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Abstract

Background/Objectives: Childhood overweight and obesity are on the rise in the United States with
one in five children reported to be obese. This can lead to increased risk of diet-related chronic
diseases earlier in life. Reports conflict on whether fruit and vegetable programs are beneficial. The
aim of this study was to look at the Real Food for Kids (RFFK) Fresh Food Explorers Program, a 8-
week program that aimed at improving preschoolers’ views of vegetables in different categories.
Methods: Preschool students completed visual surveys at the beginning and end of the program,
asking about their views of vegetables from different categories. Following the pre-survey, teachers
were provided weekly kits over eight weeks containing videos, lesson plans, activity sheets, and
detailed hands-on activities. Weekly lessons focused on specific vegetables, including tastings, to
reinforce lesson concepts and build positive exposure. Children were sent home with produce bags
to share with their families, allowing the lessons and exposure to continue at home and helping to
address food insecurity in households. . Survey results were documented and analyzed to determine
the impact. Results: A total of 177 preschoolers from 10 classrooms in the Washington DC area
showed an increase in positive views on vegetables in all categories except for tomatoes, which
remained the same. Conclusion: Our findings show that the Fresh Food Explorers program may
improve vegetable consumption and views among preschool children and show that knowledge and
repeat exposure are essential.

Keywords: preschool; vegetable intake; nutrition education

1. Introduction

Childhood overweight and obesity rates are continuing to rise in the United States (U.S.), with
one in five, or over 14 million children between the ages of 2 and 19 affected [1]. A child is considered
overweight when they fall in the 85th-94th percentiles on the growth chart. Obesity is defined as
being in the 95th percentile or above [2]. Childhood obesity rates appear to increase with age and as
income decreases, and rates vary by both race and gender. During the 2017-2020 time, the CDC
reported the highest obesity rates were seen in Hispanic children (26.2%), non-Hispanic Black
children (24.8%), followed by non-Hispanic White children (16.6%). By gender, non-Hispanic Black
females (30.8%) and Hispanic boys (29.3%) had the highest rates [1].

From a financial perspective, obesity in children costs the U.S. around 1.3 billion dollars in 2019,
with figures quoted as being between $116-$310 per person per year more than healthy weight
individuals, depending on the severity [1]. Childhood obesity leads to increased incidence of mental
health issues [3] and non-communicable diseases such as increased blood pressure, high cholesterol,
diabetes, and asthma [3,4].

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202602.1925.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 27 February 2026 d0i:10.20944/preprints202602.1925.v1

2 of 8

Nutrition in early childhood helps children develop healthy eating habits and receive the
nutrients they need to grow and develop normally [5]. The Dietary Guidelines for Americans (DGAs)
recommends eating a variety of fruits and vegetables as part of a healthy diet. Studies show that diets
rich in vegetables are associated with a reduced risk of many chronic diseases, including heart
disease, diabetes, and some cancers. This is likely due to the phytochemicals, vitamins, minerals,
and fiber content found in fresh vegetables [5-7]. Research shows that the consumption of vegetables
decreases as income decreases, and consumption also decreases with age [1]. A study in New Zealand
found that rates of vegetable consumption steadily declined, with current levels below
recommendations. The high cost of fresh vegetables was one of the biggest barriers, especially when
compared to the cost of low-nutrient fast foods [8].

There are conflicting reports on whether fruit and vegetable programs provide the benefits that
they intend to. One study found that these programs appeared to improve school health and
suggested that they may be a reasonable way to increase intake when implemented in schools,
including preschool [8]. The Fresh Food Explorers Program is part of a much larger initiative that is
run by the nonprofit Real Food for Kids in Fairfax, Virginia. The goal of this organization is to
“change eating behaviors and improve health outcomes for children in the greater Washington, DC
Region.” With the help of local chefs and farms, Real Food for Kids offers healthy, seasonal, and
culturally diverse meals and meal kits for food-insecure families, interactive nutrition education,
advocacy efforts, and opportunities for students to help create healthy school lunch options [9]. The
aim of this review was to see if the Fresh Food Explorers Program had a positive impact on the
consumption of fresh vegetables in preschoolers in the Washington DC area.

2. Materials and Methods

2.1. Participants and Settings

The Fresh Food Explorers program was created for at-risk preschool students in low-income
communities. The schools included in this program were selected based on their Title 1 status and on
whether RFFK had an existing relationship with them. The program took place in ten preschool
classrooms in the Washington DC metro area and was implemented by the classroom teachers who
were trained and equipped by Real Food for Kids. RFFK staff were available on-site on lesson days
to lend a hand with tastings and answer teachers’ questions. The program is flexible and encouraged
teachers to use teaching methods that work for them.

