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Abstract

Introduction

A school-based nutrition education intervention was 
implemented with second and third graders who used 
their functional health literacy skills of reading, writing, 
and speaking to learn about the MyPlate food model from 
the United States Department of Agriculture. The pretest-
posttest intervention determined if children had ever seen 
the MyPlate food picture and if children participated in 
grocery shopping and meal making events with their family 
at home. Interactive health literacy accounted for the 
conversations that children had with their teachers about 
food and nutrition when learning about the MyPlate food 
model and when preparing three recipes over three days in 
the school classroom. Interactive health literacy strategies 
also included children’s ability to interact and learn about 
the MyPlate food model as a valid and reliable print 
and electronic material associated with meal planning. 
Implications and guidelines for teachers and parents are 
discussed for advancing the need for and understanding 
of functional and interactive health literacy for elementary 
children in the United States.

Health literacy is considered a cognitive and functional 
term (Baek et al, 2019), and a skill that can be practiced 

in preK-12 school health education in a developmentally 
appropriate way (National Consensus for School Health 
Education, 2022). Historically, the concept of health literacy 
has included a focus on the functional literacy skills of 
reading and writing as ways to determine improved health 
status (Morrison et al., 2019) with more recent interests in 
health literacy as a social practice (Samerski, 2019; Pitt 
et al., 2019). Health literacy is also known to have a social 
gradient that ties the concept of health literacy to the 
social determinants of health (Tamayo-Fonseca et al., 2023; 
Felter & Ubbes, 2023). In global contexts, one of the social 
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determinants of health is education. Lastrucci and 
colleagues (2019) found that functional health literacy 
mediated 19% of the association between education 
and self-reported health, and functional health 
literacy mediated 13% of the relationship between 
financial status and self-reported health. Interactive 
health literacy was not addressed.

Across all academic disciplines, reading and writing 
are related to thinking (Pearson & Tierney, 1984; Staton-
Spicer & Wulff, 1984). Writing is the action of expressing 
ideas, opinions, and views in printed or written 
communication (Gerde et al., 2012). Reading is useful 
in accumulating curriculum knowledge in the form of 
facts, topics, and skills (Ubbes, 2002) through receptive 
language (Webb, 2013, p. 346), whereas writing is 
useful in “putting knowledge and personal ideas to 
work” (Wang & Wang, 2012, p. 40) through expressive 
language (Brannon & Dauksas, 2014). For example, the 
writing of grocery lists and recipes is an expressive 
language that can help with memory recall and 
reading comprehension about food and nutrition. 
Children build background knowledge in a health-
related topic like nutrition (i.e., domain knowledge) as 
they read and develop an ability to make inferences 
when decoding the meaning of words, symbols, and 
gestures from print and electronic materials. When 
thinking and learning alone and especially when 
thinking and talking with others, children learn to put 
their own thoughts into words, symbols, and gestures 
during an encoding process which is foundational 
to functional literacy. When functional literacy skills 
and processes are practiced by children while also 
learning about health information, functional health 
literacy emerges (Ubbes, 2023). When the health 
information is verified through an interactive process 
with significant others while using valid and reliable 
materials, interactive health literacy will also develop 
(National Consensus for School Health Education, 
2022).

Health literacy activities for nutrition include reading 
recipes, reading food labels, writing and talking 
about grocery lists, reading and talking during 
grocery shopping, talking and reading recipes 
during meal making, and talking and eating meals 
in social interactions. Such nutrition-related activities 
are examples of functional health literacy because 
people are reading, writing, and speaking about 
health (Ubbes et al., 2023). As such, nutrition-related 
activities like those named above could also be 
called health literacy events (Rumenapp et al, 
2023). Health literacy events are opportunities when 
individuals transform their health-related knowledge 
into practice (Rumenapp et al., 2023). Health literacy 
events give individuals opportunities to demonstrate 
their functional health literacy skills which serve 
as developmental precursors to health habits and 
routines (Ubbes, 2023). Health literacy events can also 

help people to develop their interactive health literacy 
skills when participating in food-related conversations 
in social settings. Interactive health literacy increases 
when the context requires people to use literacy skills 
to access and act on print and electronic information 
when making decisions about health (Pitt et al., 2019).

In school health education, elementary children 
have the potential to build their interactive health 
literacy skills by learning about the MyPlate food 
model based on the 2020-2025 Dietary Guidelines for 
Americans (United States Department of Agriculture, 
2020). When students interact with valid and reliable 
health information from a governmental agency 
to demonstrate their health literacy skills, they will 
also learn nutrition guidelines and practice the skills 
of decision making and goal setting for improved 
nutrition. Support from parents and teachers is 
necessary so children can scaffold their growing 
understanding of the MyPlate food model. When 
students demonstrate the ability to access valid 
information, products, and services to enhance health, 
they meet a health education curriculum standard 
called health literacy (National Consensus for School 
Health Education, 2022). Students who practice the 
MyPlate application in school health education class 
(https://www.choosemyplate.gov/node/5760) can 
also advocate for nutrition guidelines at home by 
showing their parents, caregivers, and siblings how 
to keep track of food groups from printed documents 
and digital devices as a form of interactive health 
literacy.

