodservice, such as a school or senior center cafeteria, bar, or restaurant.
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3.3. Measures

It is difficult to measure direct indicators of learning that will result in behavioral change, so
another learning factor that is relevant to this study is participant satisfaction. In online settings, student
satisfaction had a significant influence on retention, perceived usefulness of the course, and course
interaction [39,40]. In employment-related training, program satisfaction was linked to perceived
learning and learning transfer of the material to the workplace [41]. Another study examining learning
in university courses also found that student satisfaction factors were closely associated with perceived
learning [42]. In this study, participant satisfaction with program content was used as a proxy for
learning retention due to their close association and the volume of satisfaction data collected during the
programs. Satisfaction measurements were readily available compared to more in-depth, long-term
investigations on participant learning. Because of the evidence of satisfaction and positive behavioral
changes, in our study, we relied on data collected from post-event evaluation questionnaires that
measure participant satisfaction, the outcome variable in our empirical analysis, and three separate
indices determined by program design parameters that we use as predictors of program satisfaction.

3.4. Data

For each program, five forms of primary data were collected. These are categorized as
follows: (1) pre-event surveys, (2) post-event surveys, (3) post-event evaluation questionnaires,
(4) a follow-up survey, and (5) detailed field notes recorded from direct observation. Each form of data
collected is summarized by program type in Table 2.

Table 2. Summary of Data Collected, by Program Type.

Included in Analysis

Program Data Collected Principal Component
Analysis

Regression
Analysis

SWOT
(Strengths, Weaknesses,
Opportunities, Threats)

Native Youth Food
Sovereignty Summit

(NYFSS)

(1) Pre-event survey
(2) Post-event survey +

(5) Field notes
No No Yes

STRIVE Forum (3) Post-event evaluation
questionnaire Yes Yes Yes

Train-the-Trainer (T3)
Cooking and Food
Preparation Classes

(3) Post-event evaluation
questionnaire

(4) Follow-up survey
Yes Yes Yes

+ NYFSS post-event survey asks different questions and therefore is not included in the principal component analysis.

At the NYFSS, both pre-event and post-event surveys (N = 18; N = 21) were collected from youth
participants, as well as field notes. A consent form was signed by a parent or legal guardian indicating
their permission that their child could take part in the surveys. In addition, youth were informed about
the purpose of the survey and an assent form was signed by the youth before participating in both
the pre- and post-event surveys. The NYFSS surveys were developed with influence from the food
sovereignty assessment tool used by the First Nations Development Institute [43] to measure the youths’
understanding of traditional and ancestral foods, as well as their understanding of food sovereignty.

Post-event evaluation questionnaires were administered by PWNA and given to participants at
the STRIVE forum and T3 programs. The purpose of the questionnaires was to measure participant
satisfaction with the program and solicit feedback on program components. The post-event evaluation
questionnaire for the STRIVE forum consisted of twelve questions: eight questions measured
on a five-point Likert scale and four open-ended questions. The Likert-scale questions asked
participants to indicate their level of agreement regarding program content (two questions), instruction
(three questions), adequacy of the facilities (two questions), and satisfaction (one question). For the
T3 program, the questionnaire consisted of fourteen questions: twelve questions were nearly identical
to the STRIVE post-evaluation questionnaire, but also contained two additional questions on training
objectives and materials provided. In addition, a follow-up survey was sent out some time after the T3
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program completion, asking five additional questions to determine if graduates utilized the skills they
had learned.

In total, 395 individuals participated in either STRIVE or T3 during the period of August 2018 to
October 2019. The characteristics of the study sample are presented in Table 3.

Table 3. List and Response Rate of Program Participants, by Location and Program Type.

Location Program
Type

Total Number
of Participants

Female
Participants

Male
Participants

Number of
Evaluations

Individual
Evaluation Forms
Available (Y/N)

Response
Rate

A STRIVE 45 31 14 26 Y 58%
B T3 10 6 4 10 Y 100%
C T3 9 8 1 9 Y 100%
D T3 9 N/A N/A N/A N N/A
E T3 12 7 5 12 Y 100%
F T3 15 11 4 6 N 40%
G T3 13 9 4 9 Y 69%
H T3 15 13 2 11 Y 73%
I T3 15 N/A N/A N/A N N/A
J T3 16 11 3 12 N 75%
K T3 21 15 6 16 N 76%
L T3 32 23 9 26 N 81%
M T3 12 8 4 8 Y 67%
N T3 8 7 1 1 N 13%
O T3 9 6 3 9 N 100%
P T3 9 7 2 9 N 100%
Q T3 13 10 3 8 N 62%
R T3 21 17 4 18 N 86%
Z T3 10 7 3 9 N 90%
T T3 9 2 7 9 N 100%
U T3 20 11 9 18 Y 90%
V T3 18 15 3 15 N 83%
W T3 18 17 1 13 N 72%
X T3 11 N/A N/A N/A N N/A
Y T3 13 N/A N/A N/A N N/A
Z T3 12 N/A N/A N/A N N/A

Total 395 241 92 254 26%

T3 = Train-the-Trainer; Of the 26 sites, 8 sites had completed and collected individual evaluation forms. Note: Some
information was not collected and this is represented by “N/A”.

The majority of the participants were female (72.4%). It was not mandatory for participants to fill
out the questionnaire, so the number of completed questionnaires varies across program locations.
From those who participated, 254 post-event evaluation questionnaires were collected (N = 26
for STRIVE, N = 228 for T3). However, only eight of the 26 sites reported individual-level data.
The eight sites with an individual-level questionnaire are locations A, B, C, E, G, H, M, and U in Table 3;
however, sites A, F, and L used different post-event evaluation questionnaires, so we excluded these
sites from our analysis. In addition, three of the T3 sites did not use the same post-event evaluation
questionnaire, so we excluded the individual results from these sites, leaving 76 usable post-event
evaluation questionnaires.

The questions in the evaluation asked respondents to characterize their experience based on
how much they agree or disagree with the statements on the questionnaire measured according to a
five-point Likert scale, with 1 being the least favorable and 5 being the most favorable (1 = Strongly
Disagree; 2 = Disagree; 3 = Neither Agree nor Disagree; 4 = Agree; 5 = Strongly Agree). In general,
the questions fall into one of three question types: content, instruction, and adequacy of resources,
which are summarized in Table 4. Each question is turned into a variable that corresponds to the
three question-types. Content1 corresponds to the question “The topics covered were relevant”;
Content2 corresponds to the question “The content of the sessions was organized and easy to follow.”
Instruction1 refers to the question “Participation and interaction were encouraged”; Instruction2
refers to the question “The presenters were very knowledgeable”; and Instruction3 refers to “The
presenters were well prepared.” The final subgroup of questions on adequacy of resources generates
two variables: Resources1 corresponding to the question “The time allotted for the event was sufficient”;
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and Resources2 “The meeting room and facilities were adequate and comfortable.” Mean scores for
the content, instruction, and adequacy of resources questions were generally high, ranging from 4.54
(Resources1) to 4.78 (Instruction2).

Table 4. Summary of Evaluation Questionnaire Responses.

Variable Factor
Classification

Please Rate How Much You Agree
or Disagree with the Following

Statement . . .

