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INTRODUCTION

Dietary quality is a driver of overweight/
obesity,"” malnutrition, other diet-
related noncommunicable diseases,>*
and poor school readiness outcomes’
among preschool children (aged
3-5 years) from  low-resource
backgrounds.”” One-third of children
entering Head Start, the federally funded
preschool program that serves pre-
school children and families from low-
income backgrounds,® are classified as

One approach for improving
children’s dietary intake is the
repeated exposure strategy, which
frequently offers children the same
foods.'"'* Unfortunately, the num-
ber of required taste exposures
needed to impact children’s preferen-
ces for healthy foods, especially vege-
tables, is difficult to achieve,
particularly for families from low-
resource backgrounds because of con-
cerns about food waste.'*"? Head
Start teachers are uniquely positioned

to promote daily positive dietary be-
haviors to young children from fami-
lies of low-income. Teachers have
cited themselves as “parents at

overweight or obese (body mass index
> 85th percentile), putting them at risk
for the development of chronic dis-
eases, lower self-esteem, and psycholog-

ical and social distress.” These school” to indicate the significant
combined factors are also associated impact they can have on children’s
with poor health and academic  dietary quality'® through classroom
performance. '’ experiences with food.'*'¢
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Food-based learning (FBL) ap-
proaches that wuse the repeated
exposure method to provide oppor-
tunities for children to explore fruits
and vegetables have been demon-
strated as effective in improving
dietary  quality.”™'®  However,
Head Start teachers reportedly face
barriers to using FBL in the class-
room, such as limited time and com-
peting school readiness priorities.” "’
Head Start teachers and administra-
tors have previously suggested that
these limitations could be overcome
by integrating nutrition into other
learning domains (eg, science,
language) to impact children’s
dietary quality and school readiness
outcomes."® Early childhood teach-
ers have also expressed a need
for professional development on
effectively integrating FBL across
domains. %21

INTERVENTION
DESCRIPTION

More PEAS Please! is a multilevel inter-
vention that focuses on improving
children’s dietary quality and school
readiness (science knowledge and
scientific language development)
through early exposure and access to
healthy foods in high-quality science
learning environments. High-quality
science learning environments pro-
vide developmentally appropriate
hands-on, child-led, inquiry-based
experiences for children and profes-
sional preparation and support for
educators.””*’ These environments
engage and support the whole
child with exploration and science
inquiry.”* The More PEAS Please!
intervention was developed by multi-
disciplinary university faculty mem-
bers with expertise in early childhood
education and development, nutrition

457


http://crossmark.crossref.org/dialog/?doi=10.1016/j.jneb.2023.02.005&domain=pdf
mailto:virginia_stage@ncsu.edu
https://doi.org/10.1016/j.jneb.2023.02.005

458  Stage etal

and nutrition education, language
development and literacy, science
education, and early childhood
teacher professional development.

Based on the Social Cognitive The-
ory”® and Interconnected Model of
Teacher  Professional ~ Growth?®
(ICMTPG), the goal of our interven-
tion is to improve the quality of
children’s early language and science
learning experiences by supporting
teachers’ instructional practices
focused on integrating nutrition into
other learning domains (eg, science,
language) through FBL. Social Cogni-
tive Theory emphasizes agency
within an environment, the sense of
control over one’s actions and experi-
ences.”” Specifically, the integration
of Social Cognitive Theory constructs
enabled our team to examine the
influence that individual experiences
and environmental factors have on
teacher practices. The ICMTPG
presents teachers’ change and growth
in their classroom/center environ-
ment through ongoing cycles of
reflection and enactment through 4
domains (personal domain, external
domain, domain of practice, and
domain of consequences).?’® The
ICMTPG model is instrumental in
understanding Preschool Education in
Applied Sciences (PEAS) teachers’
learning trajectory and how this tra-
jectory changes over time through-
out their participation in the
intervention.

