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Abstract: Emerging evidence suggests a link between young people’s interest in alternative food
production practices and dietary quality. The primary purpose of this study was to examine the
impact of a student-driven sustainable food systems education and promotion intervention on
adolescent school lunch selection, consumption, and waste behaviors. Sixth grade science teachers at
two middle schools (n = 268 students) implemented a standards-based curriculum on sustainable
food systems, addressing the environmental impacts of food choices and food waste. The cumulating
curriculum activity required the 6th grade students to share their food systems knowledge with their
7th and 8th grade counterparts (1 = 426) through a cafeteria promotional campaign to discourage food
waste. School-wide monthly plate waste assessments were used to evaluate changes in vegetable
consumption and overall plate waste using a previously validated digital photography method.
At baseline, the intervention students consumed significantly less vegetables relative to the control
group (47.1% and 71.8% of vegetables selected, respectively (p = 0.006). This disparity was eliminated
after the intervention with the intervention group consuming 69.4% and the control consuming
68.1% of selected vegetables (p = 0.848). At five months follow up, the intervention group wasted
significantly less salad bar vegetables compared to the control group (24.2 g and 50.1 g respectively
(p = 0.029). These findings suggest that food systems education can be used to promote improved
dietary behaviors among adolescent youth.

Keywords: food systems; school nutrition; food waste; adolescents; implementation science

1. Introduction

School meal programs combat childhood hunger and inadequate nutrition by providing children
with the nutrients needed for physical and educational development. These programs also present an
important opportunity to simultaneously address child diet quality and food waste. About 95% of
U.S. children aged 9-18 do not meet the federal dietary recommendations for vegetable intake [1-3],
and childhood obesity continues to be a major public health problem [4]. U.S. Students who participate
in both the National School Lunch Program (NSLP) and School Breakfast Program consume up
to 47% of their daily energy intake from school meals [5], and school nutrition programs reduce
household income disparities in adolescent fruit and vegetable intake [6]. Strengthened nutrition
standards mandated under the Healthy, Hunger-Free Kids Act of 2010 (HHFKA) promote important
improvements to school meal programs, such as increasing vegetable variety, offering only low-
and non-fat milk, and establishing meal calorie minimums and maximums [7]. However, concerns
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about the amount of food selected but not consumed by students [8] threaten the viability of these
standards [9,10]. Additionally, wasted food squanders the natural resources used to derive food and is
a major contributor to climate change [11,12]. Traditional nutrition education interventions that target
students’ selection, consumption, and waste of fruits and vegetables during school meals are rarely
effective past the short-term [13,14], suggesting that a novel approach is warranted.

Emerging evidence suggests a link between young people’s interest in alternative food production
practices, like locally grown foods and foods grown using sustainable agricultural techniques,
and dietary quality [15,16]. Yet, the limited available evidence suggests adolescents may not be
aware of the impact that their eating behaviors have on the environment [17]. Researchers in the
United Kingdom [18], Canada [19], and Australia [20] have demonstrated the intersection between
food systems and health in the public school setting, and in the United States, food systems education
is considered a form of farm-to-school programs [21,22]. A recent systematic literature review of
farm-to-school programs questioned the feasibility of incorporating these interventions into classroom
curricula and identified the failure to quantify intervention fidelity as one of the major limitations of
existing research on these programs [23]. Schools have educational priorities that may compete with
health priorities [24], and the constrained budget, time, and staff of school systems [25,26] can make it
difficult to sustain school-based health interventions in the short and long term. This makes schools
an ideal setting for implementation science research, which examines the effective dissemination and
implementation of evidence-based interventions in the real world, with a focus on evaluating program
feasibility, acceptability, and fidelity [27].

Middle schools are an ideal setting for our student intervention since lessons on food systems
concepts are well aligned with the academic learning standards required for middle school (grades
6-8) [28]. Also, compared to younger children, adolescent students are making more of their own food
choices and may be better able to connect their food choice and waste actions to health and environmental
consequences. Yet, there is little information on the impact of food systems education in this age
group. The primary purpose of this study was to examine the impact of a student-driven sustainable
food systems education and promotion intervention on adolescents’ food selection, consumption,
and waste behaviors, particularly for fruits and vegetables, during school lunch. In addition, we aimed
to understand the influence of the intervention on students” knowledge and attitudes towards the food
system and to estimate the intervention acceptability and fidelity.