Number of
Responses

Mean
Score

Standard
Deviation Min Max

Content1 Content The topics covered were relevant. 76 4.75 0.436 4 5

Content2 Content The content of the sessions was
organized and easy to follow. 76 4.59 0.677 2 5

Instruction1 Instruction Participation and interaction were
encouraged. 76 4.71 0.537 2 5

Instruction2 Instruction The presenters were very
knowledgeable. 76 4.78 0.506 3 5

Instruction3 Instruction The presenters were well prepared. 75 4.72 0.481 3 5

Resources1 Adequacy of
Resources

The time allotted for the event was
sufficient. 76 4.54 0.720 2 5

Resources2 Adequacy of
Resources

The meeting room and facilities were
adequate and comfortable. 76 4.67 0.681 2 5

Satisfaction My overall rating for this class is 75 4.95 0.280 3 5

Program satisfaction (Satisfaction) was also measured on a five-point Likert scale, with 1 being the
least satisfied and 5 being the most satisfied (1 = Very Poor; 2 = Poor; 3 = Fair; 4 = Good; 5 = Excellent).
Because the survey was a paper survey, there was no way to force a response for each question; therefore,
we dropped one observation due to missing information for Satisfaction. Based on the responses to
the evaluation questionnaires, participants were generally very satisfied with the programs, with an
average score of 4.95 out of 5 (N = 75; s.d. = 0.280; min = 3; max = 5).

3.5. Strategy of Data Analysis

As organizations like PWNA continue to make investments in educational programs to enhance
nutritional awareness, we seek to understand the relationship between program design components
and learning retention. As noted above, it is difficult to measure direct indicators of learning,
so instead we focused on another learning factor that is relevant to this study—participant satisfaction.
In other words, if the curriculum for nutrition education programs renders higher levels of satisfaction,
then we would interpret this relationship as demonstrable evidence that such a design may lead to
mastery in the course learning objectives. Subsequently, we seek to elicit insights from the qualitative
data on ways in which to improve curriculum design and address other factors that may limit
programmatic success.

In this mixed-methods study, two forms of analysis were conducted. First, we examined
relevant program parameters (i.e., content, instruction, and adequacy of resources) to rank their
relative significance and to describe the interrelation of patterns using a data reduction technique,
specifically, Principal Component Analysis (PCA). Principal component scores were then used as
independent variables in a multivariate linear regression analysis to measure statistical correlations
with satisfaction outcomes.

We coupled the quantitative approach with a qualitative study using SWOT (Strengths, Weaknesses,
Opportunities, Threats) analysis, described in detail below. We applied the SWOT procedure to assess
the program’s capacity to enhance learning retention, i.e., to assess the salience of information provided
and the extent to which each program was more or less successful in participants’ learning. Using a
SWOT analysis provides deep insights concerning the programs’ design, modeled after Bloom’s
Taxonomy, in demonstrating favorable results in reaching learning objectives. Success was deduced by
how participants’ responses in the open-ended questions of the post-event evaluation questionnaires
correspond to the programs’ objectives and the extent to which learning modules engage participants
at successively higher cognitive domains.
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3.5.1. Principal Component Analysis

The purpose of this analysis was to use principal component scores derived from the principal
component analysis in a multivariate linear regression model to assess which program design elements
are more likely to indicate greater levels of program satisfaction. Using this two-step process
offers several advantages. First, the design of the evaluation questionnaire has multiple questions
where the answers are likely to be highly correlated. PCA reduces a large number of variables
into a smaller set of linear combinations (i.e., components) which are then used as covariates in a
regression analysis [44,45]. This eliminates issues of collinearity in our estimation procedure. Second,
many studies use PCA in program evaluation for data reduction purposes. Using PCA, we can extract
the features within the set of evaluation questions to determine which factor(s) most likely yield
higher satisfaction scores. These results are important in calibrating course learning objectives for
ongoing program evaluation. Finally, in using PCA, we can demonstrate the interrelation that exists
between the different dimensions of curriculum design to determine the presence of latent patterns in
students’ responses [38]. These patterns can be detected if more than one component is statistically
and significantly correlated to program satisfaction.

Due to data collection limitations, the PCA in the subsequent section focuses primarily on the
STRIVE and T3 programs. The NYFSS post-event evaluation survey was substantively different from
the post-event evaluation questionnaires for STRIVE and T3, thereby restricting comparisons. Data from
the STRIVE and T3 programs were collected using uniform post-event evaluation questionnaires,
which were not collected from NYFSS participants. Statistical analyses were conducted in Stata/MP
v. 15.1.

3.5.2. SWOT Analysis

To complement the PCA, insights from participant evaluation instruments were developed into
an aggregate SWOT analysis. The methodology for constructing the SWOT analysis was taken from
“Strategy: Create and Implement the Best Strategy for Your Business,” published by the Harvard
Business Review [46]. Though SWOT analyses are primarily used for strategizing business and
organizational decision-making, the tool has been adapted to consider the strengths, weaknesses,
opportunities, and threats of PWNA’s programs as they relate to program implementation and
participant satisfaction. Internal strengths (S) are aspects of program implementation that went well,
as indicated by participant evaluation surveys and alignment with program objectives. Internal barriers
(W) are obstacles that prevented program implementation from running smoothly or affected participant
satisfaction. External opportunities (O) provide insight into new areas of growth through connections
with community partners and community members. External barriers (T) are obstacles out of control
of PWNA staff that may threaten program attendance, participant engagement, and achievement
of program outcomes. In the analysis that follows, we overlay this framework and provide specific
insights into the programmatic design that would yield continued sustainable success.

Survey data collected at the NYFSS along with the open-ended responses to the post-event
evaluation questionnaires from the STRIVE forum and T3, and the follow-up questionnaires from the
T3, were used in the SWOT analysis.

4. Results

4.1. Results from the Principal Component Analysis

First, we present correlation coefficients between the responses variables in the post-event
evaluation questionnaire in Table 5. As expected, the majority of responses are correlated with each
other at a significance level of 99%. The evidence of correlation across variables linked with program
design motivates our choice of factor analysis using PCA. Using PCA allows us to reduce the number
of variables concerning program design into a linear combination of the data to better explain program
satisfaction and demonstrate the relationships between the various programmatic dimensions (e.g.,
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content, instruction, and adequacy of resources). In addition, each variable can be ranked according to
their relative significance within each program-design element (content, instruction, and adequacy
of resources).

Table 5. Pairwise Correlation Table between Evaluation Questions.

Content1 Content2 Instruction1 Instruction2 Instruction3 Resources1 Resources2

Content1 1.0000
Content2 0.5085 * 1.0000

Instruction1 0.4841 * 0.4412 * 1.0000
Instruction2 0.5290 * 0.5088 * 0.4455 * 1.0000
Instruction3 0.4928 * 0.6746 * 0.5123 * 0.7313 * 1.0000

Resources1 0.3080 * 0.5397 * 0.3403 * 0.4089 * 0.5519 * 1.0000
Resources2 0.0786 0.4861 * 0.2466 0.1706 0.3284 * 0.4484 * 1.0000

* indicates significance at the 99% confidence level.

The number of components from the application of the PCA to the 76 participant observations
is selected based on Kaiser’s [47] criterion of retaining those whose eigenvalues are greater than
one [45,48]. As an additional check, we examined the results from the scree test offered by Cattell [49],
which depicts the eigenvalues relative to their magnitude. Results from this additional test confirm
that the number of components falling before the inflection point is equal to one.

We ran two separate models: (1) Pooled questions model and (2) Partitioned (by question type)
model. We performed principal component factor analysis using the responses from the individual
questionnaires from both the STRIVE forum and the T3 program (N = 76), as well as by separating
responses between the STRIVE forum (N = 26) and the T3 program (N = 50). We performed a
varimax rotation for each of the analyses, which reduces some of the factor loadings to zero to facilitate
interpretation. The results of Model 1, shown in Table 6, indicate that the first component accounts for
52.9% of the total variance, and the second component accounts for 15.7% of the total variance. The first
and second components are a combination of the different variables derived from the questionnaire,
i.e., the factor loadings for each principal component are the combination of the different variables with
relatively similar weighting. In Model 1, we find that Content1 (“The topics covered were relevant.”)
has the highest loading for Factor1, while Resources2 (“The meeting room and facilities were adequate
and comfortable.”) has the highest loading for Factor2. We find similar results when we partition the
sample by program type (STRIVE and T3).

