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Abstract
The question addressed in this study is: Does involvement in garden based learning
positively impact the food choices of second grade students? This study was conducted in a
suburban elementary school in Western New York State. Two-second grade classrooms
participated for a total of 34 students.
Students were divided into groups of gardening (G) and non-gardening (NG) students.
Taste tests were administered to students in the G group to determine vegetable preference; this
method was modeled after a study conducted by Birch and Sullivan (1991). The food choices of
students in both groups were monitored during lunch periods using a method modeled after
Swanson’s (2008) study. Still digital photographs of students’ lunch trays were taken before and
after eating. Using the photographs a score was calculated relating to established food categories
for each lunch.
The results of the study indicate that garden based learning alone -did not appear to have
an influence on student’s food choice. Additional findings also indicated that students in both the
G and NG groups consumed large amounts of food with little or no nutritional value during the
school lunch period. The data in this study shows that students generally lacked options of
healthy choices in both home and cafeteria lunches; therefore they were often unable to choose
items of high nutritional value.
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Introduction
Over the last 20 years, school gardening has become a national movement (Blair, 2009).
Gardens throughout the schoolyard are a common sight in modern schools; as is seeing children
digging in the soil and planting seeds. The question I addressed in my research is whether or not
involvement in garden based learning positively impacts the food choice of elementary students.
According to Desmond, Grieshop, and Subramaniam (2002), garden based learning is defined as
an instructional strategy that uses the garden as a teaching tool. “The pedagogy is based on
experiential education, which is applied in the living laboratory of the garden” (p. 20).
Garden based learning is becoming increasingly important with the current childhood
obesity crisis in America. Also of significance are the new regulations being put into place in
school cafeterias in September 2012 (Shannon, Story, Fulkerson, & French, 2002) and
consequently, this topic - has great significance to the field of education. The United States
Department of Agriculture (USDA) has created a program known as “Team Nutrition.” Team
Nutrition is an initiative of the USDA Food and Nutrition Service to support the Child Nutrition
Programs, through training and technical assistance for foodservice, and nutrition education for
children and their caregivers. Team Nutrition also offers school and community support for
healthy eating and physical activity. In 2010 the USDA invoked the “MyPlate” program, which
is a segment of a larger communications initiative, based on the 2010 Dietary Guidelines for
Americans, to help consumers make better food choices. MyPlate has taken the place of the Food
Pyramid in modeling a healthy diet (USDA, 2010).
New regulations are being put into place in school cafeterias, concerning the menu of
items served to children. These new regulations and dietary guidelines were released in response
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to an obesity epidemic in American society (Food and Nutrition, 2012). In addition, a major
focus of the health science curriculum has been placed on nutrition, food choice, portion control,
and balanced meals (Food and Nutrition, 2012.) Also a focus on locally grown foods has been
taken into consideration in many of the new nutritional guidelines (Food and Nutrition Service,
2011.). Garden based learning can relate to many of these topics concerning nutrition, food
choice, and physical activity, in the field of education.
Garden based learning is important to me for several different reasons. As a child I spent
much of my time working in my mother and grandmother’s flower and vegetable gardens. I have
fond memories of pulling weeds and making seed markers. It brought me great joy to place the
seeds in the soil and to watch them grow. There is a great reward in taking care of living plants,
watching a garden grow from your own care, and being able to eat your own produce. I learned
many valuable lessons, and acquired a great schema concerning plants and nutrition, before I had
ever been taught these things in a health or science lesson in a classroom. I believe there are
many life skills and important knowledge to be learned through gardening.
Many children do not receive a proper educational base at home concerning nutrition and
health. In my own experience working in schools, I have known many children who have not
tasted or been exposed to many fruits and vegetables. They are unfamiliar and excited when they
encounter something new to taste. Children are more prone to try a new food, if they have a
choice in what they eat, especially if it is something, which they had a part in creating. I believe
that garden based learning can provide children with a positive first encounter with many foods,
and help them create a healthy lifelong relationship with proper food choices.

	
  

