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Purpose
The purpose of the evaluation was to examine the 
impact of a nutrition and gardening curriculum 
(TWIGS) on children’s nutrition knowledge, attitudes 
about fruits and vegetables, and overall attitude 
about healthy food choices.

Specific research questions were:

•Do children who participate in a combined 
nutrition/gardening program have a greater 
preference for fruits and vegetables in their diets 
than those who do not?

•Does participation in a nutrition/gardening program 
significantly increase knowledge about the 
importance of fruits and vegetables in the diet?

•Are children who participate in a combined 
nutrition/gardening curricula aware of a wider 
variety of fruits and vegetables than children who 
do not?

Introduction
Despite the well-documented relationship between 
diet and health and continuing emphasis on 
recommended dietary guidelines, adults as well as 
children continue to engage in unhealthy eating 
behaviors. More than 79% of children and 
adolescents do not eat enough fruits and 
vegetables and 64% eat too much fat. An estimated 
16% of children and adolescents ages 6 – 19 are 
overweight, a prevalence that has nearly tripled in 
the past 20 years. Obesity and poor diet have life-
long negative health outcomes.

Researchers warn that if current food and eating 
patterns and environments do not change, this 
generation of young children will have a shorter life 
expectancy than their parents.

Knowing how and why to eat healthy is important, 
but knowledge alone does not enable young people 
to adopt healthy eating behaviors. Outcomes 
associated with gardening indicate increased 
consumption of fruits and vegetables and a greater 
willingness to taste items grown.

These concerns and rationale prompted 
development of a curricula titled TWIGS (Teams 
With Intergenerational Support – Focus on 
Gardening and Nutrition) for K-6th grade children. 
The curriculum promotes hands-on connections 
between vegetable gardening and healthy food 
choices. 

This evaluation sought to examine the outcomes of  
a curricula (TWIGS) that links nutrition education 
with the knowledge of healthy food, where it comes 
from and how it grows, theorizing that it can 
significantly impact children’s knowledge, interest in 
a wider variety of foods and consumption patterns. 

Implications
Children learn about nutrition in a more effective way 
when the curriculum includes a connection to 
gardening. Results of this curriculum evaluation as 
well as other research on the benefits of teaching 
nutrition combined with gardening or in a garden 
setting can be integrated to show that the more 
gardening is incorporated into a curriculum, the more 
health benefits children gain. 

Although the body of research is growing, further 
research is needed to quantify and measure attitude, 
preference, and consumption change in children’s 
food choices when gardening and nutrition are 
combined in an educational program. Anecdotally, 
observers report positive change, but measures to 
obtain quantifiable data are challenging, particularly 
when considering a longitudinal perspective. 

Procedure
Study Design:

• Recruited county-based Cooperative Extension nutrition education staff with an 
interest in delivering a combined gardening/nutrition curriculum

• Invited participation of Elementary Schools with 50% or more students from limited 
income families

• Six counties/18 elementary schools

• Quasi-experimental approach. Once obtained commitment from three schools per 
county (via School Principal), random assignment to one of three conditions: Control, 
Treatment 1 (nutrition lessons), Treatment 2 (gardening and nutrition lessons)

• Targeted third graders (n=312)

• All collaborators were trained to teach pre-selected lessons consistently, administer 
pre and post tests, and completed Human Subject tutorials

• Comparison of pre-test and post-test scores on knowledge and attitudes related to 
nutrition, fruits and vegetables, and eating preferences

Content of Lessons

Findings
Outcomes – Impact on Knowledge

Of the 18 item pre-post test, questions 1-14 assessed children’s knowledge about plants 
and food groups. Even though the control group scored higher in the pre-test compared 
to Treatment 1 and Treatment 2 groups, both groups caught up in their learning and did 
better in the post-test, with Treatment 2 doing significantly better in the post-test than 
Treatment 1. This indicates that children who were taught about plants as well as 
nutrition learned or retained more of the information than students who were only taught 
about nutrition. 

Outcomes – Impact on Attitudes and Preferences

Although attempted in this study, students’ responses on the questionnaire did not 
reflect a significant change in their attitudes or preferences toward fruits and vegetables. 
Teacher and anecdotal responses indicated a positive change in improved awareness of 
the variety of fruits and vegetables available and enhanced willingness to taste unknown 
fruits and vegetables, as well as eat more foods emphasized in lessons, but responses, 
perhaps due to the measure design, made change difficult to measure. 

This study focused on reaching students from lower socioeconomic communities, in 
rural and urban communities, not on the requirement of an existing garden. Garden-
oriented lessons were taught in the classroom for those schools that did not have an 
existing garden. It is likely that actual hands-on classroom outdoor vegetable gardening 
may have yielded stronger even more significant impacts.
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Post-test 6.7 7.6 8.8
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Third graders doing a gardening lesson –
making a ziplock greenhouse. Each child 
chose different vegetable seeds to plant. 
The greenhouses were hung on a 
classroom window. Following 
germination, plants were transplanted 
into pots, planter boxes, or gardens.

A senior volunteer planting vegetables 
with children in school garden beds. 

This graph depicts pre and post test scores for the control group, Treatment 1(Nutrition lessons) and 
Treatment 2 (Nutrition and Gardening lessons) groups.

Children tasting a variety of apple 
products. Discussion included the many 
varieties of apples found at the grocery 
store, nutritive value of apples, 
importance of eating the skin, and making 
a healthy apple snack titled “Walking 
Apple Feast”.

After students ground wheat berries, they 
made whole wheat bread-in-a-bag. 

Different types of grains were displayed 
and products identified with appropriate 

grains. Discussion included different 
types of bread and value of whole grains 

in one’s diet. 

Gardening Lessons

•Soil Analysis

•Seed Parts & Germination

•Vegetable Seed Greenhouses

•Spices

•Worms

Nutrition Lessons

•Nutrient Values

•Food Guide Pyramid

•Edible Plant Parts

•Grains

•Apples

A sample student evaluation letter about 
participation in the lessons and personal 
artwork  depicting foods to include in the diet..