Table 6. Results from Principal Component Analyses, Model (1).

Model (1): Pooled questions, All Respondents

Factor Eigenvalue Difference Proportion Cumulative

Factor1 3.7037 2.5941 0.5291 0.5291
Factor2 1.1096 0.4705 0.1585 0.6876

Factor3 0.6392 0.1234 0.0913 0.7789
Factor4 0.5157 0.0319 0.0737 0.8526
Factor5 0.4839 0.1420 0.0691 0.9217
Factor6 0.3419 0.1358 0.0488 0.9706
Factor7 0.2061 0.0294 1.0000

N. Observations 76



Sustainability 2020, 12, 7077 13 of 23

Table 6. Cont.

Model (1): Pooled questions, STRIVE only

Factor Eigenvalue Difference Proportion Cumulative

Factor1 3.9563 2.8444 0.5652 0.5652
Factor2 1.1120 0.3333 0.1589 0.7240

Factor3 0.7787 0.3153 0.1112 0.8353
Factor4 0.4633 0.0351 0.0662 0.9015
Factor5 0.4283 0.2334 0.0612 0.9627
Factor6 0.1949 0.1285 0.0278 0.9905
Factor7 0.0665 0.0095 1.0000

N. Observations 26

Model (1): Pooled questions, T3 only

Factor Eigenvalue Difference Proportion Cumulative

Factor1 3.1637 1.8983 0.4520 0.4520
Factor2 1.2654 0.4029 0.1808 0.6327

Factor3 0.8625 0.1515 0.1232 0.7559
Factor4 0.7109 0.1249 0.1016 0.8575
Factor5 0.5860 0.3141 0.0837 0.9412
Factor6 0.2719 0.1323 0.0388 0.9801
Factor7 0.1396 0.0199 1.0000

N. Observations 49

In the second model, we ran three separate PCAs by isolating the question types (content-,
instruction-, and resource-related) to determine which aspect within the content, instruction,
and resource adequacy question blocks are more heavily weighted. The results for Model 2, reported
in Table 7, indicate that the first component represents 75.4% (Content), 71.2% (Instruction), and 72.4%
(Adequacy of Resources) of the variance within each question type, respectively.

Table 7. Results from Principal Component Analyses, Model (2).

Model (2): Partitioned by question type, All Respondents

Content

Factor Eigenvalue Difference Proportion Cumulative

Factor1 1.5085 1.0169 0.7542 0.7542
Factor2 0.4916 0.2458 1.0000

N. Observations 76

Instruction

Factor Eigenvalue Difference Proportion Cumulative

Factor1 2.1346 1.5324 0.7115 0.7115
Factor2 0.6022 0.3391 0.2007 0.9123
Factor3 0.2632 0.0877 1.0000

N. Observations 75

Adequacy of Resources

Factor Eigenvalue Difference Proportion Cumulative

Factor1 1.4484 0.8967 0.7242 0.7242
Factor2 0.5516 0.2758 1.0000

N. Observations 76



Sustainability 2020, 12, 7077 14 of 23

Table 7. Cont.

Model (2): Partitioned by question type, STRIVE only

Content

Factor Eigenvalue Difference Proportion Cumulative

Factor1 1.6736 1.3473 0.8368 0.8368
Factor2 0.3264 0.1632 1.0000

N. Observations 26

Instruction

Factor Eigenvalue Difference Proportion Cumulative

Factor1 2.3153 1.7866 0.7718 0.7718
Factor2 0.5287 0.3726 0.1762 0.9480
Factor3 0.1560 0.05200 1.0000

N. Observations 26

Adequacy of Resources

Factor Eigenvalue Difference Proportion Cumulative

Factor1 1.3178 0.6356 0.6589 0.6589
Factor4 0.6822 0.3411 1.0000

N. Observations 26

Model (2): Partitioned by question type, Train-the-Trainer (T3) only

Content

Factor Eigenvalue Difference Proportion Cumulative

Factor1 1.3908 0.7815 0.6954 0.6954
Factor2 0.6092 0.3046 1.0000

N. Observations 50

Instruction

Factor Eigenvalue Difference Proportion Cumulative

Factor1 1.7544 0.8852 0.5848 0.5848
Factor2 0.8692 0.4927 0.2897 0.8745
Factor4 0.3765 0.1255 1.0000

N. Observations 49

Adequacy of Resources

Factor Eigenvalue Difference Proportion Cumulative

Factor1 1.4933 0.9866 0.7467 0.7467
Factor2 0.5067 0.2533 1.0000

N. Observations 50

The factor loadings are displayed in Table 8. When we split the responses according to
program type, we find that the factor loadings change for Factor1 change. For the STRIVE forum,
Instruction3 (“The presenters were well prepared.”) is ranked most highly, while for the T3 programs,
Content2 (“The content of the sessions was organized and easy to follow.”) is ranked higher.
Unlike Model 1, we do not see evidence suggesting that we should retain more than one component
for each factor loading. The loadings for the three principal components are also presented in Table 6 –
Panel B. We find that Instruction3 (“The presenters were well prepared.”) has the highest loading factor
within the instruction-question block, while the elements within content (Content1 and Content2) and
resources (Resources1 and Resources2) are ranked equally.
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Table 8. Results from Principal Component Analyses, Rotated Factor Loadings.

Model (1) Model (2)

All Respondents STRIVE only T3 only All Respondents STRIVE only T3 only

Variable Factor1 Factor2 Factor1 Factor2 Factor1 Factor2 Factor1 Factor1 Factor1

Content1 0.827 −0.020 0.779 −0.250 0.817 0.034 0.869 0.915 0.834
Content2 0.596 0.600 0.861 −0.186 0.872 0.123 0.869 0.915 0.834

Instruction1 0.685 0.196 0.741 −0.328 0.809 −0.051 0.748 0.782 0.589
Instruction2 0.819 0.161 0.875 −0.038 0.834 0.267 0.873 0.923 0.787
Instruction3 0.768 0.419 0.889 0.098 0.801 0.399 0.901 0.923 0.888
Resources1 0.381 0.697 0.663 0.519 0.443 0.716 0.851 0.812 0.864
Resources2 0.000 0.903 0.253 0.792 −0.036 0.831 0.851 0.812 0.864

Bold indicates the highest component loading within each factor.

For each model, we collected the PC scores and included them as covariates in a series of linear
regression models. We regressed Satisfaction on the PC scores, and the results are displayed in Table 9.
In Model 1, two score values are collected because the results from the PCA indicated two components
with eigenvalues greater than one. The results from the regression analysis for Model 1 show that Score
1 has a positive and significant association with Satisfaction. Recalling from the above, Content1 had the
highest factor loading when including all respondents (N = 76), which suggests that having content that
is specific and relevant to the program is statistically and significantly related to program satisfaction.
Score 1 also has a statistically significant relationship with Satisfaction when we separate the STRIVE
forum responses, indicating that the relative importance of Instruction3 has a positive association with
program satisfaction. No statistically significant results are reported for the T3 subsample.

Table 9. Results from Linear Regression Models, Dependent Variable: Satisfaction.