GARDEN BASED LEARNING

3

Gardening also brings about the opportunity for physical activity and outdoor time for
children. Working in a garden offers a great experiential educational setting, where students can
have hands-on experience with real food. This is a better alternative than having the students
reading the worksheets about nutritional choices. I believe that telling children to eat carrots is
incomparable to allowing children to see the process of growing their own carrots and eating
their own carrots. America has a true crisis at hand concerning the health of its youth. Garden
based learning offers a healthy and positive approach to improving the health and nutritional
knowledge of the children of society, and educating them to become healthy adults.
This study explored the effects of garden based learning and students food choice, as well
as student’s vegetable preference. The findings are multifaceted and can offer useful implications
to both practice and future research.
Literature Review
In preparation for this study literature in several areas was reviewed specifically:
childhood obesity, cafeteria regulations, garden based learning, and the social implications
affecting food choice. All of these topics relate to garden based learning and the positive effects
on student’s food choice.
Prevalence of Childhood Obesity: A Growing Epidemic.
In the last three decades, obesity rates have tripled in youth aged 6-12 (Ogden, Flegal,
Carroll, & Johnson, 2002). Strauss & Pollack (2001) explain that the weight of children labeled
as overweight increased by more than 50% from 1991 to 2001. The number of obese children is
on the rise, as well as the severity of their obesity. The Center for Disease Control (2011) states
that “The percentage of children aged 6–11 years in the United States who were obese increased
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from 7% in 1980 to nearly 20% in 2008. Similarly, the percentage of adolescents aged 12–19
years who were obese increased from 5% to 18% over the same period” (Childhood obesity
facts, para. 2). Rielly (2007) states “Modern children are much less likely to grow out of their
obesity than in the past: at least 70% of contemporary obese adolescents will remain obese and
so become obese adults” (p. 392).
Childhood Obesity
Spruijt-Metz (2011) notes “Childhood obesity has become an epidemic on a worldwide
scale” (p. 129). The CDC (2012) describes the terms of overweight and obesity as:
labels for ranges of weight that are greater than what is generally considered healthy for
a given height. The terms also identify ranges of weight that have been shown to increase
the likelihood of certain diseases and other health problems (Childhood obesity facts,
para. 2).
According to Spruijt-Metz (2011), obesity and overweight labels are calculated
differently for children and teenagers than adults, as their body mass index varies, due to the fact
that they are still growing. Reilly (2007) defines obesity as “a disorder in which the body fat
content has become so high that it creates health problems or an increased risk of health
problems; a disorder of energy balance” (p. 390). The USDA (2010) describes overweight
children as having a BMI at or above the 85th percentile and lower than the 95th percentile for
children of the same age and sex. A child is considered obese when they have a body mass index
(BMI) at or above the 95th percentile for children of the same age and sex.
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The Causes of Childhood Obesity.
The many causes of obesity have been discovered through a variety of scientific studies.
Genetic mutations or hereditary conditions are often cited as the cause of unhealthy levels of
BMI in many children. Moran’s study (1999) explains “hormonal and genetic factors are rarely
the cause of childhood obesity” (p. 861). Some of these rare genetic causes are hypothalamic
disorders, polycystic ovarian syndrome, Cushing’s Syndrome, and growth hormone deficiency
(Moran, 1999).
Inadequate sleep.
Michikazu, Takashi, Kyoko, Tomohiro, Seiichiro, Katsuhiko, Noritaka, Katsumi, and
Sadanobu (2002) conducted a study on 8,274 six to seven-year-old Japanese children. Their
findings suggest that short sleeping hours result in adverse effects on health with obesity being
the result. The first effect is an increased sympathetic activity. This is explained thusly, “Sleep
restriction causes a significant increase in sympathetic nerve activity and a slow response in
insulin secretion after intravenous glucose injection.” This increased nerve reaction therefore can
lead to weight gain. Elevated cortisol secretion was cited as a second major health effect related
to short sleeping hours. Cortisol is linked to the metabolism of glucose, proteins, and fats. A high
level of cortisol secretions will result in slower metabolism and decreased glucose tolerance, and
therefore weight gain. The study also found that parental obesity, long hours of TV watching and
physical inactivity were significantly associated with childhood obesity.
A variety of factors have been linked to childhood obesity. The most significant causes
cited throughout various studies are the lack of physical activity and unhealthy food choice. For
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the purpose of this study, focus will be placed mostly on the food choice, with some attention
given to physical activity as part of the garden based learning project.
Physical inactivity.
“Obesity is a disorder of energy balance. It can occur only when the number of calories
being consumed exceeds the number of calories burned, and usually an excess of this kind has to
last for months or years of obesity is to develop" (Reilly, 2007, p. 393). The majority of obesity
cases are linked to a greater calorie intake, rather than calorie expenditure. Children are not
getting enough exercise or physical activities to counteract the high calorie foods they are
consuming.
Food Choices.
There is a well-established link between unhealthy food choice and childhood obesity.
Many children are eating high calorie snacks and meals as opposed to healthier choices of lean
meats, whole grains, fruits, and vegetables. Flora & Gillespie (2009) created the Community
Capitals Framework (CCF) to categorize environmental factors surrounding people and how they
influence individual food choice. They named seven categories relating to children’s food
choice. These are: natural capital (1), what food grows locally; social capital (2), interactions
between groups and individuals and the effect on individual food choice; cultural capital (3),
refers to individual views and values of food; human capital (4), is the attributes of individual
people such as their skills and education and how these things affect their food choice; political
capital (5), formal standards, rules, and regulations relating to fruits and vegetables; financial
capital (6), the cash and financial ability of individuals to purchase healthy foods; and lastly
built capital (7) the venues in which active or sedentary choices for growing and eating healthy
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food are made. Natural, social, and political capitals are related to this study in that they all relate
to making and accepting healthy choices within one’s own environment. Children do not always
have total control over what food is available to them. Parents are usually in control over what
food is brought into the child’s environment. However, children benefit from obtaining
knowledge on nutrition, and becoming informed on healthy food choices.
Sugar sweetened drinks.
One of the particularly targeted poor food choices is sugar-sweetened drinks. A study
conducted by Ludwig, Peterson, and Gortmaker (2001) with 548 school-age children
participants, found a positive correlation between the consumption of sugar sweetened drinks
and obese children. Cavatina, Siega-Riz, and Popkin (2000) state that between 1965 and 1996
adolescents’ milk consumption decreased by 36%, simultaneously, adolescents’ soft drink
consumption increased by 287% in boys and 224% in girls. One of the main ingredients in sugarsweetened drinks is high fructose corn syrup, deriving from corn sugar.
Subsidized crops: affordable and readily available.
American farmers have been supplied with support programs and subsidies intended to
stabilize crop prices, keep agricultural business producing, and provide society with an
affordable and reliable source of food. The three main subsidized crops in the United States are
wheat, soybeans, and corn. Fields (2004) explains that farmers are growing fewer fruits,
vegetables, and grains, because they have the opportunity to make more of a profit growing
subsidized crops. High fructose corn syrup (HFCS) as well as saturated fats in foods
supplemented with soy beans have been the target of many nutritional experts. These subsidized
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crops are abundant, are cheap to produce, and purchase, and therefore are added to foods to save
cost, and also to sweeten and flavor foods.
HFCS can be found in a large variety of foods including baby food, fruit drinks, ketchup,
yogurt, candies, cake, and muffins (Fields, 2004). Bray, Popkin, and Nielsen (2004) state that the
average American consumes anywhere from 132-216 calories of HFCS per day. There is some
dispute on whether HFCS is unhealthier than regular cane sugar, as the body processes both
glucose and fructose virtually the same. The argument can be made that regardless of the type of
sweetener; more sugars and fats are present in foods in America, increasing the waistlines of
Americans (Bray, Nielsen, & Popkin, 2004).
What Influences a Child’s Food Choice?
As unhealthy high fat foods are a cause of obesity, the source of these food choices must
be discussed. The question of who chooses the food, which provides the food, and what
influences children to eat particular foods, must be addressed. Children are not always able to
choose every item in their meal as it is generally provided by parents or school cafeterias;
however, when a child does have a choice, what influences that choice?
Shannon, Story, Fulkerson, and French (2002) examined the factors influencing food
choices by high school students. In this study they surveyed 2,200 adolescents (grades 10-12) in
Minneapolis, Minnesota. Their results indicated that 27.4% of students reported that they always
or often thought about their health when choosing food. Nineteen and two-tenths percent always
or often thought about their weight. Sixty-one and one-tenths percent of the students surveyed
initially reported that eating healthy foods was important. However, only 31% reported that fat
content was important when deciding on a food.
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Shannon et al. (2002)noted that taste was the most important factor influencing students
choice (90.7%). Getting a lot for their money was the second highest rated factor according to
participants (71.7%). When asked about healthy food choices 45.7% of students thought the
cafeteria should offer healthy low-fat foods and 46.1% would buy more of these foods if there
was a larger selection (p.232).
Although the participants in Shannon et al’s (2002) study were adolescents the results can
be generalized to younger, elementary students. High school students’ food choices can be
rooted from their habits developed during their younger years. Also, elementary and high school
students are generally served similar or the same meals in school cafeterias.
Home life and parental food choice.
Holsten, Deatrick, Kumanyika, Pinto-Martin, and Compher, (2012) examined the process
by which middle school-aged children make food choices in the home. This study discovered
several factors that determine the type of food choice children will make. One factor is the child,
the parent, and the type of food which was embedded in the context of the time the food choice
was made, this meaning what foods were available. The findings of this study also indicate many
others factors influencing the types of food children choose to eat, such as established meal
routines, parents modeling dietary behaviors, food preferences, time allotted to certain meals,
food preparation, financial availability to certain foods, food purchasing made by the parent,
health concerns, peer influences, media, and restaurants, and rules concerning meal and food
choice put into place by the parent.
The main influences cited by the children were home food availability. “Children
identified the parent as the main gatekeeper of food availability; however children could
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influence what foods were in the home by requesting food on their own or when asked by their
parent” (Holsten, et al. 2012, p. 67). This study suggests that although children do not purchase
the food in their home, they often do have a choice when making suggestions to their parents as
to what foods they prefer. If children are exposed to fruits and vegetables elsewhere and develop
a preference for healthy foods, there is a greater chance that parents will purchase these healthy
items at the child’s request.
Poverty and lack of parental supervision has been cited as a risk factor for childhood
obesity (Duncan, Brooks-Gunn, 2009). Children have fewer healthy food choices with lower
socio-economic status. They are also more likely to choose unhealthy foods when parents are not
present.
Influence of peers.
Salvy, Kieffer, and Epstein (2008) studied the social context of food choice on both
normal-weight and overweight 10-12 year olds. The results of this study show that the presence
of a peer impacts the consumption of healthy and unhealthy snacks in both overweight and
normal-weight children. Findings indicate that overweight children consumed more than normalweight children, when eating without a peer. This study also shows that children were more
likely to consume healthy snacks, if the peer in their dyad had chosen a healthy snack. This was
not the case for unhealthy snacks.
Shannon et al’s (2002) study findings show that females (67.5%) were more likely than
males (34.7%) to think it is ‘cool’ to eat low-fat foods (p. 232). Regardless of percentages, the
results indicate that students are influenced by social pressure and expectations of peers. The
findings of both of these studies indicate that if children are making healthy choices, their peers
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are more likely to make healthy food choices as well. Children are also more likely to eat
healthier portions when with peers making healthier portions.
Advertising.
The heavy marketing directed towards youth, especially young children, appears to be