2. Materials and Methods

2.1. Study Design and Setting

The Healthy Planet, Healthy Youth (HPHY) study used an experimental embedded mixed methods
design [29], in which the qualitative data were embedded within and generally played a supportive
role in the non-randomized controlled trial which was primarily based on quantitative data. Figure 1
details the sequence of study events with qualitative data indicated by yellow boxes and quantitative
date in blue boxes. In addition, a community-based participatory research approach was used [30],
which promotes the value of community members as equal partners throughout the research process.
The HPHY Advisory Committee met quarterly the year prior to the intervention and semi-annually
during the intervention year. The HPHY Advisory Committee included school nutrition staff from
three local school districts, staff from the state office of school nutrition, and university faculty with
a variety of expertise, including science education, food safety, nutrition, and agricultural economics.
HPHY was implemented in two Colorado middle schools within the same school district. The school
nutrition programs at both middle schools had salad bars, scheduled lunch periods lasting 30-32 min,
and offer vs. serve provisions which allowed students to decline some of the foods offered. The Blinded
for Review Institutional Review Board approved this project.



Nutrients 2019, 11, 1869 30f 22

Baseline : i
- Pre-Intervention
 Plate Waste Classroom Survey

,/

Intervention:

- Plate Waste \ \

(12-16 periods)

[ :
Monthly Post-Intervention ‘, =
v ~ Plate Waste Classroom Survey

I
e
~ Plate Waste

\\\

Teacher Interviews

Poster Content

Intervention:

" Final Plat 4mmmmmmm  Cafeteria Posters
na ate \
April | I\Naste el ;\ (2 Weeks)

Figure 1. Overview of the Healthy Planet, Healthy Youth experimental embedded mixed methods
design, including timeline of intervention and data collection. Rectangular elements illustrate data
collection, where blue signifies quantitative data and yellow signifies qualitative data. Oval elements
illustrate intervention points and duration of intervention. The dotted line indicates that the poster
content analysis results were used to develop the cafeteria poster intervention.

2.2. Participant Selection and Recruitment

The local school district’s science education coordinator circulated recruiting advertisements to
6th grade science teachers via email. The district school nutrition program was actively involved in
the HPHY Advisory Committee, facilitating engagement with the kitchen managers at the recruited
middle schools. Participating teachers were provided a $250 cash incentive for their time, a copy of
the curriculum, curriculum supplies, a one-hour in person training, and a curriculum outline that
provided suggestions for how to amend the original curriculum so that it could be delivered in a shorter
time frame.

All sixth-grade students enrolled in the science classes taught by the recruited teachers received
the food system education intervention implemented as a unit during their science class. No parental
consent, nor student assent, was required to receive the intervention, but written parental consent
and electronic student assent were provided for all students participating in the classroom pre- and
post-surveys. Verbal student assent was provided for all 6th-8th grade students participating in the
monthly plate waste assessments and voting on food systems promotion posters; these two activities
qualified for a waiver of parental consent.

2.3. Intervention and Theoretical Underpinnings

HPHY draws upon the Self-Determination Theory (SDT) [31], which underscores the importance
of motivation quality, ranging from intrinsic to amotivation. In addition, SDT theorizes that people
are more likely to achieve intrinsic motivation when their basic needs for autonomy, competence,
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and relatedness are met. In particular, the current study aimed to satisfy the participants’ need for
relatedness by incorporating curriculum activities that facilitated student interactions, such as group
projects and voting for food systems posters. Through these interactions we hypothesized that the
intervention would nurture shared values of environmental conservation among students and would
increase their motivation to make healthy food choices and waste less food.

An abbreviated version of an existing curriculum, Farm to Table and Beyond (FTTB) [28], was used
for this intervention. This curriculum was selected since it is aligned to the required 6th grade science
academic standards. The principal investigator and a local retired science teacher reviewed the entire
curriculum and selected five lessons from FTTB that were central to the research questions, appeared
feasible to implement, and provided maximum academic benefit to science teachers. These units
included: Introduction to the Food System, Environmental Impacts of Food, Food Changes as it Moves
through the Food System, Food Waste, and School Cafeteria Waste. Teachers were also encouraged to
implement a supplementary lesson on Transporting Food. As a part of the School Cafeteria Waste
lesson, students were tasked with estimating their personal lunch food waste over the course of one
week. Teachers helped the students aggregate and graph the data as a part of a class project. For the
culminating intervention project, students were asked to create a poster to teach the 7th-8th grade
students in their school the most important thing they learned in the food systems unit.

