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ABSTRACT

Objective: To examine the use of a systematic approach and theoretical framework to develop an
inquiry-based, garden-enhanced nutrition curriculum for the Shaping Healthy Choices Program.
Methods: Curriculum development occurred in 3 steps: identification of learning objectives, determina-
tion of evidence of learning, and activity development. Curriculum activities were further refined through
pilot-testing, which was conducted in 2 phases. Formative data collected during pilot-testing resulted in
improvements to activities.

Results: Using a systematic, iterative process resulted in a curriculum called Discovering Healthy Choices,
which has a strong foundation in Social Cognitive Theory and constructivist learning theory. Further-
more, the Backward Design method provided the design team with a systematic approach to ensure activ-
ities addressed targeted learning objectives and overall Shaping Healthy Choices Program goals.
Conclusions and Implications: The process by which a nutrition curriculum is developed may have a
direct effect on student outcomes. Processes by which nutrition curricula are designed and learning objec-
tives are selected, and how theory and pedagogy are applied should be further investigated so that eftective
approaches to developing garden-enhanced nutrition interventions can be determined and replicated.
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INTRODUCTION

Dietary behaviors among children in
the US represent a major public health
concern. Recent data show that a high
percentage of children are consuming
inadequate amounts of nutrient-rich
foods such as fruits and vegetables and
many do not meet the recommended

calcium, vitamin D, fiber, and potas-
sium."? Another area of concern is the
continuing high prevalence of obesity
among children and adolescents.?

To maximize the potential to improve
children's dietary behaviors, experts
recommend that school-based nutri-
tion education interventions use multi-
component strategies that address

amounts of some nutrients, including  several levels of social organization

1Depstr'cment of Nutrition, University of California, Davis, CA

2Center for Nutrition in Schools, University of California, Davis, CA

*University of California Cooperative Extension, Division of Agriculture and Natural
Resources, Davis, CA

*Agricultural Sustainability Institute, School Garden, University of California, Davis, CA
®Department of Human Ecology, University of California, Davis, CA

Department of Population Health and Reproduction, University of California, Davis, CA
Conflict of Interest Disclosure: The authors’ conflict of interest disclosures can be found online
with this article on www jneb.org.

Address for correspondence: Martin H. Smith, MS, EdD, Department of Population Health
and Reproduction, 1089 Vet Med Drive, Davis, CA 95616; Phone: (530) 752-6894; E-mail:
mhsmith@ucdavis.edu

©2015 Society for Nutrition Education and Behavior. Published by Elsevier, Inc. All rights
reserved.

http://dx.doi.org/10.1016/j.jneb.2015.09.010

Journal of Nutrition Education and Behavior e Volume B, Number l, 2015

concomitantly (eg, individual, school,
family, community).* Nutrition inter-
ventions are thought to be most effec-
tive in preventing childhood obesity
when they combine classroom educa-
tion with environmental changes,
incorporate nutrition and physical ac
tivity, and promote parental and com-
munity involvement.’ Greater impro
vements in nutrition- and health-
related behaviors are demonstrated
in programs that integrate theoretical
models of dietary behavior.® In addi-
tion, controlled trials in school-based
programs using nutrition curricula
enhanced by garden activities have
demonstrated greater improvements
in nutrition knowledge, consumption
of vegetables, preferences for vegeta-
bles, and willingness to taste vegeta-
bles, compared with those without.”""!

The Shaping Healthy Choices Program
(SHCP) was developed to investigate
the effectiveness of a multicompo-
nent, school-based nutrition interven-
tion. The objectives were to increase
upper elementary-aged children's
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nutrition knowledge and wuse of
reasoning skills; promote availability,
consumption, and enjoyment of fruits
and vegetables; improve dietary pat-
terns; encourage physical activity; fos-
ter positive changes in the school
environment; and facilitate develop-
ment of an infrastructure to sustain
the program.'” These objectives were
to be accomplished through nutrition
education in the classroom, increased
access to fresh fruits and vegetables in
the school cafeteria, dissemination of
family newsletters, expanding com-
munity partnerships, and the forma-
tion of school-site wellness committees.