Model (1) Model (2)

All
Respondents STRIVE T3 All

Respondents STRIVE T3

Score 1 0.126 *** 0.210 * −0.008 −0.0209 −0.068 0.0151
(0.030) (0.081) (0.020) (0.043) (0.126) (0.026)

Score 2 0.008 0.0426 0.037 0.157 *** 0.283 * 0.0399
(0.030) (0.081) (0.020) (0.043) (0.131) (0.026)

Score 3 −0.022 0.000 −0.0336
(0.034) (0.089) (0.023)

Constant 4.947 *** 4.888 *** 4.980 *** 4.946 *** 4.887 *** 4.979 ***
(0.030) (0.080) (0.020) (0.029) (0.079) (0.020)

N 74 25 47 74 25 49
R-sq 0.204 0.238 0.071 0.228 0.289 0.102

Standard errors in parentheses; * p < 0.05, *** p < 0.001; Scores indicate predicted factor components, where each
factor is a linear combination of the variables from the following question types: Content, Instruction, Adequacy
of Resources.

The second model includes three scores, which correspond to the single component from each
question block. For the entire sample and the subset of STRIVE respondents, Score 2 (associated with
Instruction3) shows a positive and significant statistical relationship with Satisfaction. The extent
that we can make any meaningful inferences about these program design components and program
satisfaction is limited, due to the small sample size of completed questionnaires. However, it appears
that well-prepared instructors are a central component in delivering learning material that will generate
favorable results. We couple this quantitative analysis with a qualitative study that explores this
evidence in more depth, especially because many of the programmatic intricacies cannot be determined
from the scale-based post-event evaluation questions. Therefore, we examined the open-ended
questions from the post-event evaluation questionnaire and follow-up survey, and expanded our
analysis to include evidence from the youth program (NYFSS).

4.2. Results from SWOT Analysis

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis
is applied to the qualitative data and evaluates the extent to which each program was successful
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in improving the salience of information and whether there were noticeable learning outcomes
among participants.

Table 10. SWOT Analysis Findings Summary.

SWOT Analysis/Program NYFSS STRIVE T3

Internal Strengths (S)

Incorporated Indigenous elements into the program curriculum
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4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
participants.  

Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 

Internal Strengths (S)    

Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 

Trainers were knowledgeable   ✓ 

Intergenerational engagement   ✓ 

Internal Weaknesses (W)    
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Need for more hands-on activities ✓ ✓ ✓ 
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Development of collaborations and partnerships  ✓  

External Threats (T)    
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Other healthy food barriers (e.g., affordability, availability) ✓ ✓ ✓ 

Intergenerational engagement
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4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
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Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 

Internal Strengths (S)    

Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 

Trainers were knowledgeable   ✓ 

Intergenerational engagement   ✓ 

Internal Weaknesses (W)    

Technical and/or logistical issues ✓ ✓ ✓ 

Need for more hands-on activities ✓ ✓ ✓ 

Lack of take-home resources  ✓ ✓ 

External Opportunities (O)    

Intergenerational engagement ✓ ✓  

More time for training  ✓ ✓ 

Including community partners  ✓ ✓ 

Content on diabetes ✓  ✓ 

Development of collaborations and partnerships  ✓  

External Threats (T)    

Low program attendance ✓  ✓ 

Other healthy food barriers (e.g., affordability, availability) ✓ ✓ ✓ 

Lack of take-home resources
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4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
participants.  
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Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 
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applied to the qualitative data and evaluates the extent to which each program was successful in 
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More time for training

Sustainability 2020, 12, x FOR PEER REVIEW 17 of 24 

Table 9. Results from Linear Regression Models, Dependent Variable: Satisfaction. 

  Model (1) Model (2) 

  All 
Respondents   STRIVE   T3   All 

Respondents   STRIVE   T3   

Score 1 0.126 *** 0.210 * −0.008  −0.0209  −0.068  0.0151  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.126)  (0.026)  

Score 2 0.008  0.0426  0.037  0.157 *** 0.283 * 0.0399  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.131)  (0.026)  

Score 3       −0.022  0.000  −0.0336  
       (0.034)  (0.089)  (0.023)  

Constant 4.947 *** 4.888 *** 4.980 *** 4.946 *** 4.887 *** 4.979 *** 
  (0.030)   (0.080)   (0.020)   (0.029)   (0.079)   (0.020)   

N 74   25   47   74   25   49   
R-sq 0.204   0.238   0.071   0.228   0.289   0.102   

Standard errors in parentheses; * p < 0.05, *** p < 0.001; Scores indicate predicted factor components, 
where each factor is a linear combination of the variables from the following question types: Content, 
Instruction, Adequacy of Resources. 

4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
participants.  

Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 

Internal Strengths (S)    

Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 

Trainers were knowledgeable   ✓ 

Intergenerational engagement   ✓ 

Internal Weaknesses (W)    

Technical and/or logistical issues ✓ ✓ ✓ 

Need for more hands-on activities ✓ ✓ ✓ 

Lack of take-home resources  ✓ ✓ 

External Opportunities (O)    

Intergenerational engagement ✓ ✓  

More time for training  ✓ ✓ 

Including community partners  ✓ ✓ 

Content on diabetes ✓  ✓ 

Development of collaborations and partnerships  ✓  

External Threats (T)    

Low program attendance ✓  ✓ 

Other healthy food barriers (e.g., affordability, availability) ✓ ✓ ✓ 

Sustainability 2020, 12, x FOR PEER REVIEW 17 of 24 

Table 9. Results from Linear Regression Models, Dependent Variable: Satisfaction. 

  Model (1) Model (2) 

  All 
Respondents   STRIVE   T3   All 

Respondents   STRIVE   T3   

Score 1 0.126 *** 0.210 * −0.008  −0.0209  −0.068  0.0151  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.126)  (0.026)  

Score 2 0.008  0.0426  0.037  0.157 *** 0.283 * 0.0399  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.131)  (0.026)  

Score 3       −0.022  0.000  −0.0336  
       (0.034)  (0.089)  (0.023)  

Constant 4.947 *** 4.888 *** 4.980 *** 4.946 *** 4.887 *** 4.979 *** 
  (0.030)   (0.080)   (0.020)   (0.029)   (0.079)   (0.020)   

N 74   25   47   74   25   49   
R-sq 0.204   0.238   0.071   0.228   0.289   0.102   

Standard errors in parentheses; * p < 0.05, *** p < 0.001; Scores indicate predicted factor components, 
where each factor is a linear combination of the variables from the following question types: Content, 
Instruction, Adequacy of Resources. 

4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
participants.  

Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 

Internal Strengths (S)    

Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 

Trainers were knowledgeable   ✓ 

Intergenerational engagement   ✓ 

Internal Weaknesses (W)    

Technical and/or logistical issues ✓ ✓ ✓ 

Need for more hands-on activities ✓ ✓ ✓ 

Lack of take-home resources  ✓ ✓ 

External Opportunities (O)    

Intergenerational engagement ✓ ✓  

More time for training  ✓ ✓ 

Including community partners  ✓ ✓ 

Content on diabetes ✓  ✓ 

Development of collaborations and partnerships  ✓  

External Threats (T)    

Low program attendance ✓  ✓ 

Other healthy food barriers (e.g., affordability, availability) ✓ ✓ ✓ 

Including community partners

Sustainability 2020, 12, x FOR PEER REVIEW 17 of 24 

Table 9. Results from Linear Regression Models, Dependent Variable: Satisfaction. 