driven largely by the desire to develop and build brand awareness/recognition, brand preference
and brand loyalty. Story and French (2004) explain the imbalance of societal media influence:
Advertising expenditures for US food products were $7.3 billion in 1999. In 1997, the
US advertising expenditures for various foods were: breakfast cereals – $792 million;
candy and gum – $765 million; soft drinks – $549 million; and snacks – $330 million.
Total expenditure for confectionery and snacks was $1 billion. In contrast, during the
same year, the US Department of Agriculture spent $333 million on nutrition education,
evaluation, and demonstrations (p. 2).
Veerman, Van Beeck, Barendregt, and Mackenbach (2009) explain, “The overwhelming
majority of food-product advertisements seen on television by American children and
adolescents are for food of poor nutritional value but high in energy content. “Food promotion is
having an effect, particularly on children's preferences, purchase behavior and consumption”
(p.365). In their study they examined the effects of unhealthy food advertisements aimed at
children and the frequency of obesity in children. The methodology of this study consisted of
mathematical equations to calculate children’s exposure to food advertisements, as well as
children’s’ consumption of these unhealthy items. The results suggest:
From one in seven up to one in three obese children in the USA might not have been
obese in the absence of advertising for unhealthy food on TV. Limiting the exposure of
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children to marketing of energy-dense food could be part of a broader effort to make
children's diets healthier (Veerman, Van Beeck, Barendregt, &Mackenbach, p. 369).
Kelly et al. (2010) conducted a similar study, on a global scale. They examined
advertising in 13 countries, on five continents. They monitored three channels cited as the most
frequently viewed by children at peak times, 6-10 P.M. These channels were monitored two
weekdays and two weekend days for approximately seven months. Researchers grouped food
advertisements into three categories: core (nutrient dense), noncore (low nutritional value), and
miscellaneous food items. Results indicate that food advertisements were between 11% and 29%
of advertisements. Of these advertisements, 53% - 87% featured noncore foods. At this rate, it
was averaged that children were exposed to between two and nine food advertisements per hour.
Researchers concluded that if children watched an hour of two hours of television per day, they
were exposed to between 56 and 126 food advertisements per week, the majority of these
advertisements marketing noncore foods (Kelly, Halford, Boyland, Chapman, Bautista-Castaño,
Berg, &Serra-Majem, 2010).
Wansink, Just, and Payne (2012) studied the effects of branding on school lunches. In
their study researchers placed a notable character sticker (such as Elmo) on either an apple or a
cookie to explore whether or not the presence of the sticker would have an effect on children’s
(aged 8-11) food choice. Results of this study show that apple choice was positively affected by
the presence of the Elmo sticker. The choice of an apple when the Elmo icon was present nearly
doubled compared to when no sticker was present. The cookie with a sticker had no noticeable
change. From this study, it can be seen that children’s choices can be swayed by the presence of
a familiar icon, a frequent strategy in advertising aimed at children. Unfortunately this strategy is
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all too often used in the advertisement of unhealthy foods, while evidence shows that this
strategy can work with healthy foods as well (Wansink, Just, & Payne, 2012).
In 1974 the Federal Communications Commission (FCC) placed limits on the amount of
time devoted to commercials during children’s programming. The regulations restrict the
advertising times during children’s programming to 10 minutes and 30 seconds per hour on
weekends, and 12 minutes per hour on weekdays. These regulations remain in effect today. The
Federal Trade Commission (FTC) attempted to ban all advertising to children in the late 1970s
(Kunkel, Wilcox, Cantor, Palmer, Linn, & Dowrick, 2004). The affected marketers of this
argument took the case to Congress. Congress agreed with marketers and ultimately the FCC
was defeated (p. 19).
From these studies it is evident that children are exposed to mass quantities of persuasive
advertisements for unhealthy choices. This can only contribute to poor food choices and the
childhood obesity epidemic.
The Adverse Effects and Risks of Childhood Obesity
Negative effects on physical health.
The immediate and long-term effects of obesity are detrimental to the health of children.
The Center for Disease Control and Prevention (2011) states that youth suffering from obesity
are more likely to have risk factors for cardiovascular disease, such as high cholesterol or high
blood pressure. Obese adolescents are more likely to have pre-diabetes, a condition in which
blood glucose levels indicate a high risk for development of diabetes. Children and adolescents
who are obese are at greater risk for bone and joint problems, sleep apnea, and social and
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psychological problems such as stigmatization and poor self-esteem (Moran, 1999; Ogden, et al,
2002).
Guo, Roche, Chumlea, Gardener, and Siervogel (1994) conducted a longitudinal study in
which children were tracked from childhood to the age of 35. Half of obese children (having a
BMI in the 95th percentile) were found to be overweight adults at the age of 35. It can be inferred
that children and adolescents who are obese have a high likelihood of remaining obese as adults,
and will consequently suffer from a variety of health complications as compared to adults of a
normal weight. The Center for Disease Control (2011) states that obese adults are at a higher risk
for health problems such as heart disease, type two diabetes, stroke, several types of cancer, and
osteoarthritis. Obesity is often associated with increased risk for many types of cancer such as
breast, colon, endometrial, esophagus, kidney, pancreas, gall bladder, thyroid, ovary, cervix, and
prostate, as well as multiple myeloma and Hodgkin’s lymphoma. Also, obese adults are at a
much higher risk for morbidity.
Negative effects on social and emotional well-being.
Obese children are often stigmatized and subject to negative stereotyping and
discrimination by their peers, resulting in emotional consequences such as low self-esteem,
negative body image and depressive symptoms (Cramer &Steinwart, 1998). Although many
studies have been conducted on the social effects of obesity of adults, fewer studies have
addressed the social stigmatizing of overweight children. Mansfield & Doutre (2011) conducted
a study gauging the opinions of children on overweight peers. Their findings suggest that
although many children state that they are accepting of overweight peers, many participants
report being witness to bullying of overweight children. Participants also explained that they
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believed a poor quality of life was linked to obesity citing that they believed overweight children
often had fewer friendships and were not able to participate in many physical activities and
playground games. Participants recognized the stigmatization and victimization experienced by
obese children through bullying, leading to negative feelings. A longitudinal study conducted by
Gortmarker, Must, Perrin, Sobol, & Dietz (1993), found that women who were obese as
adolescents subsequently grew up to have lower education, income, and likelihood of marriage
compared to their thinner counterparts.
Addressing and Preventing Childhood Obesity
Whitaker (2003) cites six target behaviors to prevent and address childhood obesity:
promotion of breast-feeding, reduction of TV viewing/screen time, promotion of physical
activity to expend calories, reduction of the consumption of sugary fruit juices and fizzy drinks,
and the promotion of sleep. Obesity is preventable if certain behaviors are addressed when
children are infants. Unfortunately, this is often not the case and children slowly gain weight
until reaching an unhealthy BMI. Reilly (2007) explains, “It is important to note that once
individuals become obese they need a much larger number of calories than non-obese individuals
if they are to stay obese” (p. 393). In short, once obesity has set in on a child, it is extremely
difficult to lose the pounds acquired, as they require more calories and are physically less able to
burn the calories consumed.
The School Cafeteria: Feeding America’s Youth
Swanson (2008) states “because of its potential to affect significant numbers of children,
the school food environment has received increasing attention in recent years as an important
venue in which to center efforts to combat poor nutrition” (p. 433).
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Cafeteria regulations over the years.
On January 25, 2012 the USDA published its revisions to nutrition requirements for the
National School Lunch and Breakfast programs. The new rules derive from recommendations
made by a panel of experts convened by the Institute of Medicine as well as 132,000 public
comments it received on the proposed changes. Modifications were being made to the old
regulations and new regulations were phased in beginning in July 2012(Food and Nutrition,
2011).
Government involvement in school lunch programs started with the passing of the
Richard B. Russell National School Lunch Act in 1946. Senator Richard B. Russell of Georgia
proposed the act in 1944 in response to the Great Depression’s rippling effects of malnutrition
and struggling agricultural businesses. General Lewis Hershey testified before Congress stating
that one third of all World War Two rejected draftees suffered from malnutrition. Combating the
effects of malnourishment and increasing the health of America’s youth became a high priority.
The proposed act would increase students’ access to healthy produce, and would also increase
revenue for farmers, as their agricultural produce would be consumed by public schools. This
was especially aimed to fight hunger and malnutrition among America’s impoverished youth.
This act has remained in place since 1946, with many changes along the way (Walker, 2012.)
When the National School Lunch Program began in 1946, the regulations on items served
was quite vague, stating that meals must include a serving of protein, bread, two fruits or
vegetables, whole milk, and a pat of butter or fortified margarine. The Child Nutrition Act of
1966 overhauled the lunch programs and the cafeteria menus. Vending machines began being
placed in cafeteria’s in the 1970s giving children access to candy and soda. Initially the USDA
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prohibited the use of vending machines in cafeterias, but a lawsuit won by the National Soft
Drink Association overruled that motion (Walker, 2012).
A major change in cafeteria regulations occurred during the Reagan administration in the
1980s. Federal programs and school lunch reimbursement was cut by one third. As a result
cafeterias resorted to cheaper processed food items. These items could be bought in bulk and
frozen and defrosted (Walker 2012).
In 2000 schools began aligning meals with the latest USDA Dietary Guidelines. These
healthy changes were in sharp contrast to the more lax standards that had existed for the previous
thirty years. These new regulations were also in response to the growing obesity epidemic arising
in the United States throughout the 1990s. Childhood obesity rates have tripled over the past
thirty years, and the cafeteria regulations in the past thirty years can be seen as not the sole cause
of childhood obesity, but certainly a contributing factor to overweight children (Walker, 2012).
Changes and stricter regulations on school cafeteria menus in the past ten years have
steered cafeteria menus in a more positive and healthier direction. The most recent change is
revisions put into place by the United States Department of Agriculture in 2011 and 2012. In
conjunction with these new guidelines are programs such as the Fresh Fruit and Vegetable
Program (FFVP) and the Geographic Preference Option for the Procurement of Unprocessed
Agricultural Products in Child Nutrition Programs (Food and Nutrition, 2012).
The old regulations: menu items and portions.
Prior to January 2012, the cafeteria meal regulations were rather loose and unguided. The
former requirements for grades K – 12 state that ½ - ¾ cup of fruit and vegetable combined be
offered per day. No specific types of fruits or vegetables were listed. Meat or meat alternate was
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required in the portion of 1.5 – 2 ounces daily minimum. Grains were set at 8 servings per week,
with a minimum of 1 serving per day. No requirement was listed for whole grains, simply that
they were encouraged. Milk requirements stated that 1 cup was to be served with a variety of fat
contents allowed; and flavor was not restricted. Sodium was barely addressed in the old
regulations, which simply stated that attempts to reduce sodium should be made. Calorie intake
was set with a minimum, only varying by age. No maximum of calorie intake was listed, and
also no target ranges were set for calorie intake. Saturated fat was listed as less than 10% of total
calories, and there was no limit set on grams of trans fats included in cafeteria meals (Food and
Nutrition, 2012).
The new regulations: menu items and portions.
The Department of Agriculture enacted the final rule updating meal patterns and nutrition
requirements of the National School Lunch and School Breakfast Programs on January 25, 2012.
These revisions are meant to align with the Dietary Guidelines for Americans, as well as
recommendations issued by the Food and Nutrition Board of the national Research Council of
the National Academies of Science, part of the Institute of Medicine. New mandates require
school cafeterias to increase the availability of fruits, vegetables, whole grains, and fat-free and
low-fat milk in meals. The new standards also require a reduced level of sodium, saturated fat
and trans fat. Finally, school cafeteria meals must fall within a calorie range corresponding to the
child’s age (see Table 4.)
New regulations require ¾ - 1 cup of vegetables plus, ½ - 1 cup of fruit per day. The
types of vegetables offered to students are also being regulated with the rule describing dark
green, red/orange, beans/ peas (legumes), starchy, and other (Food and Nutrition Service, 2012.)