With an emphasis on evidence-
based teaching practices vs a conven-
tional curriculum, each component
of the intervention focuses on 1 of 4
areas: implementing high-quality sci-
ence learning (practice science);
engaging children in food-based ex-
periences (engage the senses); devel-
oping language skills (apply science
talk); and supporting children’s
learning using developmentally and
culturally appropriate strategies (sup-
port learning) (Figure 1). Teachers
were also encouraged and provided
with ideas on extending learning
through family and community
engagement, such as sharing class-
room work with families and inviting
parents and/or community members
as guest speakers.

Teacher participation in More
PEAS Please! consisted of (1) attend-
ing an initial 1-day training
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Figure 1. Preschool Education in Applied Sciences (PEAS) teaching practi-

ces.

workshop, (2) completing 6 learning
modules (online or paper-based), (3)
implementing 16 science learning
classroom activities to practice key
PEAS strategies using fresh vegeta-
bles, and (4) receiving ongoing sup-
port from the research team and
professional learning communities.
Figure 2 describes the program’s com-
ponents in more detail.

The 1-day workshop introduced
teachers to the program and our
team during their inservice training
before the start of the school year. As
teachers progressed through the pro-
gram, they watched engaging hand-
drawn whiteboard videos for each
learning module featuring the 3 evi-
dence-based strategies for each PEAS
practice (Figure 1). Each module had
4 accompanying model science
learning activities designed to sup-
port teachers’ ability to practice evi-
dence-based strategies by integrating
nutrition, science, and language in-
struction in the classroom. FEach
module’s activities focused on a sin-
gle topic (eg, living vs nonliving,
seeds, plants, plant parts) and ended
with an opportunity for children to
taste test 4 target vegetables (carrot,
tomato, spinach, and peas). Fresh
vegetables were funded through
Head Start’s participation in the Child
and Adult Food Care Program, and we

coordinated with Head Start Nutri-
tion Managers to order food through-
out the year. We provided
environmental support by improving
the quality and variety of foods
offered to children and teachers dur-
ing meals and snacks”” and providing
teachers with all materials, teaching
guides, and instructions needed for
the 16 PEAS model activities. These
activities were designed to model sci-
ence learning, support language
development, promote school readi-
ness, reduce teacher-identified bar-
riers,'® and facilitate uptake by
aligning with the Next Generation
Science  Standards and  Head
Start’'s Early Learning Outcomes
Framework.”®?° Furthermore, teach-
ers received direct support from our
research team during monthly vir-
tual professional learning commu-
nity (PLC) meetings. These meetings
were teacher-driven, researcher-sup-
ported, and held on school-desig-
nated teacher workdays. Topics of
discussion ranged from teachers’ cur-
rent progress in the program to issues
with modules and activities that
teachers were encountering. Teachers
who chose to participate in the PLC
meetings were compensated an addi-
tional $15/meeting for their time.
Working with teachers, our research
team brainstormed solutions for
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PEAS”

institute

For Early Childhood Teachers

1-day Kick-starter Pre-service Workshop

« 1-day kick off workshop during pre-service training prior
to the start of the school year [

« Workshop introduced teachers to the program’s mission N
and goals; provided teachers with hands-on learning
focused on the PEAS Practices; and established center-
based Professional Learning Communities (PLC)

« At the end of the workshop, teachers are provided with /
all materials, books, and instructions needed to
implement the intervention.

On-demand Learning Modules

« Following the workshop, teachers continued program
activities through engagement with 6 learning modules
(available online and paper-based).

« Module 1 reviewed the program. Module 2-5 introduced
each of the PEAS Practices. Module 6 discussed how
to create food-based science learning activities using
the PEAS Practices.

« The core learning modules (2-5) asked teachers to set
goals, implement model learning activities (see below),
and reflect on their experiences,

Food-based Life Science Learning Activities

e Teachers “practiced” using the PEAS Practices by
implementing model learning activities that modeled,
how to use food to teach science and develop
language.

e Teachers were asked to implement 4 units (16
activities) Learning focused on the Life Sciences.

« Topics included: Living and Non-Living Things (Unit 1);
Seeds (Unit 2); Plants (Unit 3); and Plant Anatomy (Unit
4).