  Model (1) Model (2) 

  All 
Respondents   STRIVE   T3   All 

Respondents   STRIVE   T3   

Score 1 0.126 *** 0.210 * −0.008  −0.0209  −0.068  0.0151  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.126)  (0.026)  

Score 2 0.008  0.0426  0.037  0.157 *** 0.283 * 0.0399  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.131)  (0.026)  

Score 3       −0.022  0.000  −0.0336  
       (0.034)  (0.089)  (0.023)  

Constant 4.947 *** 4.888 *** 4.980 *** 4.946 *** 4.887 *** 4.979 *** 
  (0.030)   (0.080)   (0.020)   (0.029)   (0.079)   (0.020)   

N 74   25   47   74   25   49   
R-sq 0.204   0.238   0.071   0.228   0.289   0.102   

Standard errors in parentheses; * p < 0.05, *** p < 0.001; Scores indicate predicted factor components, 
where each factor is a linear combination of the variables from the following question types: Content, 
Instruction, Adequacy of Resources. 

4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
participants.  

Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 

Internal Strengths (S)    

Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 

Trainers were knowledgeable   ✓ 

Intergenerational engagement   ✓ 

Internal Weaknesses (W)    

Technical and/or logistical issues ✓ ✓ ✓ 

Need for more hands-on activities ✓ ✓ ✓ 

Lack of take-home resources  ✓ ✓ 

External Opportunities (O)    

Intergenerational engagement ✓ ✓  

More time for training  ✓ ✓ 

Including community partners  ✓ ✓ 

Content on diabetes ✓  ✓ 

Development of collaborations and partnerships  ✓  

External Threats (T)    

Low program attendance ✓  ✓ 

Other healthy food barriers (e.g., affordability, availability) ✓ ✓ ✓ 

Sustainability 2020, 12, x FOR PEER REVIEW 17 of 24 

Table 9. Results from Linear Regression Models, Dependent Variable: Satisfaction. 

  Model (1) Model (2) 

  All 
Respondents   STRIVE   T3   All 

Respondents   STRIVE   T3   

Score 1 0.126 *** 0.210 * −0.008  −0.0209  −0.068  0.0151  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.126)  (0.026)  

Score 2 0.008  0.0426  0.037  0.157 *** 0.283 * 0.0399  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.131)  (0.026)  

Score 3       −0.022  0.000  −0.0336  
       (0.034)  (0.089)  (0.023)  

Constant 4.947 *** 4.888 *** 4.980 *** 4.946 *** 4.887 *** 4.979 *** 
  (0.030)   (0.080)   (0.020)   (0.029)   (0.079)   (0.020)   

N 74   25   47   74   25   49   
R-sq 0.204   0.238   0.071   0.228   0.289   0.102   

Standard errors in parentheses; * p < 0.05, *** p < 0.001; Scores indicate predicted factor components, 
where each factor is a linear combination of the variables from the following question types: Content, 
Instruction, Adequacy of Resources. 

4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
participants.  

Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 

Internal Strengths (S)    

Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 

Trainers were knowledgeable   ✓ 

Intergenerational engagement   ✓ 

Internal Weaknesses (W)    

Technical and/or logistical issues ✓ ✓ ✓ 

Need for more hands-on activities ✓ ✓ ✓ 

Lack of take-home resources  ✓ ✓ 

External Opportunities (O)    

Intergenerational engagement ✓ ✓  

More time for training  ✓ ✓ 

Including community partners  ✓ ✓ 

Content on diabetes ✓  ✓ 

Development of collaborations and partnerships  ✓  

External Threats (T)    

Low program attendance ✓  ✓ 

Other healthy food barriers (e.g., affordability, availability) ✓ ✓ ✓ 

Content on diabetes

Sustainability 2020, 12, x FOR PEER REVIEW 17 of 24 

Table 9. Results from Linear Regression Models, Dependent Variable: Satisfaction. 

  Model (1) Model (2) 

  All 
Respondents   STRIVE   T3   All 

Respondents   STRIVE   T3   

Score 1 0.126 *** 0.210 * −0.008  −0.0209  −0.068  0.0151  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.126)  (0.026)  

Score 2 0.008  0.0426  0.037  0.157 *** 0.283 * 0.0399  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.131)  (0.026)  

Score 3       −0.022  0.000  −0.0336  
       (0.034)  (0.089)  (0.023)  

Constant 4.947 *** 4.888 *** 4.980 *** 4.946 *** 4.887 *** 4.979 *** 
  (0.030)   (0.080)   (0.020)   (0.029)   (0.079)   (0.020)   

N 74   25   47   74   25   49   
R-sq 0.204   0.238   0.071   0.228   0.289   0.102   

Standard errors in parentheses; * p < 0.05, *** p < 0.001; Scores indicate predicted factor components, 
where each factor is a linear combination of the variables from the following question types: Content, 
Instruction, Adequacy of Resources. 

4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
participants.  

Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 

Internal Strengths (S)    

Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 

Trainers were knowledgeable   ✓ 

Intergenerational engagement   ✓ 

Internal Weaknesses (W)    

Technical and/or logistical issues ✓ ✓ ✓ 

Need for more hands-on activities ✓ ✓ ✓ 

Lack of take-home resources  ✓ ✓ 

External Opportunities (O)    

Intergenerational engagement ✓ ✓  

More time for training  ✓ ✓ 

Including community partners  ✓ ✓ 

Content on diabetes ✓  ✓ 

Development of collaborations and partnerships  ✓  

External Threats (T)    

Low program attendance ✓  ✓ 

Other healthy food barriers (e.g., affordability, availability) ✓ ✓ ✓ 

Sustainability 2020, 12, x FOR PEER REVIEW 17 of 24 

Table 9. Results from Linear Regression Models, Dependent Variable: Satisfaction. 

  Model (1) Model (2) 

  All 
Respondents   STRIVE   T3   All 

Respondents   STRIVE   T3   

Score 1 0.126 *** 0.210 * −0.008  −0.0209  −0.068  0.0151  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.126)  (0.026)  

Score 2 0.008  0.0426  0.037  0.157 *** 0.283 * 0.0399  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.131)  (0.026)  

Score 3       −0.022  0.000  −0.0336  
       (0.034)  (0.089)  (0.023)  

Constant 4.947 *** 4.888 *** 4.980 *** 4.946 *** 4.887 *** 4.979 *** 
  (0.030)   (0.080)   (0.020)   (0.029)   (0.079)   (0.020)   

N 74   25   47   74   25   49   
R-sq 0.204   0.238   0.071   0.228   0.289   0.102   

Standard errors in parentheses; * p < 0.05, *** p < 0.001; Scores indicate predicted factor components, 
where each factor is a linear combination of the variables from the following question types: Content, 
Instruction, Adequacy of Resources. 

4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
participants.  

Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 

Internal Strengths (S)    

Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 

Trainers were knowledgeable   ✓ 

Intergenerational engagement   ✓ 

Internal Weaknesses (W)    

Technical and/or logistical issues ✓ ✓ ✓ 

Need for more hands-on activities ✓ ✓ ✓ 

Lack of take-home resources  ✓ ✓ 

External Opportunities (O)    

Intergenerational engagement ✓ ✓  

More time for training  ✓ ✓ 

Including community partners  ✓ ✓ 

Content on diabetes ✓  ✓ 

Development of collaborations and partnerships  ✓  

External Threats (T)    

Low program attendance ✓  ✓ 

Other healthy food barriers (e.g., affordability, availability) ✓ ✓ ✓ 

Development of collaborations and partnerships

Sustainability 2020, 12, x FOR PEER REVIEW 17 of 24 

Table 9. Results from Linear Regression Models, Dependent Variable: Satisfaction. 