	
  

GARDEN BASED LEARNING

19

Meat and meat alternate requirements state a daily minimum and weekly range, varying by
grade. Grains also require a daily minimum and weekly range. Whole grains requirements are
now stated as “at least half of the grains must be whole grain-rich beginning in July 2012. In July
2014, all grains must be whole grain-rich. Also changing is the milk requirement with the
amount remaining at 1 cup, but milk must be fat-free (unflavored/ flavored) or 1% low fat
(unflavored). These requirements too vary by grade level. Calorie ranges are now set with both a
minimum and a maximum varying by grade level. The limit on saturated fat remains the same at
less than 10% of total calories. Trans fat is not to be in any meals served with zero grams per
serving being listed on nutrition labels of food served in cafeteria meals (Food and Nutrition
Service, 2012.)
The challenges of implementation.
Implementing the new standards do present some challenges to school cafeterias. Staff
must be trained on the new requirements, new sources of food must be found for the new variety
required to be served. New meal patterns must be created. Different calorie levels must be served
for different grade levels. Perhaps the most daunting challenge facing school cafeterias is the
increasing costs that are caused by the new meal standards. “The final rule on food and nutrition
service is estimated to add $3.2 billion to school meal costs over 5 years” (Food and Nutrition
Service, 2012). These costs compile from the price of food, training costs of food service staff,
and the compensation of lost revenue.
As these new standards require an increased amount of fruits and vegetables, food service
directors must find new places to purchase produce. As of May 23, 2011 The USDA
implemented the final rule in the Geographic Preference Option for the Procurement of

	
  