« Fresh vegetables were integrated into learning
activities: spinach, tomatoes, carrots, and peas.

Environmental Supports
« PEAS staff provided teachers with feedback and
technical support virtually and in-person throughout the
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year.

« PEAS staff worked with the program's Nutrition
Manager to integrate target vegetables into the existing
school menu and make fresh vegetables available to
teachers in support of learning activities.

« PEAS staff supported teachers as they form PLCs
focused on science in their home centers. The goal of
each PLC is to facilitate the implementation of PEAS
Strategies in the classroom and provide a supportive
small group with which to discuss challenges.

Figure 2. Preschool Education in Applied Sciences (PEAS) program components.

barriers teachers encountered. In
between PLC meetings, teachers

site visits. The project coordinator
followed up on issues discussed dur-

received in-person, informal support
from the project coordinator, who
communicated with teachers during

ing PLC meetings, provided informal
feedback on progress in the program,
assisted teachers in writing goals,

answered questions, and provided a
general check-in for teachers.

The Institutional Review Board
(IRB) at East Carolina University re-
viewed and approved the study



460  Stage etal

protocol under expedited review (IRB
no. 21-001272). We obtained written
consent from teachers. After consent
was given, teachers were provided a
brief demographic questionnaire in
which they were asked to self-report
race and ethnicity from a list includ-
ing White or European American,
non-Hispanic; Latino(a), or Spanish;
Black or African American, non-
Hispanic; Asian or Asian American,
non-Hispanic; American Indian or
Alaskan Native, non-Hispanic; Mid-
dle Eastern or North African; Native
Hawaiian or Pacific Islander; multi-
ethnic; or other (specify). Partici-
pants were allowed to select
multiple responses to accurately
reflect individuals’ self-designation.
The demographic survey followed
the US Office of Management and
Budget protocols which guide the
collection of race and ethnicity data
in the US.’%?' Participants open-
endedly self-reported their gender.
Demographic data were collected
solely to describe the sample of par-
ticipants.

Regarding children’s participation
in PEAS, caregivers gave implied per-
mission. That is, caregivers were
given IRB-approved documentation
(informational letter to families,
waiver of caregiver permission form)
in English or Spanish, and caregivers
signed and returned the document
only if they did not want their
child to participate. Because of the
children’s age and following IRB
protocols, child assent was not
required. This article focused primar-
ily on the process evaluation of the
project.

INTERVENTION
EVALUATION AND RESULT'S

We implemented the intervention
over the school year. A total of 24
Head Start teachers (lead and assis-
tant) from 4 centers in 3 Eastern
North Carolina counties participated
in the preservice workshop at the
beginning of the school year.
Approximately 227 children within
the 13 participating classtooms
engaged in the 16 food-based science
model learning activities during the
intervention over 5 months. Nine-
teen teachers completed all 6
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teacher-training modules, and 5
additional teachers completed at
least 1 of the teacher-training mod-
ules. All participants (n=24) were
female and were an average age of
46.00 £ 11.53 years at the time of
the intervention. Teachers’ races
were predominantly Black/African
American (87%) and White (4%).
Teachers’ ethnicities were non-His-
panic (91%). Many teachers held
either an associate’s (52%) or a bach-
elor’s (30%) degree. Teachers worked
at Head Start for an average of 7.00 +
6.21 years.

Our evaluation consisted of forma-
tive and summative components,
including a formative teacher survey
after each training module, a summa-
tive teacher survey at the end of the
program, and in-depth telephone in-
terviews. The measurement instru-
ments used in this evaluation were
either derived from previous existing
instruments, in-depth interviews with
Head Start teachers,*”** a smaller pilot
of the FBL featured in the interven-
tion,” or developed by our team. A
professional panel of 4 faculty with
expertise in early childhood nutrition
education and feeding, early child-
hood education, teacher professional
development, early science education,
early language development, and pro-
gram evaluation examined and evalu-
ated the instruments for face and
content validity. In addition, we con-
ducted cognitive interviews with 3
Head Start teachers and revised our
interview questions to improve clarity
on the basis of the findings from this
step. In the next paragraphs, we will
present our survey results with descrip-
tive statistics and frequencies of
response type and findings from
our qualitative phenomenological
analysis.*®