  Model (1) Model (2) 

  All 
Respondents   STRIVE   T3   All 

Respondents   STRIVE   T3   

Score 1 0.126 *** 0.210 * −0.008  −0.0209  −0.068  0.0151  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.126)  (0.026)  

Score 2 0.008  0.0426  0.037  0.157 *** 0.283 * 0.0399  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.131)  (0.026)  

Score 3       −0.022  0.000  −0.0336  
       (0.034)  (0.089)  (0.023)  

Constant 4.947 *** 4.888 *** 4.980 *** 4.946 *** 4.887 *** 4.979 *** 
  (0.030)   (0.080)   (0.020)   (0.029)   (0.079)   (0.020)   

N 74   25   47   74   25   49   
R-sq 0.204   0.238   0.071   0.228   0.289   0.102   

Standard errors in parentheses; * p < 0.05, *** p < 0.001; Scores indicate predicted factor components, 
where each factor is a linear combination of the variables from the following question types: Content, 
Instruction, Adequacy of Resources. 

4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
participants.  

Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 

Internal Strengths (S)    

Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 

Trainers were knowledgeable   ✓ 

Intergenerational engagement   ✓ 

Internal Weaknesses (W)    

Technical and/or logistical issues ✓ ✓ ✓ 

Need for more hands-on activities ✓ ✓ ✓ 

Lack of take-home resources  ✓ ✓ 

External Opportunities (O)    

Intergenerational engagement ✓ ✓  

More time for training  ✓ ✓ 

Including community partners  ✓ ✓ 

Content on diabetes ✓  ✓ 

Development of collaborations and partnerships  ✓  

External Threats (T)    

Low program attendance ✓  ✓ 

Other healthy food barriers (e.g., affordability, availability) ✓ ✓ ✓ 

External Threats (T)

Low program attendance

Sustainability 2020, 12, x FOR PEER REVIEW 17 of 24 

Table 9. Results from Linear Regression Models, Dependent Variable: Satisfaction. 

  Model (1) Model (2) 

  All 
Respondents   STRIVE   T3   All 

Respondents   STRIVE   T3   

Score 1 0.126 *** 0.210 * −0.008  −0.0209  −0.068  0.0151  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.126)  (0.026)  

Score 2 0.008  0.0426  0.037  0.157 *** 0.283 * 0.0399  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.131)  (0.026)  

Score 3       −0.022  0.000  −0.0336  
       (0.034)  (0.089)  (0.023)  

Constant 4.947 *** 4.888 *** 4.980 *** 4.946 *** 4.887 *** 4.979 *** 
  (0.030)   (0.080)   (0.020)   (0.029)   (0.079)   (0.020)   

N 74   25   47   74   25   49   
R-sq 0.204   0.238   0.071   0.228   0.289   0.102   

Standard errors in parentheses; * p < 0.05, *** p < 0.001; Scores indicate predicted factor components, 
where each factor is a linear combination of the variables from the following question types: Content, 
Instruction, Adequacy of Resources. 

4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
participants.  

Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 

Internal Strengths (S)    

Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 

Trainers were knowledgeable   ✓ 

Intergenerational engagement   ✓ 

Internal Weaknesses (W)    

Technical and/or logistical issues ✓ ✓ ✓ 

Need for more hands-on activities ✓ ✓ ✓ 

Lack of take-home resources  ✓ ✓ 

External Opportunities (O)    

Intergenerational engagement ✓ ✓  

More time for training  ✓ ✓ 

Including community partners  ✓ ✓ 

Content on diabetes ✓  ✓ 

Development of collaborations and partnerships  ✓  

External Threats (T)    

Low program attendance ✓  ✓ 

Other healthy food barriers (e.g., affordability, availability) ✓ ✓ ✓ 

Sustainability 2020, 12, x FOR PEER REVIEW 17 of 24 

Table 9. Results from Linear Regression Models, Dependent Variable: Satisfaction. 

  Model (1) Model (2) 

  All 
Respondents   STRIVE   T3   All 

Respondents   STRIVE   T3   

Score 1 0.126 *** 0.210 * −0.008  −0.0209  −0.068  0.0151  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.126)  (0.026)  

Score 2 0.008  0.0426  0.037  0.157 *** 0.283 * 0.0399  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.131)  (0.026)  

Score 3       −0.022  0.000  −0.0336  
       (0.034)  (0.089)  (0.023)  

Constant 4.947 *** 4.888 *** 4.980 *** 4.946 *** 4.887 *** 4.979 *** 
  (0.030)   (0.080)   (0.020)   (0.029)   (0.079)   (0.020)   

N 74   25   47   74   25   49   
R-sq 0.204   0.238   0.071   0.228   0.289   0.102   

Standard errors in parentheses; * p < 0.05, *** p < 0.001; Scores indicate predicted factor components, 
where each factor is a linear combination of the variables from the following question types: Content, 
Instruction, Adequacy of Resources. 

4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
participants.  

Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 

Internal Strengths (S)    

Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 

Trainers were knowledgeable   ✓ 

Intergenerational engagement   ✓ 

Internal Weaknesses (W)    

Technical and/or logistical issues ✓ ✓ ✓ 

Need for more hands-on activities ✓ ✓ ✓ 

Lack of take-home resources  ✓ ✓ 

External Opportunities (O)    

Intergenerational engagement ✓ ✓  

More time for training  ✓ ✓ 

Including community partners  ✓ ✓ 

Content on diabetes ✓  ✓ 

Development of collaborations and partnerships  ✓  

External Threats (T)    

Low program attendance ✓  ✓ 

Other healthy food barriers (e.g., affordability, availability) ✓ ✓ ✓ 

Other healthy food barriers (e.g., affordability, availability)

Sustainability 2020, 12, x FOR PEER REVIEW 17 of 24 

Table 9. Results from Linear Regression Models, Dependent Variable: Satisfaction. 

  Model (1) Model (2) 

  All 
Respondents   STRIVE   T3   All 

Respondents   STRIVE   T3   

Score 1 0.126 *** 0.210 * −0.008  −0.0209  −0.068  0.0151  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.126)  (0.026)  

Score 2 0.008  0.0426  0.037  0.157 *** 0.283 * 0.0399  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.131)  (0.026)  

Score 3       −0.022  0.000  −0.0336  
       (0.034)  (0.089)  (0.023)  

Constant 4.947 *** 4.888 *** 4.980 *** 4.946 *** 4.887 *** 4.979 *** 
  (0.030)   (0.080)   (0.020)   (0.029)   (0.079)   (0.020)   

N 74   25   47   74   25   49   
R-sq 0.204   0.238   0.071   0.228   0.289   0.102   

Standard errors in parentheses; * p < 0.05, *** p < 0.001; Scores indicate predicted factor components, 
where each factor is a linear combination of the variables from the following question types: Content, 
Instruction, Adequacy of Resources. 

4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
participants.  

Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 

Internal Strengths (S)    

Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 

Trainers were knowledgeable   ✓ 

Intergenerational engagement   ✓ 

Internal Weaknesses (W)    

Technical and/or logistical issues ✓ ✓ ✓ 

Need for more hands-on activities ✓ ✓ ✓ 

Lack of take-home resources  ✓ ✓ 

External Opportunities (O)    

Intergenerational engagement ✓ ✓  

More time for training  ✓ ✓ 

Including community partners  ✓ ✓ 

Content on diabetes ✓  ✓ 

Development of collaborations and partnerships  ✓  

External Threats (T)    

Low program attendance ✓  ✓ 

Other healthy food barriers (e.g., affordability, availability) ✓ ✓ ✓ 

Sustainability 2020, 12, x FOR PEER REVIEW 17 of 24 

Table 9. Results from Linear Regression Models, Dependent Variable: Satisfaction. 