For the promotion part of the intervention, researchers conducted a content analysis of the posters
and used the findings to create professional-quality posters to promote waste reduction during school
meals. At each school, the 6th-8th grade students voted on which poster they liked best using bingo
chips, and the two posters with the most votes were hung in each school’s cafeteria during the final
month of the intervention.

2.4. Measures and Data Collection

2.4.1. Qualitative Measures and Data Collection

The qualitative data consisted of student posters and teacher interviews. Students at one school
created individual posters, and the other created posters in groups; all were digitally photographed.
Student names were removed or obstructed during photography. Teacher interviews were conducted
using a structured interview protocol, audiotaped, and transcribed verbatim. Protocol questions
included inquiries on overall feedback and adaptations used for each lesson, facilitators, and barriers to
implementing the intervention, and the sustainability of the intervention. Transcriptions were assessed
for quality. Written informed consent was acquired for each interview participant.

2.4.2. Classroom Survey Measures and Data Collection

We adapted an existing 46-item, unpublished survey targeting 5th to 6th graders to evaluate
FTTB [28]. The original FTTB survey focused on the nature and human relationship, student interest in
science, and their attitudes towards healthy foods. We used a three-step process to ensure the validity
and reliability of our adapted survey. First, we assessed survey constructs for our project by holding
two 60-min focus groups (1 for boys, 1 for girls) with 8th grade students and revised survey items
accordingly. Second, individual 30-min cognitive interviews were completed in July—August 2017
with rising middle school students at a school district summer program to establish face validity of
the revised survey questions. The survey was updated to improve participant comprehension and
promote increased congruence between researcher and participant understanding of key terms used
in the survey [32,33]. Third, an online survey repeated twice within a 10-21 day timeframe assessed
test-retest reliability. Participants (n = 65) were recruited through a direct mailing list of local families
with children aged 11-13. Unreliable survey questions were not used in further analyses. Reliable
survey questions were grouped according to pre-identified themes based upon the self-determination
theory and curriculum units: relatedness, regulatory style, stewardship, food processing, local food,
natural resources, packaging, food waste, climate change, food systems, and transport. Themes with at
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least two items showing acceptable internal consistency (Cronbach’s alpha greater than 0.7) were used
in analysis. Final classroom survey scales included: relatedness (6 items), regulatory style (7 items),
natural resources (2 items), and food packaging (3 items). Three food waste items that were reliable
but did not fit into a scale score were also included.

2.4.3. School Meal Component Selection, Consumption, and Waste Data Collection

Plate waste data collection was conducted one day per month for six months (November 2017-April
2018; Figure 1) at each school using a previously validated digital photography method [34-36]. Monthly
plate waste assessments for each school typically occurred within seven calendar days of each other.
Plate waste dates were chosen after consulting with the school principal to work around school events
and field trips and according to the availability of research staff. Students had no advance knowledge
of when data would be collected and were not told that the plate waste measures were related to the
classroom curricular intervention. The baseline plate waste collection occurred prior to the start of the
classroom lessons. Students went through the lunch serving line using the normal school procedures.
Trained researchers met students at the cashier, obtained verbal assent, and completed tray tags to
indicate the sex, grade, and selected food items for each student. Tray tags were pre-printed with the
day’s menu options. Researchers circled the selected entrees, hot vegetables, whole fruit, beverages,
and a la carte items on the tray tag, and documented selected salad bar items and the corresponding
visual estimates of served portions. After students were finished eating lunch, their tray was brought
to the research station located near the garbage cans. Researchers labeled trays with a unique tray
number, measured beverage waste to the nearest 0.5 ounce using a liquid measuring cup, and then
photographed the remaining food on the tray against a reference board with the camera 26 inches
above at a 45-degree angle. Three to five reference foods of each item served that day were collected
and photographed prior to the start of lunch. Reference foods were taken back to the lab and weighed
to the nearest 0.5 g. An average weight for each reference food was calculated from the three to five
reference food samples.