In the formative surveys using open
and closed-ended questions, we asked
teachers for feedback regarding the
information and resources presented,
which model science learning activi-
ties they taught (or why they could
not teach the activities), and what
difficulties and supports they encoun-
tered during that module. Approxi-
mately 83% of teachers (n=19)
completed all the formative surveys.
Teachers’ responses revealed that lack
of time in teachers’ schedules was
the most difficult challenge in

implementing the intervention
across modules. In addition, the
most important support teachers
experienced was children’s interest
in the topic.

In the summative survey, teachers
were asked to rate the helpfulness of
each resource and PEAS activity, the
program’s impact on their ability to
teach science education, the program
overall, and if they would continue
to use or recommend PEAS teaching
practices and programs to others.
Nineteen teachers completed the
summative survey. Teachers’ re-
sponses indicated that teachers
found value in the program, which
positively impacted their science
teaching practices, and were likely to
continue using integrative teaching
strategies. This analysis revealed that
the most helpful resources for teach-
ers were the teaching videos (27.8%)
and the PEAS teaching guide with
model science learning activities
(27.8%). The least helpful resource
was the on-demand learning mod-
ules on the online platform (33.3%),
likely because of researcher-observed
challenges with technology (eg, reli-
able Wi-Fi access, teachers’ prior
experience, and comfort with online
learning). Teachers reported that the
most valuable program incentive was
access to the PEAS training resources
(eg, PEAS teacher guide and elec-
tronic resources on the program web-
site) (38.9%) and the new science
materials for their classroom
(33.3%), followed by the gift cards
(16.7%) and access to food for science
activities at their center (11.1%).
All teachers agreed or strongly agreed
that the program positively impacted
their ability to provide engaging sci-
ence using healthy foods as a teach-
ing tool. Half of the teachers who
implemented PEAS rated their overall
experience excellent, and the other
half rated it good. All teachers were
highly likely (HL) or likely (L) to con-
tinue using the teaching strategies:
practice science (HL, 55.6%; L,
44.4%), engage the senses (HL,
61.1%; L, 38.9%), apply science talk
(HL, 61.1%; L, 38.9%), and support
learning (HL, 55.6%; L, 44.4%). Most
teachers said they were HL (38.9%)
or L (44.4%) to recommend PEAS to
other teachers they know, whereas 3
teachers (16.7%) said they were
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highly unlikely to recommend it to
others. Most teachers (77.8%) pre-
ferred to complete the modules using
paper copies instead of the online
platform; both formats featured iden-
tical content.

Teachers were also allowed to
engage in a 60-minute in-depth tele-
phone interview to discuss their experi-
ences with the program. Interviews
were conducted by a trained researcher,
recorded, and transcribed verbatim.
Two trained qualitative researchers
independently completed open coding
and identified initial overarching
themes using a phenomenological
approach. Phenomenology seeks to
understand how human beings experi-
ence a phenomenon or the common
lived experience of a group.*® Inter-
views (n = 17) revealed teachers initially
felt the time was a barrier, but time
became less of an issue as they pro-
gressed through the modules. Teachers
were motivated by children’s enthusi-
asm for learning and hands-on food
exploration, including  observing
improvement in children’s willingness
to try vegetables during taste-testing
opportunities. Teachers suggested we
increase the variety of foods presented
in model science learning activities
beyond the 4 selected vegetables (car-
rot, tomato, spinach, peas). Teachers
expressed that PEAS improved their
confidence in teaching science, and
although children are naturally curious
about scientific inquiry, teachers were
surprised by children’s enthusiasm,
capability, and retention of science
concepts. Teachers’ feelings of surprise
may reflect their initial beliefs and self-
efficacy about science education in
early childhood.”” Overall, teachers
identified the PEAS technical and
administrative team as a major support
in their ability to engage in PEAS.
Teachers commented that the corona-
virus disease 2019 pandemic continued
to burden their engagement with the
program and daily classroom routines
(eg, the class being out for 2 weeks
because of a positive case in child/
teacher). Teachers stated that the
coronavirus disease 2019 pandemic
increased teacher feelings of burnout,
which likely also impacted their PEAS
experience and level of engagement
with the program.