A prerequisite to meeting these ob-
jectives was the development of a cur-
riculum for upper elementary-aged
students that integrated behavior the-
ory and included garden-enhanced ac-
tivities. Although several publications
have cited positive nutrition-related
outcomes of garden-enhanced nutrition
interventions among upper-elementary
children, the specific processes by
which curricula used in these programs
were developed have not been described
in detail.””'*!° Tllustrative of this,
descriptions of the curricula typically
include a summary of main topics,
duration, frequency and quantity of
activities, objectives, behavior theory,
gardening activities (ie, maintenance
and harvest), and vegetables grown,
but there is minimal discussion
concerning specific approaches used
to develop the curricula; without
understanding such processes used,
replication is difficult.” %"

In support of the need for research
literature describing specific curricu-
lum development approaches, a review
of garden-based nutrition education
interventions concluded that future
publications should provide more in-
formation about the intervention devel-
opment and implementation to fully
understand variations in student out-
comes between programs.'® The pur-
pose of the current article is to
address this gap in the literature and
describe the systematic, intentional
processes used in the development of
the curriculum for SHCP.

METHODS

The goal of the curriculum develop-
ment process for SHCP was to design
a sequence of learning experiences

Journal of Nutrition Education and Behavior e Volume Hl, Number l, 2015

for upper elementary-aged children
to gain nutrition knowledge and
advance their reasoning skills so they
could make evidence-based deci-
sions about their diets. To accomplish
this, 4 researchers with expertise in
the areas of nutrition science, nutri-
tion education, inquiry-based educa-
tion, curriculum development, and
garden-based learning formed a cur-
riculum design team. In addition, 8
undergraduate students majoring in
nutrition science and clinical nutri-
tion were recruited as volunteer in-
terns. Researchers and undergraduate
students worked together to develop
and pilot-test activities with upper
elementary-aged students.

The undergraduate students were
each assigned the development of 1
curriculum module. Specifically, they
were to develop 2 activities within
each module: 1 classroom activity and
a second activity designed for imple-
mentation in an instructional garden.
The role of the researchers was to
work closely with the undergraduate
students in the development process
by providing guidance, recommenda-
tions, and edits to curriculum activities.
The contributions of the researchers
ensured that activities met curriculum
objectives, addressed educational stan-
dards, supported theoretical constructs,
and were sequenced to build knowl-
edge and skills over time.

The curriculum design team met
weekly for 9 months. These 1-hour
meetings were facilitated by the
researcher with expertise in curricu-
lum development and were structured
so that team members participated in
reflective practice. Specifically, team
members presented current iterations
of activities and engaged in discus-
sions on challenges and successes
experienced during curriculum devel-
opment, pilot-testing, and revisions
of activities.'”

Before the curriculum development
process began, researchers identified
Social Cognitive Theory (SCT) and
constructivism as the theoretical un-
derpinnings for the curriculum activ-
ities.'®' The primary SCT constructs
chosen for the curriculum werebeha-
vioral capability, reciprocal determinism,
and self-efficacy.'® Inquiry-based edu-
cation and experiential learning,
educational approaches rooted in
constructivism, were the pedagogical
strategies selected.””!

Curriculum Development Using
Backward Design

The approach used to develop the
curriculum was Backward Design.””
This 3-step process involves identi-
fying learning objectives, determining
acceptable evidence of learning, and
designing activities to align directly
with learning objectives and selected
evidence of learning.

Applying the first step of Backward
Design, specific learning objectives for
the curriculum were selected within 3
key domains: dietary recommenda-
tions, nutrition concepts, and critical
thinking skills. In addition, 3 over-
arching content areas were identified:
introducing  agricultural  practices,
supporting health through diet and
physical activity, and using reliable re-
sources to make dietary choices. Dietary
recommendations identified for inclu-
sion were based on the Dietary Guide-
lines for Americans 2010 (DGA) and
MyPlate.”*** Specific nutrition concepts
were identified from Nutrition to Grow
On, an existing evidence-based, gar-
den-enhanced nutrition curriculum
that has been used by other re-
searchers when developing nutrition
education interventions.””*° Specific
grade-level standards for the curricu-
lum were identified to integrate rele-
vant standards-based learning objectives.
Standards addressed included Califor-
nia Nutrition Education Competencies,
Common Core State Standards for
Mathematics and English Language
Arts, and Next Generation Science
Standards.”***

The design team then organized
the learning objectives into activity
modules based on nutrition con-
cepts identified. Emphasis was placed
on vertical organization, sequencing
modules to provide opportunities
to build knowledge and skills over
time, and horizontal organization,
connecting activities to real-world sit-
uations and the broader goals of
SHCP.””

Following the second step of Back-
ward Design, curriculum design team
members identified acceptable evi-
dence of learning through the use of
authentic assessment strategies. Authentic
assessment involves real-world tasks
that allow students to exhibit their
understanding of knowledge and
skills while engaged in an activity
(eg, performance of a task; response
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