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Abstract

The prevalence of childhood obesity has tripled in the past 30
years. Establishing healthy eating and physical activity patterns at
an early age lowers the risk of obesity, making schools an important
partner in establishing healthy lifestyle in children. Using an
experimental design, this study was conducted in a rural Midwestern
school district to examine the impact of five 30-minute nutrition
education lessons from Discover MyPlate with a focus on the nutrition
knowledge, attitudes, and healthy eating behaviors of kindergarten
students. The results suggest that Discover MyPlate was effective for
teaching children about healthy eating. However, no evidence was
obtained to indicate eating behaviors were immediately affected.
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Introduction

According to the United States Department of Agriculture,
United States Department of Health and Human Services (2010),
the average child 4 to 8 years old needs an estimated 1,200-1,400
calories per day, with a recommended daily intake of 5 ounces
grain, 1% cups vegetables, 1% cups fruit, 2% cups dairy, and 4
ounces protein. MyPlate, a depiction of how to build a healthy
meal, serves to remind people to eat from all five food groups and
urges individuals to make half of their plate fruits and vegetables
[17].

National Health and Nutrition Examination Survey data
indicate current consumption patterns for fruit among children
4 years of age and older, and vegetables for children 2 years of
age and older, are below recommended levels [10, 12] noted a
downward trend in fruit consumption as children get older and a
deficit in dark green vegetable consumption altogether.

Analysis of food consumption data from 1989 through 2008

indicates a significant increase in savory and sweet snacks in the
diets of children aged 2 to 6 year [4]. The consumption of high-fat
processed foods and sugar-sweetened beverages that contribute
excess calories to children’s diets, along with the increased use
of technology and decrease in physical activity, have significantly
impacted children’s health [9].

Concordantly, the prevalence of obesity for children aged 2
to 19 has tripled in the past 30 years from 5.5 percent in 1980
to 16.9 percent in 2012 [6]. As seen in a cohort study of 9,000
students, the prevalence of obesity increased from 12.4 percent
overweight or obese in kindergarten to 20.8 of the same students
by eighth grade [3].

With the current diets of children and the increased rates of
overweight and obesity, the Academy of Nutrition and Dietetics
recognizes the need for nutrition education programs to
influence children’s dietary intake [14]. While parents and early
feeding practices greatly affect a child’s eating behavior, formal
education in the schools and community programs can play a
significant role in establishing these behaviors [16]. Especially
if the child lacks an avenue for learning about nutrition in the
family or home, nutrition education may have to rely on sources
outside the home [10].

The United States Department of Agriculture’s Team Nutrition
released the Discover MyPlate nutrition education curriculum for
kindergarten students in June 2014 (White et al. 2014). Although
formative research was completed in developing the curriculum,
no published evaluation of the curriculum has been identified.
The purpose of this study was to measure the impact of five
30-minute nutrition education lessons from the Discover MyPlate
curriculum on the nutrition knowledge, attitudes, and healthy
eating behaviors of kindergarten students in a rural, Midwestern
school district.
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Methods

This program evaluation was deemed “non-human subject
research” by the University’s Institutional Review Board. The
intervention school submitted a letter requesting that this
nutrition education curriculum be implemented. Previous data
from the intervention school corporation revealed 46 percent
overweight and obesity rate among students, with only 18
percent eating 2 fruits and 3 vegetables daily, [1]. Additionally,
54.1 percent of the students in the target elementary school
received a free or reduced priced lunch [8].

In collaboration with each kindergarten teacher, a letter
of information was sent home with each student outlining the
upcoming Discover MyPlate program evaluation. Two surveys,
student and parent, were created based on the Discover MyPlate
objectives, as well as methodology and instruments from similar
program evaluations [2, 5]. The student survey was piloted on
six kindergarten students from outside the intervention school.
Three experts in the field tested the student and parent surveys
for content and construct validity. Improvements to wording,
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pictures, answer choices, and logistics were made prior to giving
the assessments (Figures 1 & 2).