GARDEN BASED LEARNING

20

Unprocessed Agricultural Products on Child Nutrition Programs (Food and Nutrition Service
2011). The 2008 Farm Bill amended the Richard B. Russell National School Lunch Act to direct
that the Secretary of Agriculture encourage institutions operating Child Nutrition Programs to
purchase unprocessed locally grown and locally raised agricultural products.
In February 2012 the USDA proposed a rule that would establish basic requirements for
the operation of the Fresh Fruits and Vegetables Program (FFVP). This proposed rule, not yet
enacted, would work in conformance with the Richard B. Russell National School Lunch Act.
The intent of FFVP is to encourage the consumption of fresh fruits and vegetables by elementary
students with the intent of improving their dietary habits and long-term health. The FFVP began
as a pilot program funded by the Farm Security and Rural Investment Act of 2002. The pilot was
meant to determine the most effective practices for increasing fruit and vegetable consumption
among school children. A maximum of 25 schools were selected per state and were provided
funds to purchase and serve free fresh fruits and vegetables during the 2002-2003 school year.
After the first year of the pilot program, an evaluation was conducted which found that schools
considered the pilot program to be a success. Schools expressed an interest in continuing the
program if funds were going to be continually available. “The pilot study demonstrated student
acceptance and interest in fresh fruit and vegetables consumption” (Food and Nutrition, 2012).
Olsho, Klerman, Bartlett (2011) conducted an interim evaluation of the FFVP. Findings
in the report state that students participating in the FFVP consumed an additional ¼ cup of fruits
and vegetables on average on days when the program was operating. That is almost 15% higher
than average fruit and vegetable consumption of children in schools that did not participate in the
FFVP. Also this report found that fruits and vegetables replaced other foods in the diets of the
children and did not add excess calories. Through this report, it can be inferred that the
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availability of fresh fruits and vegetables allows children access to healthier foods, and suggests
that they can develop healthy eating habits. Garden based learning could provide a hands-on
method to provide children with healthy choices.
Garden Based Learning
With the growing obesity epidemic and related health problems garden based learning in
schools could be an extremely useful method of instruction. Students spend a great deal of their
time in school. Involving children in a garden programming can offer them experiential learning,
hands on science learning, and give them exposure to new and healthy fruits and vegetables.
Children’s attitudes towards fruits and vegetables and willingness to taste.
Desmond, Grieshop, & Subramaniam (2002) define garden based learning (GBL) as “an
instructional strategy that utilizes a garden as a teaching tool. “The pedagogy is based on
experiential education, which is applied in the living laboratory of the garden” (p. 9). School
gardens are becoming a more common sight throughout schools all over America. The benefits
of school gardening are multi-faceted and have been cited throughout multiple studies. In a
review conducted by Blair (2009) of multiple studies, she cited over 25 positive outcomes of
garden based learning. For the purpose of this study I will focus on the benefits of garden-based
learning related to food choice.
Lineberger and Zajicek (2000) investigated student’s attitudes towards fruits and
vegetables through participating in a gardening program and also evaluated whether students
developed better nutritional behavior after participating in a gardening program. This study
included a sample of 111, third through fifth grade students. Students were given a pretest
questionnaire and journal, as well as a post-test questionnaire and journal. Their findings
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indicated that students’ preference in vegetables increased significantly after participating in the
gardening program. Children’s preference from fruit was high before the gardening program, and
remained high after the gardening program. Researchers also found that students were making
healthier snack choices at posttest when compared to pretest.
Kalich, Bauer, and McPartlin (2009) researched a garden based program called “Early
Sprouts.” This program is a research-based nutrition and gardening curriculum for the preschool
years. The goal of the curriculum is to encourage children’s’ food preferences and also to
increase children’s’ consumption of vegetables. The program focuses on six vegetables: bell
peppers, butternut squash, carrots, green beans, Swiss rainbow chard, and tomatoes. The program
includes the planting of organic garden beds, maintenance of gardens, harvesting, sensory
cooking lessons, training and support for classroom teachers, and family involvement.
Children’s’ vegetable preference and dietary changes at home are measured at the start,
midpoint, and conclusion of this 24-week program. Results show that at the conclusion of the
Early Sprouts program children were more willing to taste vegetables and expressed a greater
preference for vegetables.
Nutritional knowledge and consumption.
Parmer, Salisbury-Glennon, Shannon, and Struempler (2009) conducted a study
measuring vegetable knowledge, preference, and consumption among second grade students in
six classrooms. They compared three groups: Group one received both nutrition education and
garden based learning (NE + G), group two received only nutrition education (NE) and group
three classes received neither nutrition education nor garden based learning, serving as the
control group (CG). Students were given a fruit and vegetable survey, a questionnaire, and a taste
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test. All of these were intended to measure students’ vegetable preference and knowledge and
were given as pre and posttests. Lunchroom observations were also conducted by the researchers
to determine what types of food choices students were making.
In regards to consumption of fruits and vegetables, results from the study showed that the
students in the NE + G group were more willing to choose vegetables during lunch at post-test
compared to pretest than the NE group. The CG was found to eat significantly fewer vegetables
than both the NE + G group and the NE group. The NE + G group ate significantly more
vegetables at posttest than both the NE and control groups. The NE group had no change in
consumption from pretest to posttest.
When evaluating fruit and vegetable preference both the NE and the NE + G group had a
higher preference than the CG, with the NE + G group having the highest preference. In regards
to the evaluation of fruit and vegetable knowledge, researchers found that the NE + G group
made significant gains in fruit and vegetable knowledge from pretest to posttest when compared
to the NE and CG. The results of this study indicate that garden based learning is an effective
method for increasing students’ fruit and vegetable knowledge, preference, and consumption.
Results from the studies conducted by Lineberger and Zijicek (2000), Kalich, Bauer, and
McPartlin (2009), and Parmer, et al (2009) all outline the positive outcomes of garden based
learning related to fruit and vegetable preference and nutritional behaviors. Implementing a
school garden can be an effective way to expose children to new healthy foods and help them to
develop healthy eating habits.
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Gardening as a physical activity.
Not only does garden based learning help improve eating habits and nutritional
knowledge, but it also provides opportunity for physical activity. Research shows obesity is
caused by a high caloric intake, and a low caloric expenditure (Reilly, 2003). Leatherdale and
Wong (2009) studied the relationship between sedentary activity and overweight adolescents.
Using the physical activity module of the School Health Action, Planning and Evaluation System
(SHAPES), data was collected from 25,060 students. The results of this study show that low
active-high sedentary boys and girls were more likely to be overweight than high active-low
sedentary boys and girls. Sedentary activities include screen time (television watching, computer
usage).It can be inferred that the more physically active that a child is, the less likely a child will
suffer from obesity.
Phelps, Hermann, Parker, and Denney (2010) studied gardening as a form of physical
activity. Their study directly addressed the question “Can an after-school gardening program
increase physical activity levels of children who may otherwise be sedentary?” (p. 2). The
sample consisted of kindergarten sixth and eighth grade students. Students were asked to use the
ACTIVITY self-reporting instrument to describe their level of physical activity. They were given
three levels of physical activity: non-moving, moving, and fast moving and given video
examples of each level. The ACTIVITY instrument was used as both a pretest before beginning
the gardening program and post assessment at the end of each week during the gardening
program. The results of this study showed a significant difference from pretest to posttest. There
were a greater number of children reporting that they were moving and fast moving, compared to
the high number of non-moving reporters at pretesting.
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Research shows that the benefits of garden based learning are extensive; in particular to
children’s food choice and dietary behavior. The study on conducted focused on the dietary
behaviors of children involved in garden based learning, as well as students not involved in
garden based learning. My hypothesis is that children involved in garden based programs will
choose and consume healthier foods, than the children not involved in garden based programs.
Methodology
Overview
The purpose of this study was to determine whether involvement in garden-based
learning positively impacts the food choices of second grade students. This study was requested
by an elementary school principal. The principal’s school currently has an emerging gardening
program. There are many goals associated with the implementation of the gardening program.
This study focused on the goal of improving students’ food choice. The methodology of this
study was based on studies conducted by Birch and Sullivan (1991) and Swanson (2008).
Participants
This study used a sample of two, second grade classes with a total of 34 students. In the
original design of the study, I had planned to use four, second grade classrooms. However, due to
time constraints and with only myself collecting data, it was impossible to collect data from that
large number of students. One of the classrooms chosen was participating in the gardening
program, and the other classroom was not participating. Students in the gardening classroom
were given the title G group. Students who were not involved in the classroom, or non-gardening
students were given the title NG. Within each group students were assigned a letter number
combination. The numbers ranged from 1G-17G, and 1NG-17NG, depending on the classroom
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they were in. These numbers served to keep students anonymous and to consistently match data
with the same student throughout the study.
The seventeen students in the G group had helped plant and maintain a school garden.
Some of these students had previously participated in gardening programs in prior school years.
Others in the G group had no previous school gardening experience. Of these students nine were
male and eight were female. The seventeen students in the NG group were made up of 10 males
and seven females. The second grade as a whole (4 classes) consists of 50% of students eligible
for free and reduced lunches, and 2% limited English proficient. 17.7 % of students have an
identifiable disability. Ninety percent of students are white, 5% Hispanic or Latino, %, and 2%
multiracial.
Setting
The study was conducted at a small suburban elementary school in western New York.
The study took place over one full school week, or five days in June 2012. As of the 2011-2012
school year there were a total of 614 students enrolled in the elementary school, grades prekindergarten through four. This study was requested by the elementary principal, and permission
was obtained from the Board of Education. The community surrounding this school has a large
agricultural base, as well as several food processing plants.
Design and Data Collection
Vegetable preference.
The first step of this study was to assess students’ preference for fruits and vegetables.
The taste test was only conducted using the G group. The method used to assess preference was a
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modified taste testing method used in the study conducted by Birch and Sullivan (1991).
Students were given a taste test using five plain raw vegetables: peas, radish, green bean, orange
pepper, and lettuce. All of these vegetables were the same vegetables grown in the school
garden.
A separate isolated area outside of the classroom was used for the taste testing. Students
individually sat with me at a table and I presented them with four transparent plastic cups, each
containing one of the raw vegetables. The child was able to choose a vegetable in any order and
taste it. After each vegetable was tasted the child was asked to place the container in front of one
of three character faces: a smile for vegetables they liked, a frown for vegetables they didn’t like,
or a neutral expression. As the child chose a face, it was then recorded on the data sheet under
the corresponding vegetable column marking it with the face that they had rated the vegetable
(see Table 3). All children’s choices were recorded to their corresponding identifier (a letter/
number combination).
After all vegetables had been tasted each category was analyzed. The researcher asked
“Of the smile faces, (vegetables liked) which of these did you like best?” That vegetable was
then set aside and the question was asked again with the remaining items. This question and
ranking was conducted for each of the three categories, and ranks were recorded on the scoring
spreadsheet, in coordination with their identifier. Sorting and ranking the items allowed for data
to be collected on which vegetables children preferred the most, and which they preferred the
least.
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Measuring student’s food choice.
The second section of the methodology monitored student’s food choice. First, categories
were established according to type of food. This was modeled after the USDA MyPlate (My
Plate 2012). MyPlate displays five categories: fruits, vegetables, grains, protein, and dairy.
Students were offered a possibility of 3 lunches each day: a cafeteria plate lunch, a cafeteria grab
and go (prepackaged sandwich, fruit, and milk/ juice), or their own lunch from home. The items
that students chose at their lunchtime meals and what the students actually consumed were
observed and recorded through still digital photographs taken before and after the students ate. A
score was calculated for each lunch based on the photographs taken. This method was modeled
after a method in Swanson’s study (2008). Students were each assigned a number on an index
card that was placed on their meal trays. When students had a complete meal on their tray a
quick digital photograph was taken documenting the student’s number and all of the items that
the student had chosen. At the end of the lunch the students’ trays were again photographed.
These photos again documented the student’s number and any uneaten items, empty wrappers, or
containers. Data was collected during each lunchtime, every day for one full school week for a
total of five days. An original 340 points were intended to be collected. Sixteen data points were
unable to be calculated due to absent students, lost photographic data, and two students disposing
of their lunch before the photograph could be taken. In all a total of 324 data points were
collected.
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Data Analysis
Vegetable preference.
The vegetable preference data was analyzed and compared within the G group, in order
to find the most commonly liked vegetable to the most disliked vegetable. This was done by
counting the number of faces documented for each vegetable, and counting the order in which
they were ranked among the students.
Food choice.
The before and after photographs were statistically compared to measure what foods the
students chose and what foods students consumed. This was done by giving a point value to
designated food categories and analyzing each photo. The photos were viewed on a large Mac
computer screen and all of the details of the food were visible. Each category was scored and the
points were totaled (see Table 5.) The highest point value was 2 points, being for the healthiest
choices, with -2 being the lowest point value, for unhealthy choices. An example in the protein
category can be explained in that grilled chicken would be rated 2 points, baked chicken 1 point,
and popcorn chicken -2 points. Data from this study provides multiple findings, beyond the
original research question.
Findings
The lunch choices of thirty-four second grade students were documented through digital
photographs over the course of five days. Seventeen of the students were from a class involved
in school gardening (G group), and seventeen were from a class not involved in school gardening
(N group.) Food items were given scores based on nutritional value; photographs were scored
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based on the food the student chose, and the food the student consumed. Results of this study
show that there was no significant difference in points between the G group and the N group.
The students within the G group did not make healthier choices than the students in the N group.
The lunch choice data was scored and totaled for each group in pre and post for each of
the five days. It was then totaled for a weekly score, both pre and post. The G group had a pre
score (what the students chose and brought for their lunches) of 126 points for all five days. The
G group’s post score (what the students consumed) was 81 points for the all five days. In
contrast, the N group’s pre score was 140 points for all five days, indicating that the group had
made healthier choices. In addition the N group’s post score was 107 points. The N group
purchased healthier foods if consuming from the cafeteria, or brought healthier foods in their
lunch and ate healthier foods when compared with the G group’s scores.
Figure 1
G and N Group Pre and Post Scores of Food Choice and Consumption
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Gardening versus Non-Gardening
The results of this study do not present clear data supporting garden based learning and
healthy student food choice when comparing gardening versus non-gardening students as a
whole. From the evidence collected, students involved in the gardening program were not
making healthier choices than the students not involved in the gardening program. Overall, the
data shows that school gardening, did not positively impact student’s food choice. Despite the
results of the study overall, other significant findings and data were discovered through this
research. In reviewing this data it is important to note that this study took place before the
implementation of new cafeteria regulations in the fall of 2012. Despite the findings when
comparing the groups as a whole, more important data can be seen when comparing the choices
students made across the different food groups.
Choices across Food Categories
Whole grains versus refined grains G group.
Overall, students chose and consumed significantly more refined grains than whole grains
regardless of which group they were in. Items included in the grains category were bread and
rice. Within the G group, refined grains were chosen at a rate of 3 times more than whole grain
items. Refined grains were consumed at twice the rate than whole grains. Eleven whole grain
items, such as whole grain bread, were chosen; 35 refined grain items, such as white bread, were
chosen. In looking at what participants in the gardening group ate, eight whole grain items were
consumed, while 24 refined grain items were consumed.
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Whole grains versus refined grains N group.
Students in the N group chose refined grains more than 4 times more than whole grains,
with 8 whole grain items being chosen and 33 refined grain items being chosen over five days. N
group students consumed refined grain at twice the rate of whole grain items, with 7 whole grain
items being consumed and 16 refined grain items being consumed. When comparing both
groups, the data is very similar within the grain groups with whole grains being very low and
refined grains being chosen and consumed much more often.
Figure 2
G Group Grain Choice