2.2. Parents

Parents were shown a presentation in English and Spanish with an explanation of the Fresh Food
Explorers Program, what to expect during the 8 weeks, including information on the produce bags
that the children will be bringing home with them, why the lessons are important, and information
about the surveys that are needed to gauge the program’s success.

2.3. Teacher Training and Support

Teachers received an orientation on the Fresh Food Explorers Program and a detailed
explanation on what was included in the teacher tool kits that arrived in a clear bin and contained
materials for up to 25 students including: pre- and post-surveys, detailed lesson plans for each week,
posters, activity materials and items needed for the weekly tastings. Teachers received electronic
information and links to the weekly videos and digital copies of all materials so that they could be
used on their smartboards. Prepared vegetables for lesson displays and tastings were provided by a
certified food service partner on lesson days and were delivered to the classroom by a RFFK team
member.
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2.4. Data Collectioncca

2.4.1. Parents

Parent data were collected through optional pre- and post-surveys in both English and Spanishn
. Initial surveys were sent home with notes from the classroom teachers describing the program and
asking them to complete and return them to the school. No personal information was collected, so
the information remained anonymous. Parents were asked whether vegetables from different
categories were prepared at home, and, if so, whether their children consumed %2 cup or more of the
vegetables from each category. The survey also asked whether their children consumed at least %2
cup of each of the individual vegetables served. At the end of the eight-week program, the same
survey was re-sent to the parents to determine whether there were any changes in vegetable
consumption at home.

2.4.2. Students

A presurvey was given to the students by their teachers in the form of a visual graphic featuring
images of 9 different vegetables (Figure 1). Below each vegetable are three faces (one happy, one
neutral, and one sad), and children were asked to circle the face that indicated how they felt about
each vegetable. Over the next seven weeks, the children received lessons from their teachers that
offered fun, hands-on educational activities, videos, songs, and the opportunity to taste vegetables in
multiple colors and categories. By using multiple exposures to the same vegetables in different
forms, the children may learn that they like vegetables when prepared in different ways, such as in
soup, salsa, or dipped in hummus. At the end of the seven weeks, the preschoolers were given the
same visual survey and asked to mark the face indicating whether they liked, disliked, or thought
the vegetables were ok.

My Favorite Vegetables!

Which vegetables do you like to eat?

Carrots \«r Beans ‘ Peppers %
) N
© © |0 © 6| © @
Corn Cabbage Broccoli
/ &g
© 0 el v 6| »v @

Tomato Celery " | Cucumber
/'//‘;;

—
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Figure 1. Fruit and Vegetable Survey.
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2.5. Data Analysis

Before-and-after surveys were reviewed by a research student from George Mason University’s
Nutrition and Food Studies department for each of the schools that participated. The information
was then entered into a spreadsheet for analysis. Because it was a small program, incomplete surveys
were included but were reported as missing or incomplete in the final numbers and bar graphs.
Because there were no identifiers, names, or assigned numbers, a direct comparison could not be
done; however, overall information was recorded to see if there were trends in either direction.

3. Results

3.1. Parent

Although all the parents received a survey to fill out, the response both at the beginning and end
was poor. Of the 177 students, only 23 parents responded to the beginning survey. After removing
those that did not meet criteria for inclusion (having 75% or more of the information complete) a total
of 20 surveys were included for final review. The average household size was 4.7 and the average
number of children reported in the homes was 2.5. Table 1. Shows the result of beginning survey and
Table 2 shows the results of the end of program survey.

Table 1. Types of Vegetables and Frequency of Served at Home.

Vegetable Never Rarely  Sometimes  Often Blank
Arugula 11 1 6 1 1
Bell Pepper 1 7 10 1 1
Broccoli 0 4 9 7 0
Cabbage 2 6 11 1 0
Carrots 0 2 5 13 0
Cauliflower 0 4 13 0
Celery 2 7 4 6 1
Corn 2 2 10 6 0
Cucumber 2 7 4 7 0
Beans 0 4 4 12 0
Iceberg Lettuce 1 2 12 5 0
Kale 7 7 4 1 1
Romaine Lettuce 3 7 7 3 0
Spinach 2 4 5 8 1
Zucchini 7 5 5 2 1
Tomato 0 2 8 10 0

3.2. Students

3.2.1. Demographics

A total of 177 students from 10 classrooms across Arlington, Virginia, Prince George’s County,
Maryland, and Washington, DC. Most students in Arlington and Prince George’s County were
Hispanic, while the majority in DC were Black. The ratio of male to female students was reported to
be even, although specific numbers were not reported in the data received.
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An analysis of beginning and end data for how preschoolers felt about the vegetables that were
explored during the 8-week program showed an overall increase in the number of students that

reported liking vegetables (Table 2).