The validated and piloted student pre-assessment was given
to all full-day kindergarten students in four classrooms from
the intervention school. Students were called into the hallway
to complete the assessment one on one with either the primary
researcher or one of the four trained research assistants. Absent
students were noted and given the assessment within a few days.

Using a quasi-experimental, convenience sample design, two
classrooms were randomly selected to receive the five lessons
from Discover MyPlate while the remaining two classrooms
served as controls.

The Discover MyPlate curriculum was condensed into five
30-minute lessons to cover key objectives within the stated time
agreement with the intervention school. The five lessons covered
the following topics:

. The five food groups

Student Survey Questions (Qualtrics)

Student’s gender

Student’s teacher

Student’s name

Do you know what a food group is?

How many food groups do you think there are?

o ok w2

Can you tell me the names of the food groups? (Click the box next to
each group he/she can name.)

o Fruits

o Vegetables

o Protein/ Meat

o Dairy/ Milk

o Grains/ Breads

7. MyPlate is a picture that reminds people what to eat every day to be
healthy. Can you point to the MyPlate picture? (student will choose from

three plctures

ves

8. What food group do these foods belong in? (a picture of various grains).

9. Have you eaten any fruit today? (Assessments done in afternoon.)
10. Have you eaten any vegetables today??
11. What is your favorite colorful fruit?

12. What is your favorite colorful vegetable

13. Have you eaten a kiwi before?

14. How does eating this fruit make you feel?
e
1&% '1 u-nE'-a

’].\:_-\‘)' A sy /

" — —

15. How does eating this vegetable make you feel?

16. How about this vegetable? (broccoli)

17. Is this a healthy choice to fuel your body SO you can play'7
o Soda =

o Whole Grain Cereal

o Potato Chips

Figure 1: Child Assessment
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Discover MyPlate

PARENT/GUARDIAN SURVEY

Child’s Name: Teacher.

1. Inthe past month, have you noticed any changes in your child’s eating behaviors?
[J No, no change
[0 Yes, a positive change (e.g., they are eating and asking for healthier foods!)

If yes, what changes have you seen?

2. Ingeneral, does your child usually like eating fruits?
O No
O Yes
3. Ingeneral, does your child usually like eating vegetables?
O No
O Yes
4. In the past month, have you noticed a change in your child’s attitude toward eating fruits?
O No, no change
O Yes, a positive change (e.g., eating more fruit/asking for fruit)
O Yes, a negative change (e.g., not willing to eat fruit/never asking for fruit)
5. In the past month, have you noticed a change in your child’s attitude toward eating vegetables?
[0 No, no change
[J Yes, a positive change (e.g., eating more veggies/asking for veggies or a salad)
0 Yes, a negative change (e.g., not willing to eat veggies/never asking for veggies)
6. Hasyour child tried eating a NEW fruit recently?
O No
O Yes. If yes, what fruit/fruits?

7. Hasyour child tried eating a NEW vegetable recently?
0 No
O Yes. If yes, what vegetable(s)?

Please return to your child’s kindergarten teacher by Friday x/x/2015

Figure 2: Parent Assessment

. Healthy meals with MyPlate . Physical activity and foods that fuel your body for play
. Eating the rainbow with fruits and vegetables Students in the treatment group learned the five food groups
. The importance of breakfast through a variety of act1v1t1.es, including interactive teachings,
games, food cards, taste testing, food group characters, a song, a
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snack, worksheets, “Emergent Reader” booklets, and take-home
activities. Additional activities included in the curriculum that
were not used in this study due to time constraints included story
time, dramatic play, and a gardening demonstration.

After the intervention, all kindergarten students were given
the post assessment in the same manner as the pre-assessment.
The parent/guardian surveys, attached to a second letter of
information, were sent home with all students. The letter asked
parents to participate in a short survey about any changes they
may have noticed in their child over the past month.