Communicating about common goals for healthy 
eating in a family helps to establish social and cultural 
norms that can build nutrition and health habits for a 
lifetime. Prior to going to the grocery store, families can 
use the MyPlate application on their digital devices to 
negotiate what foods will be purchased and which 
foods will not be purchased when shopping. From 1992 
to 2011, an older Food Pyramid model was promoted 
by the United States Department of Agriculture (USDA) 
until research showed that only 16% of Americans 
ate their meals in alignment with the Food Pyramid 
guidelines (Neuhauser et al., 2007). People reported 
that the serving sizes of the MyPyramid was confusing, 
and the model did not define or categorize some 
cultural foods. When the MyPyramid food model 
was replaced with the MyPlate food model in 2011 
(Schwartz & Vernarelli, 2019), a serving plate was 
incorporated as a meal template to guide the amount 
of each food group to eat for breakfast, lunch, and 
dinner. As such, the MyPlate food model became a less 
confusing, simple visual for people of all literacy levels 
to use and understand. Evidence from a nationally 
representative sample indicated that subjects who 
reported using the MyPlate or MyPyramid plans made 
significantly healthier food choices than subjects who 
did not use the plans – even after adjusting for age, 
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sex, race or ethnicity, education, household size, family 
income, smoking status, beverage energy density, and 
physical activity (Schwartz & Vernarelli, 2019).

The three purposes of our nutrition intervention with 
second and third graders was 1) to educate children 
about the MyPlate food model from the United States 
Department of Agriculture using interactive health 
literacy practices; 2) to describe ways that children 
can practice interactive health literacy when grocery 
shopping with their family; and 3) to determine if 
student involvement in classroom meal making 
increased home meal making events with their family. 
As such, students were asked three main curricular 
questions to guide the pretest-posttest intervention: 1) 
Have you ever seen the MyPlate food picture? 2) Do 
you go grocery shopping with your family? and 3) Do 
you cook and prepare meals with your family?

Methods and Materials

Participants in the study included children (N = 126) from 
three elementary schools within one school district in 
the midwestern United States. Two of the elementary 
schools had second grade students participate, and 
one elementary school had third grade students 
participate. 

The procedures for the current study were to assess 
students on their nutrition knowledge after a three-
hour intervention with guest nutrition educators (n 
= 15) who were concurrently enrolled in a nutrition 
course at the local university. Classroom instruction at 
the elementary schools was led by a faculty member 
from the university, who was a registered dietitian 
and instructor of a senior-level nutrition course. The 
instructor contacted the local school district for the 
possibility of offering nutrition education in three of the 
district’s elementary schools. Access to the classroom 
was approved by the district-level school health 
coordinator and the principals of each elementary 
school.

The registered dietitian involved her university 
students as co-instructors (n = 15) during the classroom 
lessons which were organized and implemented over 
three days. The three elementary teachers remained 
in their respective classrooms during the nutrition 
lessons that were led by the guest nutrition educators. 
The guest instructors were introduced to the children 
before sharing the purpose of the nutrition lessons. 
The learning process included the following methods 
and materials:

1. A pre-test was given to the children before 
any nutrition content was shared.

2. Instruction about the MyPlate food model 
began by the drawing of a MyPlate diagram on 
the white board and asking students what food 
groups made up the MyPlate.

Each child then selected a three-dimensional 
plastic food model from the food model box. 

Students approached the whiteboard with 
their plastic food model and then wrote the 
name of their selected food where it belonged 
in the MyPlate diagram. If they needed 
guidance, other students in the class offered to 
help them. In some classes, one or two children 
were chosen to write all the food names on the 
whiteboard while other children in the class 
identified, named, and placed the food into 
the MyPlate diagram. Sometimes the classroom 
teacher suggested which students had good 
penmanship and spelling to write information 
on the board and sometimes the guest nutrition 
educators assisted in writing content on the 
board with oral responses from the students. 

3. The closing activity consisted of each student 
making a snack called yogonana which 
contained rice cereal, yogurt, and bananas. 
While children ate the yogonanas, students 
identified and named the food items included 
in the snack and then sorted and categorized 
each ingredient into a food group on the 
MyPlate diagram. During the closing discussion 
of Day 1, students wrote down which foods they 
ate for breakfast that day. Students were also 
encouraged to make the Yogonanas with their 
family at home.

4. On the opening discussion of Day 2, students 
were asked who made the yogonana food 
at home with a family member, followed by 
a review of which food groups made up the 
yogonana. Only three to four children from 
each classroom made the snack at home.

Students were asked again what they ate 
for breakfast and the name of their favorite 
breakfast foods. Students then categorized 
their breakfast foods into different food groups 
on the MyPlate diagram.

5. Students made another snack, which 
included a tortilla (grain), cheese (dairy), 
turkey (protein), and vegetables. A rap-music 
competition followed the snack activity, which 
involved small groups of students creating lyrics 
for a rap song about the tortilla snack and the 
food groups. 

6. The concluding activity was a spelling game 
called “Sparkle” for which students sat in a 
large circle to be tested on twenty nutrition 
vocabulary words that had been introduced 
during the lesson. “Sparkle” began when a 
vocabulary word was given to the class to spell 
one letter at a time. The first student in the circle 
said the first letter of the vocabulary word, then 
the next student said the second letter of the 
vocabulary word until the word was completely 
spelled out by students in the circle. When the 
vocabulary word was completely spelled out, 
the next student in the circle shouted the word 
“Sparkle” to indicate the completed word. If the 
next student failed to recognize that the word 
was completed and did not say “Sparkle”, that 
student was determined “out” and was asked 
to step away from the circle to join any students 
who misspelled a letter earlier in the game.