  Model (1) Model (2) 

  All 
Respondents   STRIVE   T3   All 

Respondents   STRIVE   T3   

Score 1 0.126 *** 0.210 * −0.008  −0.0209  −0.068  0.0151  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.126)  (0.026)  

Score 2 0.008  0.0426  0.037  0.157 *** 0.283 * 0.0399  
 (0.030)  (0.081)  (0.020)  (0.043)  (0.131)  (0.026)  

Score 3       −0.022  0.000  −0.0336  
       (0.034)  (0.089)  (0.023)  

Constant 4.947 *** 4.888 *** 4.980 *** 4.946 *** 4.887 *** 4.979 *** 
  (0.030)   (0.080)   (0.020)   (0.029)   (0.079)   (0.020)   

N 74   25   47   74   25   49   
R-sq 0.204   0.238   0.071   0.228   0.289   0.102   

Standard errors in parentheses; * p < 0.05, *** p < 0.001; Scores indicate predicted factor components, 
where each factor is a linear combination of the variables from the following question types: Content, 
Instruction, Adequacy of Resources. 

4.2. Results from SWOT Analysis 

Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
applied to the qualitative data and evaluates the extent to which each program was successful in 
improving the salience of information and whether there were noticeable learning outcomes among 
participants.  

Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 

Internal Strengths (S)    

Incorporated Indigenous elements into the program curriculum ✓ ✓ ✓ 

Trainers were knowledgeable   ✓ 

Intergenerational engagement   ✓ 

Internal Weaknesses (W)    

Technical and/or logistical issues ✓ ✓ ✓ 

Need for more hands-on activities ✓ ✓ ✓ 

Lack of take-home resources  ✓ ✓ 

External Opportunities (O)    

Intergenerational engagement ✓ ✓  

More time for training  ✓ ✓ 

Including community partners  ✓ ✓ 

Content on diabetes ✓  ✓ 

Development of collaborations and partnerships  ✓  

External Threats (T)    

Low program attendance ✓  ✓ 

Other healthy food barriers (e.g., affordability, availability) ✓ ✓ ✓ 
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Insights from the aggregate SWOT analysis are summarized in Table 10. The SWOT analysis is 
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participants.  

Table 10. SWOT Analysis Findings Summary. 

SWOT Analysis/Program NYFSS STRIVE T3 
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Trainers were knowledgeable   ✓ 
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Internal Weaknesses (W)    

Technical and/or logistical issues ✓ ✓ ✓ 
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More time for training  ✓ ✓ 
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4.2.1. Internal Strengths (S)

PWNA’s programs are unique in that they cater specifically to Native American communities.
Including Native beliefs and values in program curriculum is essential not only for keeping the
interest of participants but also to aid in the larger goals of improving nutritional health outcomes and
revitalizing Indigenous diets and practices. This was something that was accomplished in all three
programs. T3 participants commented on the integration of Indigenous values into the curriculum:

“[The] menu incorporated traditional food in unique ways.”

“I appreciate the language with regard to respecting food.”

“Food is so important and I love how you stressed the importance of our relationship with it.”

“[I enjoyed the] women together in the kitchen sharing food memories, traditions, language, etc.”

The STRIVE forum and NYFSS also incorporated traditional food into the curriculum, despite the
lack of focus on physical food preparation. Ingredients such as tepary beans, squash, and pine nuts
were included in meals served at the STRIVE forum. At the Native Youth Food Sovereignty Summit,
some youth tried traditional foods for the first time, where meatloaf and chili were prepared using
buffalo meat. One participant said: “The traditional food was buffalo meat which was something I did not
know existed.”

In addition to linking foods used with traditional stories, T3 trainers also adapted modern nutrition
tools to better suit Native culture. One example was incorporating the Lakota food wheel into a lesson
on nutrition, which is comparable to the Western food pyramid. Minor changes such as these aid in
the retention of information and the overall cohesion of participants as a group united in the goals of
improving the nutrition of their families and community.
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T3 participants greatly appreciated how knowledgeable the trainers were on nutrition and food
preparation. One participant said, “[The] chef can be questioned on things that you don’t really know.”
Other participants mentioned that the trainers were “good with people.” Another type of knowledge
valued by participants was the Indigenous way of knowing, as expressed by the statement: “The
information was shared directly from a person with knowledge and wisdom from the community.”

The cooking and preparation classes were family-friendly, and in many cases, three generations
of family members were present to learn about preparing healthy food. Many participants were
motivated to take the training so that they could prepare healthier meals for their families. Additionally,
some participants stated that the training brought back memories of family members cooking in more
traditional ways:

“[The training] made me remember my mother and her drying of cherries, corn, squash, etc.”

“[It] brought back memories of life as a young person remembering the way my grandma dried food to
feed us throughout the winter.”

Since families were often present at the training sessions, the goal of teaching family members
what was learned and transferring new skills to the home kitchen may be much easier for participants.

4.2.2. Internal Barriers (W)

Most internal barriers for program implementation and participant learning were of a technical or
logistical nature, rather than any flaw with the program curriculum itself. Acquiring the ideal amount
of space for training appeared to be the main barrier for the T3 program, as there was either not enough
space for all attendees to view the cooking demonstrations or the space was so large that it created
audio issues for participants who are hard of hearing. At the Native Youth Food Sovereignty Summit,
there were often delays in getting the youth to the right learning stations and a need for additional
chaperones made transitions difficult. For speakers at the STRIVE forum, technical issues caused
delays that prevented everyone from being able to speak within the original timeframe. Though these
are not a result of the curriculum design, they still interfere with participant learning by distracting
from the lessons being taught or reducing the overall time that participants have to learn.

Participant evaluations indicated a desire for more hands-on activities across all programs,
but particularly for the STRIVE forum and classes where participants mainly remained inside
and listened to lecture-based lessons. The STRIVE forum was not designed to be a physically
interactive event, but nonetheless participants noted that they would have preferred more engaging
activities to break up the monotony of speakers. Youth in the NYFSS were much more likely to pay
attention when they were physically engaged in an activity as opposed to simply listening to a speaker.
T3 participants whose class curriculum included foraging cited that activity as an aspect of the program
they enjoyed most, indicating that similar activities included in all training would most likely improve
participant satisfaction.

Another weakness of the programs that may adversely impact participant learning is the lack
of take-home resources. Though youth in the NYFSS received a notebook and folder to keep the
materials they received, participants in the T3 program and STRIVE forum did not receive physical
resources and expressed a desire for them in their post-event evaluation instruments. T3 graduates
also requested that a recipe book be made to take home. Participants come from communities that may
not have reliable internet access, so having take-home resources to refer back to may be an important
component in retaining information learned during the programs. These resources would also be
beneficial for visual learners and those with impaired vision.

Some improvements could be made to advertising the training to improve program turnout.
A couple of participants suggested that more advertising be done to attract more community members
to the program:

“Do more advertising, continue with such training.”
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“Have more of our Native people get involved.”

Many T3 participants said they would attend future events in their communities. Hosting multiple
class sessions in the same communities might be a way to encourage higher attendance and have a
greater impact in those areas.

4.2.3. External Opportunities (O)

Participants from the STRIVE forum and T3 program mentioned that more time would be an
improvement. For the STRIVE forum, participants desired more time for connecting with other
attendees and listening to stories from different tribes. Additional time for T3 training was cited as a
potential improvement because most classes were taught over one to three days. Building more time into
the curriculum would improve the consistency of lesson topics offered. One T3 participant suggested a
semester of cooking, which opens opportunities for more in-depth lessons and skill-building activities.

A promising source of external opportunities lies with community partners, who can not only play
a role in training but can also assist with securing training venues and providing additional contacts.
Community members have previously donated items for T3 training sessions, such as garden produce
and goat products. An untapped opportunity as expressed by T3 and STRIVE participants would be
to further involve community Elders in training sessions, since their input is valuable as a source of
Indigenous knowledge and in contributing to discussions on cultural practices. Program participants
expressed a desire to recruit experts from within the community for training, of which Elders would be
one such group.