Data was coded for classroom and treatment or control
group. All missing fields within the data were re-coded as “I
don’t know,” since research assistants were advised to leave the
question blank if the child could not give an answer. Data was
analyzed using cross-tabulation, paired t-test, one way analysis
of variance, and Pearson’s Chi Square from the SPSS version 22
statistical analysis software (IBM Corporation). Significance was
set at an alpha level of p=0.05.

Results

Atotal of 95 students were included in this program evaluation
(48 treatment group; 47 control group). Overall, 49.5% (n=47)
of the students were male and 50.5% (n=48) were female. No
significant differences were detected for the pre-assessment
between the control and treatment groups on any variables.

Data from the post-assessment indicated students in the
treatment group were significantly more likely than the control
group to: acknowledge what is a food group, state the correct
number of food groups, give the names of each food group,
identify the MyPlate logo, and assign foods to their corresponding
food group.

When asked, “Do you know what a food group is?” the
treatment group increased from 6.5 percent at pre-assessment
to 79.2 percent at post-assessment who responded “yes”.
When compared to the control group, who increased from zero
at pre-assessment to 37.8% at post assessment, this finding
was significant (p<0.05). For the ability to state there are five
food groups, the percentage of students from the pre- to post-
assessment increased from 22.5 percent to 95.8 percent, while
the control group decreased from 10.5 percent to 2.5 percent,
causing a significant difference between groups (p<0.05)

In the treatment group, the greatest increase in knowledge for
the ability to name each food group from pre- to post-assessment
was for “dairy” (72.9 percent) followed by “vegetables” (68.6
percent), “fruit” (56.3 percent), “protein” (48.5 percent),
and “grains” (45.8 percent). All food groups had significant
differences between groups (0.05). The percentage of students
from pre- to post-assessment who were able to identify the
MyPlate logo increased from 30 to 92 percent in the treatment
group, while the control group decreased from 34 to 17 percent,
causing a significant difference between groups (p<0.05). Also,
students were shown a picture of foods in the grains group and
vegetable group. For both pictures, there was a difference in
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the number of students who could say “grains” or “vegetables”,
with the treatment group increasing significantly (p<0.05). The
results of treatment versus control groups for MyPlate food
group knowledge are summarized in Table 1.

Although colorful fruits and vegetables were a focus of one
lesson, there was no difference between treatment and control
group in students’ ability to name a colorful fruit (p=0.124) and
vegetable (p=0.902). Fruit and vegetable consumption, as well as
attitude toward three healthy foods (two of which were tasted
by the treatment group), had no significant difference between
treatment and control groups (p>0.05). Lastly, there was no
difference between groups at post-assessment for ability to select
healthy foods (p>0.05), as the majority of students were already
able to identify healthy versus non-healthy choices during the
pre-assessment.

Fifty (52.6% response rate) parents/guardians responded
to the survey sent home with all students after intervention.
No differences were detected between groups in the parents’
perception of their child’s eating behaviors, attitudes toward
fruits and vegetables, or willingness to trying a new fruit/
vegetable.

Discussion

Although students receiving the Discover MyPlate lessons
showed significant improvement in nutrition knowledge over
their non-intervention peers, no significant nutrition behavior
or attitude changes were detected. Other nutrition programs,
however, have been successful in these areas [7] focused their
education and assessments on several health behavior changes,
some showing significant improvement and others not. Discover
MyPlate promoted a broader understanding of nutrition and
MyPlate, but perhaps focusing on multiple behaviors and specific