Photographs were independently, visually assessed for the percent of each food item wasted
by two, trained researchers. A third researcher, experienced in the digital photography plate waste
method, compared the two assessments. Estimates for percent wasted were confirmed identical or
were averaged if the two estimates were within 20%. The third researcher reconciled any percent
wasted estimates that differed more than 20%. Standardized weights and standardized percent wasted
amounts were used when possible, such as items that could be broken down by food component (i.e.,
bread and bun estimates for sandwiches). Reference food weights were merged with portion/amount
taken and percent wasted estimates to calculate the weight of each food item wasted.

2.4.4. Research Staff Data Trainings

Researchers attended a 1.5-h data collector training which consisted of an overview of the study
purpose and rationale, review of the data collection protocol and data collection sheets, hands-on practice
assessing menu items selection and estimation of salad bar portion size selection, and expectations for
professional conduct. The 1-h data analysis training consisted of an overview of the study purpose and
rationale, orientation to reference photographs and standardized percent wasted amounts, and practice
assessing the percent wasted of actual participant lunch trays.

2.5. Data Analyses

2.5.1. Qualitative Analyses

Teacher interview transcripts were analyzed using ATLAS.ti (Version 8.0.4; Berlin, Germany, 2017).
We used a single researcher, two-pass hybrid deductive-inductive qualitative approach, where the
implementation science research questions informed the initial codebook and additional unique themes
emerged during the coding process [37].
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Digital photographs of student posters were also analyzed using ATLAS.ti (Version 8.0.4; Berlin,
Germany, 2017). Seven food systems themes were identified a priori based upon the curriculum content
and feedback interviews with classroom teachers: food waste prevention, food recovery, prevention of
other related waste (packaging, food implements), recycling, reasons to reduce waste, natural resources,
and growing your own food. A two-pass deductive content analysis coding method [38] was used by
a single researcher to classify student messages written and drawn on the posters utilizing these a priori
themes, and descriptive statistics were used to explore differences in theme frequencies across schools.

2.5.2. Classroom Survey Pre and Post Data Analyses

Classroom survey analyses were completed using R 3.4.1 and the following packages: dplyr,
ggplot2, Ime4, ImerTest, and emmeans. Statistical significance was set at « = 0.05. The overall mean for
each outcome measure was calculated for pre and post and compared using a paired t-test or paired
Wilcoxon signed-rank test (for non-normal data). The mean difference between pre and post (post score
— pre score) was calculated for each outcome measure by school and schools were compared using
a Wilcoxon signed-rank test. Linear mixed models were used to assess change in outcome measures
over time. All models included an individual random effect for unique subject ID to account for
repeated measures (pre and post). Demographic factors (school, sex, race, ethnicity, how a student eats
lunch, farm experience, garden experience, and cooking frequency) were included as fixed effects in all
models to assess whether demographic groups differed in the outcome measure. For the demographic
factors that had different pre to post trends, interaction terms were added individually to the mixed
model to assess differences by demographic groups. Farm experience and garden experience were
continuous variables calculated from a multiple answer question, where zero represented no experience
and each additional experience (total of four for farming and three for gardening) added one. Cooking
frequency was also a continuous variable from zero to seven and represented the average number
of days per week a student helped make breakfast, lunch, dinner, and snacks. For each outcome
measure, the model with the lowest Akaike information criterion was considered the final model for
interpretation. Model assumptions were checked using the residuals versus fitted plots and Q-Q plots.
Model results for fixed effects were investigated using a Type 3 ANOVA table, and estimated marginal
means were used to investigate contrasts between time points and demographic factors.

2.5.3. Plate Waste Data Analyses

Plate waste data analyses were completed using SPSS software (Version 24; Armonk, NY, USA,
2016). Statistical significance was set at & = 0.05. Descriptive statistics (overall means or frequencies for
each outcome variable) were calculated for the intervention (6th graders) and control groups (7th-8th
graders) at each of the six time points (pre-intervention through five month follow-up).