Where intergenerational engagement was a strength for the T3 program, it is an opportunity for
the NYFSS and STRIVE forum. Some STRIVE participants mentioned wanting more youth involvement
in future events. They desired more opportunities to share what they have learned and mentor youth.
This can be accomplished in events such as the NYFSS, where a larger youth population is present.

Diabetes is a large concern in many Native communities. Though touched upon in the T3 and
NYFSS program curriculum, lessons covering ways to prevent or combat diabetes would be beneficial
to program participants, who have either expressed an interest in this area or cited diabetes as a
motivation for taking the training. Should any classes or programs be developed especially for diabetes
prevention and treatment, opportunities would also exist to measure the impact of the intervention
specifically on the incidence of diabetes in the community.

For many participants, the program provided opportunities to meet new people,
create partnerships, and develop plans for collaboration in the future. This was seen especially
within the STRIVE forum, as creating these opportunities was part of the overall purpose of the event.
Participants suggested a form of organized alumni network to keep in contact with each other after
program completion. Actions such as these may not only strengthen PWNA’s programs over time
with new resources and connections but make way for new initiatives with the potential to reach more
people and effectively impact nutritional and health outcomes.

4.2.4. External Barriers (T)

The most prominent external barrier as identified by PWNA staff was low program attendance,
particularly within the T3 program and NYFSS. In both programs, there were late arrivals.
For the NYFSS, schedule conflicts with other community events (e.g., basketball games, ceremonies)
had a significant impact on youth attendance. T3 classes were sometimes shortened by a day from lack
of attendance. The weather was another significant external barrier that prevented full attendance
for training. In programs that are intended to be community-oriented, low attendance may impact
learning by minimalizing meaningful group discussion on program concepts.

There are also significant external constraints that may prevent program graduates from being able
to fully utilize the information obtained from PWNA’s programs. These may include the availability
and affordability of fresh produce, scheduling conflicts that limit the amount of time for shopping
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for fresh produce and the time needed to prepare healthier meals, and other attitudes about healthy
foods that the programs were unable to address. Though T3 program participants often received
canning and dehydrating equipment along with other basic cooking tools (knives, aprons, etc.), a lack
of cooking equipment or appliances could still be a significant obstacle for families wanting to prepare
healthier foods. STRIVE participants may encounter significant economic and political hurdles in their
attempts to start food sovereignty initiatives in Indigenous communities. These are threats that may
compromise the success of all three programs in creating a social impact on health outcomes despite
otherwise effective curriculum design and implementation.

5. Study Limitations

The current evaluation method for measuring social impact through PWNA’s programs is still in
its early stages, with questionnaires mainly assessing participant satisfaction with program content and
other features. One T3 participant stated: “I wish there was a way we could quantify the impact this will have.”
Baseline data on participant understanding of food preparation and nutrition topics was not collected
and response rates for the evaluations were low on average, making the new knowledge and skills
obtained by participants more difficult to measure. For T3 graduates, another evaluation was sent out
to determine whether they utilized the skills they had learned in their workplace and home. However,
without exploring the impact of the program on families in Native communities in further depth, it is
difficult to assess to what degree health and behavioral outcomes improved. The low completion rates
of the evaluations at some program sites is a threat to the validity of the statistical analysis of this study
and further communicates the need for future evaluation to be thorough. Because class topics were
inconsistent and dependent on the tools available and current season, evaluations tailored specifically
to topics taught could reveal whether some lessons are more effective and valuable to participants than
others. Providing some form of incentive for providing feedback may encourage higher evaluation
response rates among participants.

6. Conclusions

This study evaluated the curriculum design, modeled after Bloom’s Taxonomy, of a Native-based
nutrition education program and assessed how the programs were perceived by participants.
The curricula emphasizes incorporating Indigenous elements into the program design and
implementation such that Native beliefs and values are respected. The results indicate improvements
to overall participant satisfaction and retention of information, which offers encouraging evidence
toward behavioral change and, ultimately, improved health outcomes. Indicators of satisfaction must
also be met with input from participants and the community to obtain effective results, as well as
contributions from multiple disciplines. This study comes at an important time when the attention to
Native American issues has been largely ignored.

While the results from this study offer a promising outlook on culturally appropriate nutrition
education programming, effective curriculum design may not have the anticipated impact on behavioral
change or health outcomes for reasons beyond the scope of the program and this study. Without proper
evaluation methods, it is unclear whether there are persisting attitudes about healthy foods that
would prevent families from fully utilizing the information they received in training. To expand the
effectiveness of nutrition education programs, one might also consider the role of community members
in serving as health champions. In programs that focus on disease management, patients consider
care managers as playing a vital role in recovery [50], so eliciting best practices from other wellness
initiatives may be important to consider when developing strategies that address diet-related health
outcomes. Nonetheless, multiple barriers to eating healthy foods exist and providing information
is only one way to remove a portion of them. There are still the issues of accessing and affording
healthy food and finding the time to prepare meals, of which other program types may be a solution.
Regardless, a multifaceted approach will be required to make a substantial change in this area.
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Beyond the scope of this study, it is important to recognize that numerous interventions targeting
nutritional disparities exist that seek to break down existing barriers to acquiring healthy foods
and adopting a more nutrient-rich diet; however, these either may not be available or suitable for
introduction in Indian Country. Some programs aim to address environmental barriers, such as
the lack of access to nearby grocery stores. Mobile produce trucks have emerged as a solution to
address not only a lack of access to food retailers in underserved communities but also a lack of
transportation for some households. Other programs focus on alleviating household barriers, such
as a lack of access to financial resources. Many states now offer the DoubleUp Food Bucks program
that allows families who participate in the Supplemental Nutrition Assistance Program (SNAP) to
receive twice the amount of groceries with their benefits. Alternatively, adjusting some aspects of
an individual’s environment has been shown to be more effective in changing consumer habits than
providing information alone [51]. “Nudging,” a theory rooted in soft paternalism, is a technique used
to influence consumer behavior by limiting the available options to make the desirable choice easier to
select [52]. While this approach may work for participants from other populations, it could be met
with resistance among the Native people due to their history with paternalistic influences and the
resentment that has followed. The idea of nudging and soft paternalism is also mainly successful in
environments where behavior can be influenced by changing the options available to them, such as a
school cafeteria [53,54]. Although some success has been seen in implementing a community-based
approach to changing the food retail environment [55], nudging-based interventions may not be easily
accomplished in Native American communities that often vary in resources across locations influencing
many to leave their reservation to obtain their food elsewhere. Because little research has been
completed on the extent to which information-based programs measure participant learning retention
and the way information is provided to them, it is worthwhile to explore this mechanism in more
depth. Any findings that support information as a mechanism for behavioral change add credibility to
the existing literature and also provide a more culturally appropriate way to address nutrition issues
within Native communities. Moreover, nutraceuticals, commonly deemed as “Westernized” products,
have shown benefits in maintaining health and reducing the risk of chronic disease [56]. Many of
the benefits derived from these supplements mimic the medicinal properties of Indigenous plants
that are used by traditional healers [57]. In this way, encouraging nutrition education programs that
not only aim to promote a healthy diet but take advantage of Native traditions can prove to have
peripheral benefits.

Future research will explore ways to improve program evaluation such that evaluation methods are
culturally sensitive and still effective at measuring social impact. To determine if these food education
programs are effective in improving health outcomes, sufficient program evaluation is needed. This will
further validate the impact of curriculum design on achieving an improved nutritional outcome in
Native communities, in addition to the development of more sustainable programs through better
utilization of program resources intended for long-term impact on participants. Additionally, this will
also communicate to stakeholders the rationale for continuing financial support for these programs.
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