	
  

Figure 3
N Group Grain Choice
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Milk in the G group.
The milk category proved a variance of scores between both groups. The milk category
included three different types of milk offered in the cafeteria, specifically: non-fat, low-fat, and
low-fat chocolate. For the G group chocolate milk was chosen 35 times more than non-fat milk.
One non-fat milk carton was purchased throughout the week, whereas 35 chocolate milk cartons
were purchased. Of the milk chosen (purchased from the cafeteria) the one non-fat milk that was
purchased was also consumed. Of the 35 chocolate milks chosen, 29 were consumed. Five lowfat items were purchased, and three of those low-fat milk cartons were consumed.
Milk in the N group.
Overall the N group made healthier choices and consumptions in the dairy category,
when compared to the G group. Six non-fat items were chosen; of these 5 were consumed.
Sixteen low-fat items were chosen; of these 13 were consumed. Twenty-eight chocolate milk
cartons were chosen; 24 were consumed.
Figure 4
G Group Dairy Choice
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Figure 5
N Group Dairy Choice

Cheese in the G group.
The G group chose and consumed more cheese than the N group. The G group chose 16
cheese items; 12 of these items were consumed. The point total of the cheese category was 12
points for chosen and 11 points for consumed. The reason for the item number being higher than
the point total was due to (-2) scores for unhealthy cheeses with no nutritional value, such as
nacho cheese. Conversely, string cheese from skim was scored with (2) points.
Cheese in the N group.
The N group chose and consumed significantly less cheese than the G group. Only 1
cheese item was found in the data, and that item was not consumed. Therefore the N group did
not earn any points for cheese consumption.
Figure 6

Figure 7

G Group Cheese Choice

N Group Cheese Choice
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Fruit in the G Group.
The G group scored higher in the fruit category with respect to 2 subcategories. The G
group chose and consumed more high quality and quality fruit than the N group. Items included
in the fruit group were raw fruit (high quality), 100% fruit juice (quality), and gummy fruit
snacks (low quality.) With regards to points, the fruit group was the most popular for both
choices and consumption. Twenty-six high quality items were chosen; of these 20 were
consumed. Forty-four quality fruits were chosen; of these 37 were consumed. Twenty-one low
quality items were chosen; of these 16 items were consumed.
Fruit in the N group.
The N group did not choose or consume as much fruit as the G group. Twenty-one high
quality items were chosen; of these 16 were consumed. Thirty-six quality fruit items were
chosen; 32 were consumed. Fifteen low-quality items were chosen; all 15 of these items were
eaten. The N group did have one less low quality item than the G group. However, the N group
consumed every single low-quality item that they had chosen. The G group chose more lowquality items, but did not consume them all.
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Figure 9

G Group Fruit Choice

N Group Fruit Choice
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Vegetables in the G group.
Items in the vegetable category were subcategorized similar to the fruit with high quality,
quality, and low-quality. Some items included in these categories were raw carrot sticks (high
quality), cooked green beans (quality), and imitation mashed potatoes (low-quality.) For the five
days the G group had a total of 3 high quality vegetables; 2 of which were consumed. Sixteen
quality items were chosen; 6 were consumed. They chose 15 low-quality items, all of which
were consumed.
Vegetables in the N group.
The N group chose 13 high quality vegetables over five days; 12 were consumed. Eight
quality items were chosen; 3 were consumed. Sixteen low-quality items were chosen; 12 were
consumed.
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Figure 11