Food selection outcomes were binary (1 = student selected item from food group, 0 = student
did not select item from food group) and were presented as the percent of participants who selected
items from each food group (vegetables, fruit, entrée, and milk). Food consumption outcomes were
continuous and expressed as the percent of each food group (vegetables, fruit, entrée, and milk) that
each participant consumed. Food waste outcomes were continuous and expressed as the weight (in
grams for solid food items, in fluid ounces for milk) of the food that was wasted or thrown away at the
end of lunch. The vegetable selection and waste variables included both hot vegetables and vegetables
from the salad bar, and the fruit selection and waste variables included both whole fruits and fruit
from the salad bar. Logistic regression analyses controlling for participants” gender and school were
used to assess differences between the intervention and control group in food selection outcomes
(vegetables, fruit, entrée, and milk) at key time points (pre-intervention, post-intervention, and five
month follow-up). Two-way ANCOVAs were used to analyze the effect of condition (intervention
vs. control group) and time point on food consumption and waste outcomes (vegetables, fruit,
entrée, and milk). These analyses controlled for participants’ gender, the school that they attended,
and the percent of entrée consumed. Estimated marginal means (adjusted to account for the influence
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of control variables) were used to compare outcomes between the intervention and control group.
Post-hoc analyses (with Tukey corrections) were used to determine whether there were significant
differences between the intervention and control group in consumption and waste at key time points
(pre-intervention, post-intervention, and five month follow-up). These logistic regression and ANCOVA
analyses were also repeated with school A and school B individually to investigate differences in
outcomes by school.

3. Results

The HPHY education and promotion intervention was delivered to approximately 268 6th grade
students between the two schools, and an additional 650 students in 7th-8th grade were exposed
to the promotional food systems posters in the cafeteria (Table 1). There were four total 6th grade
science teachers between the two schools, and all of them agreed to deliver the classroom intervention.
The results section provides findings for the intervention fidelity and feasibility, poster content analyses,
classroom survey, and plate waste outcomes.

Table 1. Demographic characteristics of intervention schools (n = 2) and sample demographics of
students participating in the classroom survey.

School A School B
School Enrollment !
Total 568 129
Sex, n (%)
Male 297 (52%) 64 (50%)
Female 271 (48%) 65 (50%)
Race, n (%) 2
White 254 (45%) 106 (82%)
Hispanic 274 (48%) 10 (8%)
Non-White or Non-Hispanic 40 (7%) 13 (10%)
Classroom Survey Sample
Total 56 41
Sex, 1 (%)
Male 23 (41%) 20 (49%)
Female 31 (55%) 19 (46%)
Not reported 2 (4%) 2 (5%)
Age, mean (SD) 11.31 (0.47) 11.32 (0.52)
Race, 1 (%) 3
White 40 (71%) 32 (78%)
Non-White 6 (11%) 3 (7%)
Unsure or not reported 10 (18%) 6 (15%)
Ethnicity, n (%)
Hispanic/Latino 12 (21%) 5 (12%)
Not Hispanic/Latino 34 (61%) 29 (71%)
Not sure or not reported 10 (18%) 7 (17%)
How students eat lunch on school days, n (%)
School lunch 25 (45%) 14 (34%)
Bring lunch from home 11 (20%) 15 (37%)
Combination of school lunch and food from home 11 (20%) 6 (15%)
Choose not to eat lunch 4 (7%) 5 (12%)

Not reported 5 (9%) 1 (2%)
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Table 1. Cont.

School A School B
Farm Experience 4 1 (%)
Live on a farm 2 (4%) 3 (7%)
Worked on a farm before 14 (25%) 10 (24%)
Family member works on a farm 8 (14%) 6 (15%)
Visited a farm before 29 (52%) 23 (56%)
No farm experience 4 (7%) 4 (10%)
Not reported 14 (25%) 3 (7%)
Garden Experience 4, 1 (%)
Garden at home 23 (41%) 23 (56%)
Help with school/community garden 6 (11%) 4 (10%)
Gardened in the past 19 (34%) 15 (37%)
Do not garden 2 (4%) 5 (12%)
Not reported 14 (25%) 3 (7%)
Cooking frequency ® (overall), mean (SD) 3.85(1.84) 3.35(1.91)
Breakfast 4.17 (2.48) 3.02 (2.67)
Lunch 3.00 (2.27) 2.81 (2.20)
Dinner 3.41 (2.57) 3.08 (2.44)
Snacks 4.66 (2.48) 4.43 (2.65)

Notes: SD: standard deviation; ! School enrollment is for grades 6 to 8 only and sourced from administrative
data. 2 Non-White or Non-Hispanic races include Black, Asian, American Indian or Alaska Native, and 2+ Races;
3 Non-White races include Black, Asian, American Indian or Alaska Native, Native Hawaiian or Other Pacific
Islander, 2+ Races, and Other; ¢ Student could choose multiple responses, so percentages do not sum to 100%;
5 Cooking frequency was reported as average days per week each student helped prepare the specified meal; results
are average days per week; overall is the average of all meal categories.