7. On Day 3 of the nutrition lessons, a written 
posttest was given to students with the same 
three questions as the pretest.
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8. The third lesson concluded with students 
making a snack containing three food groups. 
The four dips and sauces included: a vanilla 
yogurt dip served with bananas, apples, and 
grapes (dairy and fruit); a honey mustard dip 
with pretzels (grain); buttermilk ranch dip with 
carrots (dairy and vegetables); and a pizza 
sauce with mozzarella sticks (vegetables and 
dairy). Students were encouraged to share the 
dip recipes with their family at home.

Results

Data analyses were completed using SPSS 25.0 (SPSS, 
Inc., Chicago, IL). Descriptive statistics captured the 
means and percentages of the second and third 
grade students who recalled the MyPlate food picture, 
went grocery shopping with their family, and helped 
their family cook and prepare meals. Statistical 
significance was set at 95% or p < 0.05.

Results showed that the school-based nutrition lessons 
were effective in teaching the children about the 
different food groups as well as familiarizing them 
with the MyPlate model. For the first research question, 
“Have you ever seen the MyPlate food picture?”., there 
was a significant increase (p < 0.05) in the number of 
children who saw the MyPlate food picture before 
(n = 77) and after (n = 99) the nutrition lessons in the 
classroom. Figure 1 shows statistically significant 
differences for children attending School 1 (p = .002) 
and School 2 (p = .008), but not for School 3 (p = .219).

Figure 1. 
Have you ever seen the MyPlate food picture?

For the second research question, “Do you go grocery 
shopping with your family?”, there was a significant 
increase (p = 0.05) in the number of children who did 
grocery shopping with their family before (n = 82) and 
after (n = 97) the nutrition lessons in the classroom. 
Figure 2 shows statistically significant differences for 
children attending School 1 (p = .0001), but not for 
School 2 (p = .219) or School 3 (p = 1.0). 

Figure 2.
Do you go grocery shopping with your family?

For the third research question, “Do you cook and 
prepare meals with your family?”, no significant results 
were found between the three elementary schools 
(Figure 3). On the combined totals for the three schools, 
80 students said “yes” on the pretest and 74 students 
said “yes” on the posttest that they cook and prepare 
meals with their families.  Hence, six fewer students 
said “yes” after the classroom intervention. For all 
three schools, 44 students said “no” on the pretest and 
49 said “no” on the posttest that they did not cook 
and prepare meals with their family. Hence, five more 
students said “no” after the classroom intervention.

Figure 3. 
Do you cook and prepare meals with your family?

Discussion

Literacy is a universal skill that allows people to 
acquire knowledge or understanding at a functional 
level in society (Mbanda et al., 2021). Health literacy 
emphasizes the need to also “access valid and reliable 
health information, products, and services” which is 
a more sophisticated ability (National Consensus for 
School Health Education, 2022) than literacy. Hence, 
functional health literacy is an ability to “function” 
when demonstrating the universal skills of reading, 
writing, and speaking in the context of health. 
Functional health literacy is foundational to interactive 
health literacy.

Similar when learning literacy skills, children benefit 
from social role models when learning health-related 
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skills. The value of social role models to demonstrate 
consistent eating behaviors and healthy habits 
(Bandura, 1986) can be beneficial whether the role 
models come from observations in person, in print, 
or in electronic materials. Health-literacy informed 
interventions (Morrison, 2019) that aim to strengthen 
children’s self-efficacy beliefs when making healthy 
choices are crucial for forming nutrition habits 
(Bandura, 1986). Self-efficacy beliefs support children 
when taking action to eat foods from the MyPlate 
model. Hence, school-based nutrition lessons taught 
by competent teachers can help children to gain 
confidence in healthy eating. In schools, the hidden 
curriculum is strongly related to cultural and academic 
capital (McIntee et al, 2018, p. 16), so students who 
would not usually have exposure to an equitable 
nutrition experience can gain health knowledge, 
attitudes, and practices about nutrition through a 
federal guideline like the MyPlate food model. Visual 
learning in nutrition has been shown to increase food 
choices among kindergarten to grade five children in 
a structured grocery aisle setting with image-based 
labeling (Privitera et al, 2015). Visual textual learning is 
also promoted in children’s cookbooks (Christensen & 
Wistoft, 2022), a curriculum of children’s picture books 
about food and nutrition in different community 
settings (Ubbes & Spillman, 2000), and a vegetable 
liking survey of food and nutrition research with 
children (Ubbes, Killeen et al., 2023).

Our first research question was to investigate if 
there was a significant increase (p <0.05) in the 
number of children who were able to recognize the 
MyPlate food picture before and after the nutrition 
intervention. Results indicate that classroom teachers 
should teach the MyPlate food model as one way for 
children to practice functional health literacy skills in 
second and third grade. By downloading and using 
the MyPlate app from the United States Department 
of Agriculture website, interactive health literacy 
can also be practiced. Interactive health literacy is 
defined as “interpersonal communication between 
people, including their interactive use of print and 
electronic materials for health enhancement” (Ubbes 
& Ausherman, 2018). By interacting with valid and 
reliable health information from the MyPlate app, 
children may be more motivated to learn about 
nutrition and practice the skill of decision making 
for improved nutrition. Since goals can energize and 
direct motivation (Schunk & DiBenedetto, 2021, p. 2), 
and goal setting is a “mental representation of what 
one is attempting to gain” (Schunk & DiBenedetto, 2021, 
p. 2), students can also practice goal setting with the 
MyPlate app. Students who learn about the MyPlate 
application at school (https://www.choosemyplate.
gov/node/5760) can also serve as advocates for 
health in their home environments by showing their 
parents, caregivers, and siblings how to organize their 
meals and keep track of food group goals on printed 

MyPlate food models or digital devices. The MyPlate 
food model is structured so that all food groups are 
consumed in moderation. Eating too much of one food 
group can be detrimental to one’s health and cause 
adverse health effects (Miller et al, 2022). Because 
the MyPlate food model is designed with a specified 
amount for each food group, individuals can plan a 
balanced diet to improve their functional health and 
prevent disease.