Table 2. Beginning & End Comparison of Individual Vegetables Liked

Vegetable Beginning End
Carrots 67% 71%
Beans 42% 53%
Peppers 43% 46%
Corn 76% 83%
Cabbage (Purple) 46% 54%
Broccoli 66% 68%
Celery 53% 64%
Cucumber 60% 63%
Tomato 57% 56%
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Figure 2. Fruit and Vegetable Feelings Before and After the Program.

4. Discussion

This paper reports on the observational findings of a pre-school intervention aim on increasing
fruit and vegetable acceptance in pre-school children. The findings from this intervention indicate
that preschoolers’ reported feelings toward a variety of fresh vegetables were generally positive or
neutral at both the beginning and end of the Fresh Food Explorers Program, with modest
improvements observed over time for several vegetables. Across nearly all vegetables assessed, the
number of children reporting “like” responses increased from pre- to post-assessment, while “don’t
like” responses either decreased or remained stable. These results support the working hypothesis
that exposure-based nutrition education programs can positively influence preschoolers” acceptance
of fresh vegetables. Cooke, Wardle, and Gibson found that preschool children showed increased
liking for vegetables following a series of repeated exposure and tasting sessions, indicating that
repeated exposure and associative conditioning can effectively enhance children’s preference for
vegetables that are initially less familiar or less preferred [10]. These findings are consistent with
previous studies demonstrating that repeated exposure, sensory exploration, and positive social
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contexts can improve children’s acceptance of vegetables, even in the absence of immediate changes
in consumption [10-12].

Some vegetables, such as broccoli and tomatoes, showed relatively stable preference patterns,
with minimal change from the beginning to the end of the program. This may reflect already high
baseline acceptance. Importantly, neutral (“ok”) responses persisted across most vegetables,
highlighting that neutrality should be interpreted as a meaningful outcome in early childhood. Prior
research suggests that neutral responses often preceded liking and may represent an important
transitional stage in the development of food preferences [13].

From a broader public health perspective, these findings are relevant given the continued rise in
childhood overweight and obesity rates in the United States, particularly among children from lower-
income and racially and ethnically diverse populations. Early childhood represents a critical window
for establishing dietary patterns that may persist into later life [14]. Programs such as Fresh Food
Explorers align with Dietary Guidelines for Americans recommendations by promoting vegetable
variety and exposure at a young age, potentially helping to mitigate disparities in diet quality that
contribute to obesity and chronic disease risk.

Despite these encouraging results, several limitations should be considered. This was an
observational study, and the identity of the students was blinded. This means that we only can report
on the overall changes and were not able to compare the changes on an individual basis. The
assessment measured self-reported feelings rather than actual intake, which do not necessarily
translate into sustained behavioral change. Additionally, the relatively short duration of the program
may limit the magnitude of changes observed in certain vegetables. Future research should
incorporate individual changes, objective measures of consumption, examine longer-term outcomes,
and explore the role of family and home food environments in reinforcing program effects. Further
investigation into differential responses by demographic characteristics may also help refine and
tailor interventions for populations at greatest risk.

These results suggest that the Fresh Food Explorers Program shows promise in improving
preschoolers’ receptivity to fresh vegetables. When considered within the broader context of
childhood obesity prevention, such early, exposure-based nutrition interventions may play an
important role in fostering healthier eating behaviors and supporting long-term public health goals.

5. Conclusions

The overall results from the Fresh Food Explorers Program show that it has a positive impact on
preschool children’s views and willingness to try a variety of vegetables in the school setting. It is
possible that the repeated exposure and positive association created during the lessons increased the
likelihood of liking the introduced vegetables. It was hard to gauge the program’s impact outside of
school because parent participation was poor.

As a way forward, it would be helpful to repeat this program with the students the following
year to see if the results remained the same, continued to improve, or returned to baseline.
Additionally, finding new ways to encourage parent involvement beyond providing the weekly
produce bags could go a long way toward measuring the program’s impact in a broader setting.
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