Finally, teachers described using
PEAS as a model for their learning

and implementation. Throughout
the program, teachers learned PEAS
strategies, set goals to use PEAS strate-
gies, and delivered activities to prac-
tice PEAS strategies. Teachers stated
they would likely use each of the
strategies in the future after the pro-
gram ended.

IMPLICATIONS FOR
RESEARCH AND PRACTICE

Prior studies examining Head Start
teachers’ experience using food in
the classroom suggest that limited
time is a common barrier to FBL.'?
Program evaluation of More PEAS
Please! revealed that limited time
continues to be a barrier to complet-
ing the intervention. However, as
teachers became more familiar with
the program and training resources,
they verbally acknowledged that
the magnitude of this challenge
declined over time, as noted in
the qualitative interviews. Although
teachers acknowledged barriers in
implementing the program, they also
emphasized that the continued PEAS
technical and administrative support
they received during its implementa-
tion was key to their successful
progression through the program.
Considering the future dissemina-
tion of the project, sustained pro-
grammatic support for Head Start
teachers will be critical for teacher
retention, satisfaction, and program
success.

Identification, consideration, and
responsiveness to teachers’ needs
were critical for the success of the
program. For example, our learning
modules were created to be imple-
mented as on-demand, online-only
modules on the basis of Head Start
teachers’ and administrators’ input
before designing program materials.
However, once the intervention
began, many teachers experienced
barriers to accessing online modules
(eg, trouble accessing a reliable Wi-Fi
signal at their center, low technologi-
cal proficiency, and a work policy
regarding phone use). These barriers
prompted us to convert all online
materials to be available on paper
shortly after the intervention began.
Our data support the need to con-
sider multiple program delivery
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modalities to better meet teachers’
individual needs when engaging
Head Start teachers in future pro-
grams.

Teachers requested an increased
variety of fruits and vegetables fea-
tured in the program’s taste-testing
opportunities. Originally, we chose
4 target vegetables to be featured
throughout the 16 model science
learning activities and taste tests
to ensure sufficient repeated
exposure.'"'? Prior research suggests
that repeated exposure to a vegetable
can improve preference and con-
sumption of vegetables as a whole.*®
However, future research is war-
ranted to determine if exposure to
various vegetables (repeated expo-
sure, but not to the same vegetables
to increase variety) will still posi-
tively impact preference and con-
sumption toward all fruits and
vegetables.

NOTES

The Institutional Review Board of
East Carolina University approved
all study protocols (UMCIRB 21-
001272). Teachers were recruited to
participate in the pilot evaluation of
the program on the first day of the
PEAS Institute kick-starter preservice
workshop. Teachers were informed
of the study purpose, what types of
questions would be asked, the con-
senting process, the incentive, and
the timeline for completing pilot
evaluations. Teachers deciding not to
participate in the pilot evaluation of
the intervention were not excluded
from participating in the program.
Teachers interested in participating
in the pilot study provided electronic
consent through REDCap. Teachers
received a gift card compensation
(up to $120) for participating in pro-
fessional learning community activi-
ties, completing program evaluation
surveys at baseline, during, and post-
intervention, and volunteering for
an in-depth postinterview. The PEAS
program materials are available for
free on the More PEAS Please! website
(www.morepeasplease.org). White-
board training videos can be found
on the More PEAS Please! YouTube
channel (https://www.youtube.com/
@morepeasplease6209/playlists). The
project was funded by a S-year
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National Institute of General Medical
Sciences Science Education Partner-
ship Award within the National
Institutes of Health (award no.
R25GM132939). The authors give
special thanks to Nita Davis Edwards
for her technical support assistance
and the Head Start Center Directors at
each site for their continued support
of the program.
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