In the United States, the Health Education Curriculum 
Analysis Tool (HECAT) is designed to help schools 
evaluate and improve their health education curricula 
for nine priority health topics, which includes food 
and nutrition (Centers for Disease Prevention and 
Control, 2024). Teachers could benefit greatly from 
the HECAT to ensure that nutrition and health are 
being taught, along with the MyPlate food model. 
Even though Crisman and colleagues (2020) found 
that teachers and principals lack knowledge about 
the MyPlate model, and are not required to use the 
MyPlate as part of their core curriculum due to limited 
curriculum time, valid and reliable health information 
is still needed for children and their families. Teachers 
could be encouraged by the current study, because 
the National Health Education Standards focus 
on student use of media (Standard 2) and student 
demonstration of health literacy (Standard 3) when 
learning about health (National Consensus for School 
Health Education, 2022). For example, Standard 3 
focuses on students demonstrating “health literacy 
by accessing valid and reliable health information, 
products, and services to enhance health”. By the end 
of second grade, teachers can help students meet 
several performance expectations for Standard 3 such 
as: 3.2.1 Use functional health literacy (e.g., reading, 
writing, and speaking) to access trustworthy health 
information to learn functional health knowledge; 
3.2.3 Demonstrate interactive health literacy by talking 
with a trusted adult to obtain valid and reliable health 
information; 3.5.1 Use functional health literacy skills 
(e.g., reading, writing, and speaking) to access valid 
and reliable health information to learn about health 
behaviors; 3.5.5 Read a variety of print material 
(e.g., books, magazines, billboards) from valid and 
reliable health resources to develop functional health 
knowledge; and 3.5.6 Interpret visual and numerical 
representations (e.g., graphs, figures, tables, charts) 
to understand a health product; and 3.8.9 Access 
credible websites or health-related applications using 
technology to support health behaviors.

For our second research goal, there was a significant 
increase in the number of children who did grocery 
shopping with their family from the pretest to the 
posttest. This is a promising finding because the three 
nutrition lessons influenced the interactive health 
literacy skills of the children. Physical participation in 
grocery shopping and food preparation are often the 
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precursors to more elaborations in health-related talk 
and conversations. Oral and written language will 
help to reinforce literacy skills, build a food vocabulary, 
and refine word spelling (Leyva et al, 2012). According 
to a study, spelling is one of the most difficult aspects 
of writing for children in third and fourth grades (Harlin 
& Lipa, 1993, p. 292). Since writing is an expressive form 
of language development, making a grocery list from 
a recipe or from the MyPlate food model supports 
children’s functional health knowledge about food 
and helps them to translate nutrition information 
into potential health behaviors. Since it is important 
to reinforce health concepts with multimodal 
approaches (Ubbes & Njoku, 2022), writing and then 
using a grocery list while shopping becomes what 
Rumenapp et al (2023) calls an interactive health 
literacy event. Based on the current research, we 
suggest that grocery shopping with a list and meal 
preparation from recipes are examples of interactive 
health literacy events, especially if there are 
opportunities for nutrition-related conversations.

According to Pettersson et al (2004), “... a public place 
such as the grocery store facilitates pedagogical 
situations and can work as a tool for informal 
education”. When parents and children go grocery 
shopping together, there are numerous opportunities 
for interactive health literacy to occur, as well as 
opportunities for parents to model healthy food 
selections (Lively et al., 2017). According to Calderon 
and colleagues (2017), children initiate 70% of parent-
child interactions while at the grocery store by using 
verbal communication, pointing gestures, grabbing 
an item, and carrying the food to the register 
themselves. Morrison et al (2019) have noted that 1 in 
4 parents have low health literacy that affects their 
ability to use valid and reliable health information to 
make health decisions for their children. Thus, parents 
with low health literacy have a negative effect on 
their own nutrition knowledge and behaviors with 
potential challenges for their children’s health. The 
term ‘low health literacy’ is defined as having a limited 
ability to read, write, and speak about health with 
interactive health literacy requiring a higher cognitive 
ability (Pawellek, et al., 2022). Lower cognitive abilities 
can have negative consequences for adults who 
may have unnecessary hospitalizations, higher risk 
of medication errors, higher health care costs, and 
higher mortality rates (Berkman et al., 2011). 

In a systematic review of longitudinal cohort studies, 
Tandon et al (2016) found that a healthier diet was 
associated with better neurocognitive outcomes 
for young children. Given that early childhood 
from six months to five years of age are critical 
for neurocognitive development, parents need to 
be good role models and meal planners for their 
children’s health from the beginning of their young 
lives and throughout their school years. As social 

role models for their children, parents control their 
children’s access and preparation of foods at home in 
addition to influencing their attitudes towards certain 
foods and food groups (Suggs et al., 2018). Nutrition 
learned in the early stages of development will 
shape how a child views and practices nutrition into 
adulthood, including how they will eventually model 
food preferences and dietary behaviors for their own 
children. According to Mollborn and Lawrence (2018), 
a child's health behaviors are generally consistent and 
largely impacted by the family until a child reaches 
adolescence when peers often become a greater 
influence. While in kindergarten and elementary 
school, children do not have much control over what 
groceries are purchased, when meals are eaten, 
or where meals are eaten. Sugg et al (2018) found 
that “Eating at home with the family appears to be 
associated with higher intake of fruit, vegetables and 
dairy and a lower consumption of soft drinks than eating 
in other social settings”. By eating more nutritious meals 
at home with the assumption that there are adequate 
family resources and food knowledge, children can 
demonstrate developmentally appropriate school 
readiness (Mollborn & Lawrence, 2018).