Table 1: Treatment vs. Control: MyPlate Food Group Knowledge (n=95)
Question Category Timing X? P
Do You Know what a Per 3.1 0.078
food group is? Post 16.5 <0.001
How many food groups Per 17.3 0.506
do you think there are? Post 81.4 <0.001
Fruit Per 0.1 0.701
Post 13.0 <0.001
Per 0.9 0.349
Vegetables 5t 253 <0.001
Can you tell me the * .
names of the food Protein Per
Post 28.0 <0.001
groups?
Dairy Per . i
Post 24.3 <0.001
Grains Per 1.0 0.302
Post 29.7 <0.001
Can you point to the My Per 1.3 0.863
Plate picture? Post 53.5 <0.001
Picture of Per 1.0 0.320
Inwhatfood groupdo o i pogt 30.5 <0.001
you think these foods .
belong Picture of Per 1.4 0.486
vegetables ~ Post 21.2 <0.001
*No student provided a correct answer .
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improvements would have resulted in significant behavior
changes [11] served bi-weekly healthy snacks over a four-
week intervention period that resulted in improved snacking
behaviors. Due to limited resources and time, students in this
program evaluation had only two opportunities for healthful
snacks. The more exposure a child has, the more likely they
will prefer healthful foods, impacting dietary intake of children
[11]. Research also indicates it can take up to 10 to 15 new food
exposures for a person to show a shift in taste preferences and
attitude toward certain foods [13].

Though measures from the parent survey were not significant
when compared to the control group, nearly one third of
responding parents from the treatment group reported a positive
change in their child’s eating behaviors. Parents were able to
comment on any changes noticed in their child’s behaviors/
attitudes. Six comments from the treatment group, as opposed
to 1 from the control group, indicated their child was asking for
more fruits and/or vegetables.

Other comments relayed by parents of the treatment group
were related directly to the Discover MyPlate lessons. For
example, “She talks about what food groups her foods belong
to,” and “more aware of what is on his plate.” On the contrary,
comments from the control group may have been related to the
student assessment questions but were not tied to the Discover
MyPlate lessons. For example, “she tells us sugar and junk food is
bad for us,” and “asks for healthier drinks.”

Limitations are seen in the design and methods of this study.
First, condensing the curriculum may have lost some of the effects
of the all-inclusive program. Second, the data was not filtered for
students present at less than majority of the lessons. Third, other
community efforts to promote health and wellness may have
skewed the data, causing some measures to not be statistically
significant. Fourth, students may have been distracted during
the assessments as the location of the assessment was confined
to the hallway outside of the kindergarten classrooms, where
distractions may have been present.

Some strengths in this program evaluation exist. First, the
intervention school requested this nutrition education resulting
in enthusiastic collaboration with kindergarten teachers and
complete participation from all possible subjects. Second, the
presence of a control group allowed foramore accurate evaluation
of changes caused from the intervention alone. Third, the child
survey instrument was piloted and validated, with changes made
to the survey prior to starting data collection. Fourth, all lessons
were taught by the primary researcher to provide uniformity
between the two treatment classrooms.

Curriculum

Discover MyPlate was an excellent and comprehensive
curriculum. It is user friendly, suitable for elementary teachers
and extension educators alike. Discover MyPlate has suggestions
to guide the user based on allotted time frame to teach the
curriculum; there are enough activities and event suggestions to
spread this curriculum throughout the entire school year.
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Strengths of Discover MyPlate include its highly current
standards, newly innovative education tactics, engaging supply
of education materials, and narrowed focus on a target age group
(kindergarten). This curriculum, however, could be modified to
reach other levels of elementary students or even preschoolers.

Discover MyPlate is a curriculum that promotes healthy
eating practices for children and enhances children’s nutrition
knowledge. As it was reported through the parent survey, a
parent of a child that completed this program noted this positive
change: “Through Discover MyPlate, my child seems to better
understand why he has always been given healthy foods at home.”
As knowledge about nutrition increases, interest in health
flourishes, and healthful behavior changes are more likely to
occur.

Conclusion

Based on assessment measures and parent comments about
change perceived in their student, it can be stated that the Discover
MpyPlate nutrition education curriculum for kindergarten students
is effective for teaching children about healthy eating. This
curriculum appeared to have successfully provided kindergarten
students a foundation of nutrition standards and guidelines from
MyPlate. Despite no significant behavioral or attitude changes
assessed from this program, the full impact of Discover MyPlate
on the future of these students is unknown.
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