G group Vegetable Choice

N Group Vegetable Choice
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Protein in the G Group.
Items in the protein category were subcategorized similar to the fruit and vegetables with
high quality, quality, and low-quality. Some items included in these categories were grilled
chicken breast (high quality), breaded pork chop (quality), and popcorn chicken (low-quality.)
The G group had 1 high quality item chosen; this item was not consumed. They had chosen 20
quality items; 13 of these were consumed. Low-quality was the highest numbered subcategory
with 27 items chosen; 23 of these items were consumed.
Protein in the N group.
The N group chose and consumed 1 high quality protein item. There were 17 quality
items chosen; 15 of these were consumed. Twenty-nine low-quality items were chosen, and 28 if
these items were consumed. In regards to points, the largest amount of points were seen in the
low quality protein with -112 points for items chosen, and -102 points for items consumed.
Figure 12
G Group Choice of Protein

	
  

Figure 13
N Group Choice of Protein
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Comparison of Whole Categories.
When categories were totaled across both groups, trends could be seen in the number of
items chosen; what was most popular among lunch items. The most common items chosen
throughout the 5 days, within both groups, were quality fruits, such as 100% fruit juice; 80 items
are chosen and 69 items were consumed. Refined grains, such as white bread were the second
most common items chosen among all students, with 68 items seen throughout the week and 40
consumed. The third most common item was chocolate milk, with 63 items chosen, and 53 items
consumed.
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Comparison of Whole Food Categories

	
  

39

GARDEN BASED LEARNING

40

Home Lunches vs. Cafeteria Lunches
Across 5 days and totaling both groups, there were 65 lunches brought from home and 95
lunches purchased at the school cafeteria. Overall, school lunches saw 233 points; 146 points for
items chosen, and 87 points for items consumed. Lunches from home totaled 211 points; 120
points for items chosen, and 91 points for items consumed. The data shows that school lunches
were slightly more nutritious than home lunches.
Figure 15
Home Vs. School Lunches

High Scoring Days
Day three of data collection was the highest scoring day with a total of 53 points in the
G group, for items chosen; and 30 points for items consumed. On this same day N group had the
most points of 5 days with 57 points for items chosen, and 42 points for items consumed. On this
day the menu offered a cheeseburger on a white bun, or pulled pork sandwich on a white bun,
seasoned potatoes, a piece of raw fruit, fruit juice, and milk. The lowest scoring day was day 5.
G group scored 5 points for items chosen, and -4 points for items consumed. N group also scored
the lowest on day 5 with 12 points for items chosen, and 6 points for items consumed. On this

	
  

GARDEN BASED LEARNING

41

day the menu offered popcorn chicken or sloppy joe on a white bun, green beans, raw fruit, fruit
juice and milk.
Comparison of Students across Days
Scoring high and positive.
Within the groups, particular students seemed to be consistently making poor or
healthy choices. Student 13G had a pre and post score of 4, all five days, a relatively high score
in comparison to classmates. This student’s lunch was brought from home. Each day the lunch
consisted of the same items, or different items of the same nutritional value. Items seen in the
lunch throughout the week were: a sandwich on white bread, string cheese, 100% apple juice
box, and granola bars. This student’s score was tied for the highest both pre and post on day 1
and day 2. It fell in the middle of the scores for the remaining 3 days.
Within the N group, two students consistently scored higher than their peers all five
days. Student 2N scored 6 points, four days, and 4 points, one day. This student’s lunch was
brought from home. Similar to student 13G, each day the lunch consisted of the same items, or
different items of the same nutritional value. Items seen in this lunch were: a sandwich on whole
grain bread, raw carrot sticks, cheese, cherries, and blueberries.
Scoring low and negative.
There were students in both groups that had consistently low scores throughout the
five days. Student 17G scored in the negative all five days. Items seen in the lunch were
Lunchables, hot dogs, popcorn chicken, mozzarella sticks, and chocolate milk.
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Student 14N also scored in the negative all five days. Items seen in this student’s lunch
were turkey gravy on mashed potatoes, mozzarella sticks, canned fruit, and popcorn chicken. It is
important to note that both student 17G and 13N, purchased a school lunch every day, except
one; with student 17G bringing a lunch on day 1. The items in the home lunch were the
Lunchable and small bags of popcorn and chips. As research states, student’s taste preference
and options can be related to the choices the students made. Despite whether these students
purchased a school lunch, or brought one from home it appears they consistently made poor food
choices.
Figure 16
Highest and Lowest Days