Previous studies have shown positive outcomes 
between a variety of dietary behaviors when children 
are involved in purchasing food ingredients, preparing 
a meal, or setting the table (Quelly, 2019). Child 
involvement in meal making and food preparation 
leads to a better diet and overall quality of health 
(Smith et al., 2013). According to Quelly (2019), a child’s 
involvement with meals was positively associated 
with eating more fruits and vegetables and inversely 
associated with the consumption of soft drinks and 
fast foods. 

Children can also influence their parents through 
purchases at the grocery store. Children and their 
parents need to make decisions about what food and 
health-related products to be placed on the grocery 
list. A source states, “... the three stages – configuration, 
negotiation and outcome – can be considered in the 
decision-making process in families” (Pettersson et al., 
2004). The configuration stage involves the writing of 
the grocery list; negotiation involves the interactive 
shopping, talking, and purchasing process at the 
grocery store; and the outcome involves the groceries 
that are taken home to make a meal through an 
interactive health literacy event. Grocery shopping is 
seen as a social practice between parents and their 
children (Keller & Ruus, 2004). While in the grocery 
store, interactive conversations between children and 
parents may occur. Pettersson et al (2004) found that 
some parents listened and talked to their children and 
then provided feedback on specific items that were 
being selected in the grocery store. Other parents in the 
study were dismissive and did not involve their children 
in the food shopping process. This could be for several 
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reasons. First, parents might be in a hurry with limited 
time. Page et al (2018) found that the time spent in a 
grocery store increased by ten percent when a child 
was present during the shopping event. Parents have 
more recently increased their use of food delivery 
apps to facilitate convenient and quick food delivery 
(Tandon et al., 2021), which may reduce opportunities 
for the development of interactive health literacy skills 
between children and their parents. Second, parents 
may plan to stick to their grocery list to structure and 
itemize their family budgets whereas children maybe 
more impulsive when they see a food they like or 
want their parents to buy. Although many factors 
influence a child’s request for a specific grocery item, 
children try to influence grocery shopping decisions 
as young as eighteen months  to two years of age 
(Calderon et al., 2017), and both parents and children 
face numerous pressures in co-shopping as a social 
practice (Keller & Ruus, 2014). Third, parents may 
not be knowledgeable about a variety of healthful 
food options and may lack valid and reliable health 
information to tell their children during the grocery 
shopping experience. According to a study of 100 
parent-child or grandparent-grandchild dyads during 
a 30 minute shopping trip, children made 144 food 
requests with only one interaction involving a nutrition 
education attempt by a parent to their child (Calderon 
et al., 2017). The most common responses from parents 
were “no reaction” (24%), followed by a hard “no” 
(22%) and an explanation (17%) (Calderon et al., 2017). 

The third research goal was to increase student 
involvement in meal making at home. Results were 
essentially the same on the pretest to posttest 
question, “Do you help your family cook and prepare 
meals?''. Although there was an increase in students 
who recorded that they cooked meals with their 
families, the results were not significant. In the 
classroom intervention, students prepared three 
different snacks over three days consisting of multiple 
food groups. Students were encouraged to make the 
food at home which could increase the transfer of 
nutrition education knowledge and skills to home and 
hypothetically reinforce what students had learned 
at school. Many children were eager to share one of 
the recipes with their family at home. However, there 
were barriers that inhibited the children from actually 
remaking the food such as another meal being 
planned that evening, or the need to buy ingredients 
before the snack could be made. A more thoughtful 
coordination between the school curriculum and 
home life plans could help to reduce future barriers. 
Future studies should study these barriers because 
taking the time to purchase nutritious foods to cook 
and prepare meals is extremely important to health. 
Unfortunately, “In 2000, 41% of Americans reported 
eating ≥ 3 commercially prepared meals/week 
due to the lack of cooking skills and perceived time 
constraints” (Muzaffar et al., 2018). By making health 

literacy more explicit in school to home transactions 
and home to community transactions, educators 
and parents can elevate functional health literacy 
and interactive health literacy as key components 
of learning about health. In the future, the MyPlate 
print and electronic versions of the federal nutrition 
guidelines could be one mechanism for raising 
awareness and elevating the transfer of valid and 
reliable health information between the school and 
home. Educators could provide written recipes and 
a grocery list organized by the MyPlate food model 
for children to take home to share with their family 
after meal making in the classroom. Children could 
practice writing the genres of recipes and grocery 
lists in the classroom to share and use at home as 
examples of health literacy. The printed or electronic 
material serves as a bridge for building interactive 
health literacy by increasing adult-child conversations 
about nutrition and health from school to home 
environments, and vice versa. Parents may need 
explicit guidelines on how to become competent 
in “health talk” through the use of question prompts 
to elicit basic conversations that can be answered 
in single words or sentences and elicitation prompts 
to cue more complex conversations with longer 
explanations (Hanner et al., 2019). When children 
communicate topic-related knowledge via oral 
and written language, they are said to understand 
or comprehend the health information as long as 
teachers and parents are checking for understanding 
and accuracy. 