3.1. Intervention Fidelity

Table 2 summarizes the student activities for each lesson. Few lessons were implemented as
suggested in the curriculum outline. One universal adaption was incorporating suggested homework
activities into classroom learning since neither school typically assigned science homework. For school
A, one lesson was omitted and substituted with a video due to standardized testing-related changes to
the daily school schedule that made it difficult to implement an interactive learning activity across
all class periods. In School B, one class period was omitted due to overlap in the previous month’s
science unit on climate change. In addition, the teacher at School B thought that her school was already
progressively handling the food waste issue since they donate all cafeteria food scraps to a local pig
farmer and omitted the Cafeteria Waste Inventory unit.

3.2. Teacher Feedback on Implementation: Feasibility, Acceptability, and Fidelity

Three of the four intervention teachers participated in individual interviews. Thematic analyses
yielded six themes: age-appropriate content, student engagement, barriers and facilitators, teacher
engagement, and building on related science topics. Definitions for each theme and example quotes
are provided in Table 3. Taken together, the interview data underscore the importance of engaging
teachers, as well as students. Teachers were overwhelmed with classroom time constraints and juggling
the wide span of abilities among their students but reported that the freedom to tailor the curriculum
to the needs of their students, amend lessons based on prior curricular topics, and adjust lessons due
to school schedule changes were paramount to successfully implementing the intervention. In-person
training, support from researchers, and an outline of strategies to amend the curriculum were also
universally viewed as key facilitators.
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Table 2. Intervention implementation summary by school.

Summary of Class Activities Implemented

Curriculum Unit: Aim

School A

School B

Introduction to the Food System:
To assess what we already know
about the food system and how
it affects the environment

Students selected a food item of
their choice and drew a diagram of
all the steps that the food goes
through from farm to table.

Students drew diagrams of the
steps that apples and applesauce
go through from farm to table.

Transporting Food: To gain
an understanding of the role
transportation systems play in
food systems. (This was

an optional supplementary
lesson.)

Lesson omitted.

Students were each assigned
information summaries to review
about one of the following: food
transport via airplane, railroads,
inland waterways, ocean freighter,
or truck. Later, students were put
into groups with students who
had been assigned different
transport options from themselves.
Each student had to teach their
group about the advantages and
disadvantages of their assigned
method of food transport.

Environmental Impacts:

To construct knowledge about
the importance and use of
natural resources, including
fossil fuels

Students did a Point of View activity
where they were each assigned
different roles to play at a town
meeting, such as Soil Scientist or
Food-Packaging Manufacturer.

The purpose of the town meeting
was to decide whether or not to
allow people to cut down unlimited
trees on the nearby mountain to use
in manufacturing or to place strict
limits on the number of trees that
can be cut down. Students had to
build their argument, write their
argument, review other students’
written arguments, and vote to
determine the outcome.

Lesson omitted.

Food Changes as it Moves
through the Food System:

To construct knowledge about
the environmental effects of food
processing

The lesson was replaced with

a video about the impact of human
consumption of food, everyday
products, and fuel on the planet.

Students reviewed how trends in
food packaging and garbage
disposal have changed over time.
Students were asked to create their
own snack company that is
profitable, yet minimizes the
impact on the environment.
Students mapped out the farm to
table process of all ingredients in
their company’s food product,
including food and packaging
waste and fuel sources used to
power their company’s factories.

Food Waste: To analyze the
amount of waste individuals
generate and to develop

a method for surveying
school-cafeteria waste

The lesson was omitted, and
students were assigned to read and
answer questions on a magazine
article on food waste. They were
also challenged to track their
weekend food waste at home.
Findings were aggregated by the
teachers and reviewed

with students.

Lesson replaced with teacher-
facilitated discussion on single-use
products vs. reusable products,
with an emphasis on cups and
silverware.
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Table 2. Cont.

Summary of Class Activities Implemented

Curriculum Unit: Aim School A School B

Cafeteria Waste Inventory:
To collect, analyze and utilize
data about food-related waste in

the school cafeteria.

Students were given an index card

to document how much food they

threw away at lunch and why over ~ Lesson omitted
the course of one week.