Relationship of Taste Test Data and Food Choice
During the taste test, student 2G indicated that he liked (smiley face) peas, radishes,
and green beans. The student indicated a neutral expression for orange peppers, and lettuce. This
student’s scores for food choice indicated healthy choices. The student was one of few who
consistently made healthy choices in their meals, and also did not show one dislike for any of the
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vegetables tasted during the test. Student 15G indicated that they had a preference for every
vegetable tasted (smiley face for all 5 vegetables.) This student bought a school lunch every day,
and consistently scored lower than many of their peers. The items in that the student chose and
consumed were a hotdog, turkey gravy on mashed potatoes, popcorn chicken, mozzarella sticks
and canned fruit.
Interrater Reliability
Interrater reliability is the degree of agreement and consensus among data scorers.
High agreement among scorers gives credit to the method and results of a study. A second
researcher who was not involved in data collection scored a set of photographs to calculate an
interrater reliability score. The second researcher scored 2 pre scores, and 2 post scores from
each of the groups. Forty percent of the observations were scored by the second researcher.
There was 97.1% agreement across both groups. The range of differences between the initial
scores and the second researchers scores were one single point. One hundred percent fidelity was
included in the taste testing data collection. The taste-test was observed by the second researcher,
giving credit to the method and data collected.
The data from this study is multi-faceted with many factors affecting the choices
students made. The data gives many implications for practice and future research.
Discussion
There are many dimensions to this study and the results found are useful to more than
the original hypothesis of the study. A detailed outline of the food items children are choosing
and consuming is provided in this data. The data and results also offer insights into cafeterias and
what taxpayer’s dollars are providing to students.
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The results of this study indicate that gardening alone did not have an impact on
students’ food choice. Flora & Gillespie (2009) created the Community Capitals Framework
(CCF) to categorize environmental factors surrounding people and how they influence individual
food choice. They named seven categories relating to children’s food choice: natural capital (1),
social capital (2), cultural capital (3), human capital (4), political capital (5), formal standards,
financial capital (6), built capital (7). Flora & Gillespie’s framework indicates that there are
many factors that affect what a child chooses and consumes.
Relating Food Categories to the Communities Capital Framework
It is important to keep these seven influential factors in mind when examining the data
of collected in this study. When comparing the food categories, it should be noted that many of
the categories scores were similar between the groups such as grains, fruits, and proteins. The
groups outscored each other in certain categories such as milk and cheese, ultimately creating
their final total group scores. Large differences could be seen in the cheese, milk, and vegetable
categories.
Within the N group one cheese item was chosen in all five days; and that item was not
consumed. The G group chose 16 cheese items, and consumed 12 of those items. Most of these
items were string cheese from skim, which is a healthy choice. These choices resulted in the G
group outscoring the N group in the cheese category. The N group outscored the G group in the
milk category with their choosing more non-fat and low-fat milk, and less chocolate milk. The N
group also chose more high quality and quality vegetables than the G group.
When examining the difference in scores between the groups, the question of
environmental influence arises. What exactly caused the G group to consume cheese, and for the
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N group to not consume any cheese at all? These seven categories offer insight into what may be
causing them to make, or not make certain food choices. These categories also outweigh any
effect that gardening alone may have on what students are choosing to eat. I believe that all
seven factors have an effect in this study. I believe that social and cultural capital may be playing
a large role in the choices, as patterns can be seen within each of the groups, concerning what
they are and are not choosing to eat.
Home vs. School Lunches
When totaling both groups, 65 lunches were brought from home, and 95 lunches were
purchased in the cafeteria. School lunches outscored home lunches by 22 points. This was a
surprising statistic, as I had anticipated home lunches being healthier than school lunches.
However, the literature states that parental influence and home life have a significant bearing on
what students eat. Holsten, Deatrick, Kumanyika, Pinto-Martin, and Compher, (2012) cited
many factors associated with parents and home life and student’s food choice such as;
established meal routines, parents modeling dietary behaviors, food preferences, time allotted to
certain meals, food preparation, financial availability to certain foods, food purchases made by
the parent, health concerns, peer influences, media, and restaurants, and rules concerning meal
and food choice put into place by the parent. Second grade students are not purchasing groceries
or making decisions as to what is available in their home. They can express preference, but
ultimately are not in control of what is made available to them both at home, or in the school
cafeteria. Students simply have to choose from what is made available to them. If many high
quality, healthy items are offered to them they will have to choose from what is available; the
same applies to if unhealthy items are offered to students.
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School Gardening and the Cafeteria
As indicated, students had a preference for many of the types of vegetables grown in their
classroom gardens. Offering the same produce that students grow in their gardens, as a choice in
their cafeteria would be both and encouraging and financially sound method of offering healthy
choices to students. Students may take pride in and be excited to consume something that they
had a hand in growing. If healthy vegetables are needed, why not have the students provide
them?
Taste Test and Food Choice
During the taste test many students indicated a preference for vegetables. However, this
data was not reflected in these students’ food choice. This can be attributed again, to lack of
availability. The taste test offered similar items that the students were growing in their classroom
garden. These vegetables were not offered in cafeteria lunches. Fourteen students out of
seventeen indicated a high preference, or neutral preference for raw peas, leaving only three
students disliking raw peas. The data of the taste test is not seen in the students’ food choice
because only one of the items used in the taste test was offered in the cafeteria. The only similar
item offered in the cafeteria was cooked, canned green beans. If these items such as raw peas
could be a potentially popular choice if they were offered as a lunch item.
The Government and Cafeteria Menus
Government involvement in school lunch programs started with the passing of the
Richard B. Russell National School Lunch Act in 1946, as Walker (2012) discussed. Senator
Richard B. Russell of Georgia proposed the act in 1944 in response to the Great Depression’s
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rippling effects of malnutrition and struggling agricultural businesses. This was especially aimed
to fight hunger and malnutrition among America’s impoverished youth (Walker, 2012).
Access to healthy produce and providing nutritious meals to America’s youth was the
original purpose of school lunch programs. The government attempted this program in order to
combat a countrywide health crisis. It seems that the paradigm has shifted greatly in modern
America, as one third of American children are now both malnourished and obese. Swanson
(2008) also refers to the possible positive influence the government can have stating “because of
its potential to affect significant numbers of children, the school food environment has received
increasing attention in recent years as an important venue in which to center efforts to combat
poor nutrition” (p. 433). The government responded in order to feed starving children, and now
it seems they should respond to the obesity epidemic in America. Government response has been
seen in the implementation of new cafeteria guidelines effective September 2012, the MyPlate
program, and the push for the use of locally grown produce in schools. It seems that garden
based learning would lend itself well to all of these government initiatives. School cafeterias are
the singular area in which some control can be gained over nutrition and obesity among modern
America’s youth. The results of this study indicate that cafeteria lunches offer poor nutritional
choices, and are contributing to the obesity in children.
Another dimension to governmental influence and cafeterias are corn subsidies, and
supplements that are put into food that students are eating. The government is subsidizing corn
and therefore corn sugar is included in many of the items served in cafeterias. The possibility of
subsidizing healthier items in America, could offer nutritious items at lower costs. The
subsidization of healthier foods coupled with garden based learning could be an effective
strategy to combat the current obesity epidemic in America.
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Gardening Influencing Food Choice
The findings of this study indicate that school gardening alone cannot influence a
student’s food choice. There are a variety of outside factors the effect what students choose to
eat. However, school gardening can be a positive and effective tool in teaching nutrition and
encouraging students to make healthy choices, when coupled with other nutritional education
programs. Offering students the opportunity to grow and consume their own vegetables could be
an effective way to increase healthy choices.
Garden based learning does lend itself well to educating youth on fruits and vegetables.
However, additional instruction and explanation needs to be offered when teaching children
about the other food categories such as grains, dairy, and protein. The data shows that students
had a high preference for fruit, and a preference for the taste of vegetables. However, the low
scoring categories were ones not related to gardening; grains, dairy, and protein.
Implications for Practice
This study can offer many useful results to schools when planning nutritional education
programs and when planning cafeteria guidelines and meals. This data shows what is made
available to students, what students choose from those options, and what they ultimately
consume. Professionals could view this data and make changes accordingly. This study could
prove valuable to governmental nutritional programs when addressing the current obesity
epidemic. If healthy food choices are the goal of schools, gardening can be part of the solution,
but is not sufficient on its own. It must be paired with nutritional education and the opportunity
to choose from healthier options.
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Implications for Future Research
This study was conducted before the nutritional guidelines were put into effect in
September 2012. Future researchers could replicate this study under the new nutritional
guidelines and explore student’s choices. This study could also be conducted on a larger scale,
with more students. This study also took place in a mostly Caucasian, English speaking school.
Research indicates that culture is one of the seven factors effecting food choice, so replicating
this study with a sample of a different ethnic or racial demographic could provide different
results. A study examining students who were allowed to choose their own produce from a
school garden could offer useful results as well. If I were to conduct this study again, I would
collect data for longer periods of time, and perhaps have a research assistant to aid in data
collection.
This study addressed garden based learning and the impacts on student’s food choice.
Data from this short-term study seems to show that garden based learning alone does not impact
student’s food choice. However, if students are offered healthier choices than the items seen in
this study, results may vary. This study indicates that both cafeteria and home lunches are
lacking food of high nutritional value and that children are simply not presented with many
options to make a healthy choice. Garden based learning is an effective instructional tool and
offers many benefits to both the student and the school as a whole; however, to impact the
epidemic of childhood obesity, garden based learning may need to be seen as part of a larger
initiative focused on healthy behavior in eating and exercise overall.
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Table 1
Sample lunch data scoring sheet N group
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Table 2
Sample lunch data scoring sheet G group
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Sample vegetable preference scoring sheet
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Table 4 Cafeteria Guidelines current, and new as of September 2012
National School Lunch Program Meal Pattern
Food Group

Current Requirements K-12

New Requirements K-12

Fruits and vegetables

½-3/4 cup of fruits and vegetables
combined per day

¾-1 cup of vegetables plus

No specifications as to type of
vegetable subgroup

Weekly requirement for:

vegetables

Meat/ meat alternate

1.5-2 oz eq. (daily minimum)

½-1 cup of fruit per day

•

Dark green

•

Red/orange

•

Beans/peas (legumes)

•

Starchy

•

Other (as defined in 2010
Dietary Guidelines)

Daily minimum and weekly ranges:
Grades K-5: 1 oz. eq. min. daily (810 ounces weekly)
Grades 6-8: 1oz. eq. min. daily (910 oz. weekly)
Grades 9-12: 2 oz. eq. min. daily
(10-12 oz. weekly)

Grains

8 servings per week (minimum of 1
serving per day)

Daily minimum and weekly ranges:
Grades K-5: 1 oz. eq. min. daily (89 oz. weekly)
Grades 6-8: 1 oz. eq. min. daily (810 oz. weekly
Grades 9-12: 2 oz. eq. min. daily
(10-12 oz. weekly)

Whole Grains

Encouraged

At least half of the grains must be
whole grain-rich beginning July 1,
2012. Beginning July 1, 2014, all
grains must be wholegrain-rich.	
  

Milk

1 cup

1 cup
Must be fat-free
(unflavored/ flavored) or 1% low
fat(unflavored)

Variety of fat contents allowed;
flavor not restricted
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