In summary, the current research served as a pilot 
study for determining the effectiveness of a nutrition 
education intervention with a meal making component 
that was replicated across three school buildings with 
second and third graders. The study is limited by a 
convenience sample of elementary children who 
attended one of three elementary schools in a semi-
rural district in the midwestern United States. Without 
a control group, these findings cannot be generalized 
beyond younger or older-aged children. The research 
is also limited by self-reported responses from 
elementary children who may not have understood 
the three research questions due to low literacy or 
low health literacy skills. Also, the intertextual or cross-
situational connections that children make between 
school and home environments are difficult to observe 
and quantify. For example, if the students answered 
that they go grocery shopping with their parents, it 
does not imply that they engaged in health-related 
conversations about grocery items or collaborated 
on the shopping list. Nonetheless, without this pilot 
study, we would have lacked adequate background 
knowledge on second and third graders abilities in 
health literacy. Going forward, this study will help us 
write more robust quantitative questions for future 
research on child health literacy. Future qualitative 
research could transcribe the oral conversations and 
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understandings of elementary students and their 
classroom teachers to further explore what children 
think, feel, and believe about their food-related 
learning and health literacy skills at school and at 
home. 

In conclusion, two of the three research questions 
resulted in significant findings for whether children 
improved their recognition of the MyPlate food model 
from the U.S. Department of Agriculture and whether 
they went grocery shopping with their family after a 
nutrition intervention with a meal making component 
in the school classroom. How these findings related 
to functional health literacy and interactive health 
literacy were described.  Second and third graders 
demonstrated functional health literacy by reading, 
writing, and speaking about nutrition and health 
in the school classroom. Interactive health literacy 
accounted for the interpersonal conversations and 
written answers about food and nutrition that children 
shared with their teachers and peers. Interactive 
health literacy also included the ability for children 
to interact and learn about the MyPlate food model 
as a valid and reliable print and electronic material 
associated with meal planning and meal making. The 
role of written recipes and a grocery list organized by 
the MyPlate food model are suggested improvements 
for building interactive health literacy skills among 
children, their families, and peers. Teachers and 
curriculum decision makers should incorporate the 
Health Education Curriculum Analysis Tool and the 
National Health Education Standards when planning 
health education lessons for the development of 
health literacy skills and child nutrition.

References

Baek, Y., Lee, B., Han, D., Yun, S., & Lee, H. (2019). 
Character region awareness for text detection. 
In Proceedings of the IEEE/CVF conference on 
computer vision and pattern recognition (pp. 
9365-9374).  

Bandura, A. (1986). Social foundations of thought and 
action: A social cognitive theory. Prentice-Hall, 
Inc.

Berkman, N.D., Sheridan, S.L., Donahue, K.E., et al. (2011). 
Low health literacy and health outcomes: 
An updated systematic review. Annual of 
Internal Medicine, 155(2): 97–107. https://doi.
org/10.7326/0003-4819-155-2-201107190-00005

Brannon, D., & Dauksas, L. (2014). The effectiveness of 
dialogic reading in increasing English language 
learning preschool children's expressive 
language. International Research in Early 
Childhood Education, 5(1), 1-10. No DOI.

Calderon, J., Ayala, G. X., Elder, J. P., Belch, G. E., 
Castro, I. A., Weibel, N., & Pickrel, J. (2017). 
What happens when parents and children go 
grocery shopping? An observational study of 
Latino dyads in Southern California, USA. Health 
Education & Behavior, 44(1), 5-12. https://doi.
org/10.1177/1090198116637602

Centers for Disease Control and Prevention. (2024). 
Health education curriculum analysis tool 
(HECAT). https://www.cdc.gov/healthyyouth/
HECAT/. 

Chrisman, M., Patel, S., & Alonzo, R. (2020). Barriers to 
and facilitators of using MyPlate nutritional 
guidelines in K-12 teachers and principals. 
Health Education Journal, 79(2), 152-165. https://
doi.org/10.1177/00/7896919867986

Felter, N.J., & Ubbes, V.A. (2023). A descriptive study 
of health literacy and social determinants of 
health as curricula topics in medical school 
education. Health Behavior Research, 6(1), 1-9.  
https://doi.org/10.4148/2572-1836.1160

Gerde, H. K., Bingham, G. E., & Wasik, B. A. (2012). Writing 
in early childhood classrooms: Guidance for 
best practices. Early Childhood Education 
Journal, 40(6), 351-359. https://doi.org/10.1007/
s10643-012-0531-z

Hanner, E., Braham, E. J., Elliott, L., & Libertus, M. E. (2019). 
Promoting math talk in adult–child interactions 
through grocery store signs. Mind, Brain, and 
Education, 13(2), 110-118. https://doi.org/10.1111/
mbe.12195. 

Harlin, R. P., & Lipa, S. E. (1993). Assessment: Insights into 
children's beliefs and perceptions about process 
writing. Reading Horizons: A Journal of Literacy 
and Language Arts, 33(4). https://scholarworks.
wmich.edu/reading_horizons/vol33/iss4/1     No 
DOI

Keller, M., & Ruus, R. (2014). Pre-schoolers, parents and 
supermarkets: Co-shopping as a social practice. 
International Journal of Consumer Studies, 38(1), 
119-126. https://doi.org/10.1111/ijcs.12073

Lastrucci, V., Lorini, C., Caini, S., Florence Health 
Literacy Research Group, & Bonaccorsi, G. (2019). 
Health literacy as a mediator of the relationship 
between socioeconomic status and health: A 
cross-sectional study in a population- based 
sample in Florence. PLoS ONE 14(12): e0227007. 
https://doi.org/10.1371/journal. pone.0227007



543

MyPlate Food Model and Family Grocery Shopping with Second and Third Graders / Ubbes, Whitesel & Parkinson

Lively, K., Babawale, O., Thompson, D., Morris, A., Harris, 
J., Sisson, S., Cheney, M., Lora, K. (2017). Mothers’ 
self-reported grocery shopping behaviors with 
their 2- to 7-year-old children: Relationship 
between feeding practices and mothers’ 
willingness to purchase child-requested 
nutrient-poor, marketed foods, and fruits and 
vegetables. Public Health Nutrition, 20(18), 3343-
3348. https://doi.org/10.1017/S1368980017002142

Leyva, D., Reese, E., & Wiser, M. (2012). Early 
understanding of the functions of print: Parent–
child interaction and preschoolers’ notating 
skills. First Language, 32(3), 301-323. https://doi.
org/10.1177/0142723711410793

Mbanda, N., Dada, S., Bastable, K., Gimbler-Berglund, I., 
& Schlosser, R.W. (2021). A scoping review of the 
use of visual aids in health education materials 
for persons with low-literacy levels. Patient 
Education and Counseling, 104, 998-1017. https://
doi.org/10.1016/j.pec.2020.11.034

McIntee, F., Evans, K.R., Andreoli, J.M., Fusaro, A.J., 
Hwalek, M., Mathur, A. & Feig, A.L. (2018). 
Developing undergraduate scientists by 
scaffolding the entry into mentored research. 
Scholarship of Practice Undergraduate 
Research, 2(1), 4–14.  https://doi.org/10.18833/
spur/2/1/5

Miller, V., Micha, R., Choi, E., Karageorgou, D., Webb, 
P., & Mozaffarian, D. (2022). Evaluation of the 
quality of evidence of the association of foods 
and nutrients with cardiovascular disease and 
diabetes: A systematic review. JAMA Network 
Open, 5(2), e2146705-e2146705. https://doi.
org/10.1001/jamanetworkopen.2021.46705.

Mollborn, S., & Lawrence, E. (2018). Family, peer, and 
school influences on children’s developing 
health lifestyles. Journal of Health and 
Social Behavior, 59(1), 133-150. https://doi.
org/10.1177/0022146517750637

Morrison, A. K., Glick, A., & Yin, H. S. (2019). Health 
literacy: Implications for child health. Pediatrics 
in Review, 40(6), 263-277.

Muzaffar, H., Metcalfe, J. J., & Fiese, B. (2018). Narrative 
review of culinary interventions with children in 
schools to promote healthy eating: Directions 
for future research and practice. Current 
Developments in Nutrition, 2(6), https://doi.
org/10.1093/cdn/nzy016. 

National Consensus for School Health Education. 
National Health Education Standards: Model 
Guidance for Curriculum and Instruction. 3rd ed 
[Internet]. (2022). Available from: https://www.
schoolhealtheducation.org/referencing-the-
standards/

Neuhauser, L., Rothschild, R., & Rodríguez, F. M. (2007). 
MyPyramid.gov: Assessment of literacy, cultural 
and linguistic factors in the USDA food pyramid 
website. Journal of Nutrition Education and 
Behavior, 39(4), 219-225. https://doi.org/10.1016/j.
jneb.2007.03.005

Page, B., Sharp, A., Lockshin, L., & Sorensen, H. 
(2018). Parents and children in supermarkets: 
Incidence and influence. Journal of Retailing 
and Consumer Services, 40, 31-39. https://doi.
org/10.1016/j.jretconser.2017.08.023

Pawellek, M., Kopf, F. M., Egger, N., Dresch, C., Matterne, 
U., & Brandstetter, S. (2022). Pathways linking 
parental health literacy with health behaviors 
directed at the child: A scoping review. Health 
Promotion International, 37(2), https://doi.
org/10.1093/heapro/daab154

Pearson, P. D., & Tierney, R. J. (1984). Chapter VI: On 
becoming a thoughtful reader: learning to read 
like a writer. Teachers College Record, 85(5), 144-
173.

Pettersson, A., Olsson, U., & Fjellström, C. (2004). Family 
life in grocery stores–A study of interaction 
between adults and children. International 
Journal of Consumer Studies, 28(4), 317-328.  
https://doi.org/10.1111/j.1470-6431.2004.00389.x

Pitt, R., Davis, T., Manganello, J., Massey, P., Okan, O., 
McFarlane, E., Buchthal, O.V., Davis, J., Arnold, C. 
and Sentell, T. (2019). Health literacy in a social 
context: A meta-narrative review. International 
Handbook of Health Literacy, 665. No DOI

Privitera, G.J., Phillips, T.E., Zuraikat, F.M., & Paque, R. 
(2015). Emolabeling increases healthy food 
choices among grade school children in a 
structured grocery aisle setting. Appetite, 92, 
173-177. http://doi.org/10.1016/j.appet.2015.05.024

Quelly, S.B. (2019). Helping with meal preparation and 
children’s dietary intake: A literature review. The 
Journal of School Nursing, 35(1), 51-60. https://
doi.org/10.1177/1059840518781235

Rumenapp, J. C., Troiano, B., Adams, M., Moya, J., 
Lawrence, E., & Razfar, A. (2023). Developing 
health literacy events: A case study of teachers 
designing health curricula. Health Education 
Journal, 82(6), 651-663.

Samerski, S. (2019). Health literacy as a social practice: 
Social and empirical dimensions of knowledge 
on health and healthcare. Social Science & 
Medicine, 226, 1-8. https://doi.org/10.1016/j.
socscimed.2019.02.024



September 2024, Volume 16, Issue 5, 

544

535-544

Schunk, D. H., & DiBenedetto, M. K. (2021). Self-
efficacy and human motivation. In A. J. Elliot 
(Ed.), Advances in Motivation Science (pp. 153–
179). Elsevier Academic Press.

Schwartz, J. L., & Vernarelli, J.A. (2019). Assessing the 
public’s comprehension of dietary guidelines: 
Use of MyPyramid or MyPlate is associated with 
healthier diets among US adults. Journal of the 
Academy of Nutrition and Dietetics, 119(3), 482-
489. https://doi.org/10.1016/j.jand.2018.09.012

Smith, L. P., Ng, S. W., & Popkin, B. M. (2013). Trends in 
US home food preparation and consumption: 
Analysis of national nutrition surveys and 
time use studies from 1965–1966 to 2007–2008. 
Nutrition Journal, 12, 1-10.

Staton-Spicer, A. Q., & Wulff, D. H. (1984). Research in 
communication and instruction: Categorization 
and synthesis. Communication Education, 33(4), 
377-391.

Suggs, L.S., Della Bella, S., Rangelov, N., & Marques-Vidal, 
P. (2018). Is it better at home with my family? 
The effects of people and place on children's 
eating behavior. Appetite, 121, 111-118. https://doi.
org/10.1016/j.appet.2017.11.002

Tamayo-Fonseca, N., Pereyra-Zamora, P., Barona, C., 
Mas, R., Irles, M. Á., & Nolasco, A. (2023). Health 
literacy: Association with socioeconomic 
determinants and the use of health services 
in Spain. Frontiers in Public Health, 11, 1226420. 
https://doi.org/10.3389/fpubh.2023.1226420

Tandon, A., Kaur, P., Bhatt, Y., Mäntymäki, M., & 
Dhir, A. (2021). Why do people purchase 
from food delivery apps? A consumer value 
perspective. Journal of Retailing and Consumer 
Services, 63, 102667. https://doi.org/10.1016/j.
jretconser.2021.102667

Tandon, P. S., Tovar, A., Jayasuriya, A. T., Welker, E., 
Schober, D. J., Copeland, K., ... & Ward, D. S. 
(2016). The relationship between physical 
activity and diet and young children's cognitive 
development: A systematic review. Preventive 
Medicine Reports, 3, 379-390. https://doi.
org/10.1016/j.pmedr.2016.04.003

Ubbes, V. A. (2023). Emergent literacy is foundational 
to health literacy in children: Interdisciplinary 
relationships to boost child health. Intech Open. 
In Recent Perspectives on Preschool Education 
and Care. Hülya Şenolhttps, Ed. https://doi.
org/0.5772/intechopen.113003

Ubbes, V.A., Whitesel, S., & Parkinson, N. (2023). 
Functional health literacy, invented spellings, 
and MyPlate representations of 2nd and 3rd 
grade children learning about breakfast 
eating and food groups in health education. 
Children and Teenagers, 6(1), 1-23. https://doi.
org/10.22158/ct.v6n1p1

Ubbes, V.A., Killeen, G., Bettinger, S.S., & Burke, K.E. (2023). 
Child-liking preferences of favorite vegetables: 
Visual textual survey development with picture-
book compatibility. International Journal of 
Health, Wellness, & Society, 13(1), 137-166. https://
doi.org/10.18848/2156-8960/CGP/v13i01/137-166

Ubbes, V.A., & Njoku, B. (2022). A curriculum, instruction, 
and assessment (CIA) framework for health 
literacy education (HLE) in medical and 
health professions schools. World Journal of 
Social Science Research, 9(1), 15-55. https://doi.
org/10.22158/wjssr.v9n1p15

Ubbes, V.A. & Ausherman, J. (2018). A historical 
comparison of reading materials originating 
in the 19th & 20th centuries that contributed a 
language and vocabulary for functional health 
literacy. The Health Educator, 50 (2), 26-40.

Ubbes, V.A. (2008). Educating for health: An inquiry-
based approach for preK-8 pedagogy. 
Champaign, IL: Human Kinetics.

Ubbes, V.A. (2002). Picture book database strengthens 
children's vision of literacy and health. ASCD 
Curriculum Technology Quarterly, 11(3): 3. 

Ubbes, V.A. & Spillman, D. M. (2000). Literature links for 
nutrition and health. Needham Heights, MA: 
Allyn & Bacon.

Wang, Z., & Wang, N. (2012). Knowledge sharing, 
innovation and firm performance. Expert 
systems with applications, 39(10), 8899-8908. 
https://doi.org/10.1016/j.eswa.2012.02.017

Webb, S. (2013). Depth of vocabulary knowledge. The 
encyclopedia of applied linguistics, 346-354. 
https://doi.org/10.1002/9781405198431.wbeal1325

Wright, T. S. (2019). Reading to learn from the start: The 
power of interactive read-alouds. American 
Educator, 42(4), 4. No DOI.


