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Food-to-Energy: A K12/University Partnership  
to Develop a Resource Recovery Program 

Abstract 

An on-going, multi-faceted university/K-12 partnership, now in its third year, integrates a 
school-wide food waste recovery program with classroom and extracurricular education in 
resource recovery. Pre- and post-consumer food waste from the high school and middle school 
cafeterias at a nearby K-12 school district is treated at an anaerobic digester system as part of an 
on-going University research project investigating the benefits of supplementing dairy farm 
digester feed with food waste to increase energy production. Our underlying hypothesis is that 
teaching students the benefits of waste source separation and resource recovery with a project-
based, place-based education program will help them develop and retain good waste disposal 
habits, and will encourage them to share these habits with their families at home. Results from a 
relatively simple, anonymous pre-post survey indicate significant improvement in students’ self-
assessed knowledge about energy and resource recovery, a demonstrated increase in their 
understanding of anaerobic digestion and its capacity for producing energy from organic waste. 
Students are also more willing to talk to their families about proper waste disposal practices and 
encourage them to reduce FW.  

Introduction and Background 

Every year approximately 40% of the food produced in the United States [1] (approximately one 
third, globally [2]) is wasted rather than eaten. Food is wasted or discarded throughout the food 
supply chain, creating significant economic, societal, and environmental impacts. The U.S. 
Environmental Protection Agency (EPA) estimates that 63.1 million tons of food waste (FW) 
were generated from commercial, institutional, and residential sectors in the United States in 
2018, with an additional 40 million tons generated from industries [3], [4]. Along with that 
wasted food is the wasted farm land, water, labor and energy resources required to grow, 
process, package and transport it. According to the NRDC, food waste accounts for 
approximately 19% of all U.S. croplands, 18% of all farming fertilizers, 21% of the U.S. 
agricultural water usage, and costs $218 billion per year [1]. Food waste is also a significant 
contributor to climate change; approximately 2.6% of all U.S. greenhouse gas emissions are 
produced by food that is wasted [1], and on a global scale, if food waste were a country it would 
rank third in greenhouse gas emissions, behind China and the U.S. [5].  

Although K-12 schools produce only about 2% of the total U.S. food waste, the amounts are still 
staggering -- 530,000 tons per year, or 39.2 pounds of food waste per student, which is 9% 
higher than the estimated amount the average American wastes at home [6]. Food waste costs 
U.S. schools about $1.2 billion per year in food purchases and waste management costs, or 
roughly 26% of the total food budget for a school participating in the National School Lunch 
Program (NSLP) [7], [8].  

EPA’s Food Recovery Hierarchy (Figure 1) suggests various actions that can be taken to reduce 
food waste and the negative impacts from food waste disposal. Each tier of the pyramid focuses 
on a different management strategy, beginning with strategies that create the greatest benefit for 
environment, society, and the economy (prevention or recovery strategies such as source 



reduction, feeding humans or animals), followed by recycling strategies such as reprocessing or 
composting, and ending with disposal, landfill/incineration, as a last resort. 

 

 

 

 

 

 

Unfortunately, as shown in Figure 2, most food waste produced in the U.S. is sent to the landfill 
(56% [3]), making it the single largest fraction of material (over 24%) disposed in U.S. landfills 
[9]. Sending FW to the landfill contributes to multiple pressing issues including greenhouse gas 
emissions, contaminated leachate generation, and diminishing landfill capacity. Many states in 
the U.S. are in the process of revising waste disposal regulations to more closely control the 
disposal of organic wastes. For example New York State has mandated that as of 2022, facilities 

Figure 1. Food Recovery Hierarchy. 
(Source: U.S. EPA, 
https://www.epa.gov/sustainable-
management-food/food-recovery-
hierarchy) 

Figure 2. Summary of Wasted Food Generation and Management Flows (2018, excluding the 
industrial sector [3]) 



producing an annual average of at least two tons of FW per week will no longer be allowed to 
landfill their organic wastes [10]. Certainly, the time is ripe for educating students about best 
practices for waste disposal and issues related to food waste. 

Efforts to educate students about food systems and reduce food waste from K-12 school 
cafeterias are not new. Strategies for food waste reduction more commonly target prevention – 
changing the quantities and choices of food provided, and switching to the Offer versus Serve 
(OVS) method of food service, in an effort to encourage students to eat more of what they take. 
The USDA, EPA, and US Food and Drug Administration provide regulatory guidance and 
grants; NRDC provides policy guidance; and the WWF, Johns Hopkins Center for a Livable 
Future, and the Environmental Research and Education Foundation (EREF) provide a research 
framework and curricula to engage students in learning about the importance of curtailing food 
waste [11]. For example the WWF has created guidance for conducting a food waste audit, 
recognizing that awareness is the first step toward solving the problem. Their studies show that 
participating schools cut their average trash output by 3% during the four- to six-week audit 
period, with the top three participating schools producing 53% less trash than before the program 
launched [6].  

No matter how much food waste is prevented at the source, there will always be waste that 
requires proper management. Resource recovery (RR) processes view food waste as an untapped 
resource – recovering energy and nutrients from food and other organic wastes provides 
economic opportunities while simultaneously alleviating environmental problems associated 
with their disposal. School food waste management programs most commonly focus on compost 
systems. For example, a school district in Lincoln, Nebraska has instituted a successful 
composting program funded by the town’s solid waste program, with one elementary school 
reportedly composting about 90% of their food waste [12]. There are multitude other examples, 
both large and small, throughout the U.S. The website “Healthy Food Choices in Schools” 
recommends using food waste for composting or farm animal feed, and sending waste fats and 
oils to a facility for making biodiesel [13]. 

Waste organics can also be treated with anaerobic digestion (AD). Bacteria in anaerobic 
digesters convert organic wastes into biogas (60%-70% methane, 30%-40% carbon dioxide, and 
traces of other gases such as hydrogen and hydrogen sulfide), which can displace fossil fuel in a 
variety of energy systems. The residue – or digestate – that remains is rich in nutrients and can 
be used as crop fertilizer. The anaerobic digestion process can be implemented in individual food 
waste digesters or as part of food waste co-digestion at wastewater treatment plants or dairy 
manure digesters. Food waste is an energy-rich feedstock that, when added to municipal 
wastewater or dairy manure anaerobic digestion systems, increases energy production and 
improves process economics. Food waste produces three and up to 15 times as much energy per 
unit mass compared to digesting biosolids or dairy manure, respectively, and has a much higher 
volatile solids destruction rate (86%-90%), resulting in minimal increase in residual byproducts 
[14].  

Results from systems-based analyses of various options for food waste management show that in 
general, source-separating food waste and treating it by anaerobic digestion offers the greatest 
benefits in terms of reducing overall environmental impacts and producing an economically 
viable energy resource [5], [15]. These benefits can be realized only if the costs for providing 



‘clean’ waste, free of inorganic contaminants, are low. Thus the feedstock must be void of 
contamination that would require pretreatment to separate non-biodegradable substances (e.g. 
plastics, metals, glass) prior to being added to the AD system. This may be one of the reasons 
why AD systems for treating food wastes are not more common. It is estimated that less than 2% 
of food waste is anaerobically digested, much less than the amount that is composted or 
landfilled [16].  

Although we were unable to find K-12 school food waste programs that incorporate anaerobic 
digestion, there are in fact a few college or university-scale resource recovery programs that use 
AD systems to treat campus food waste. A program in the City of West Lafayette, Indiana takes 
food waste from Purdue University and feeds it to the anaerobic digesters at the wastewater 
treatment plant, producing electricity for the plant [17]. At the University of Wisconsin in 
Oshkosh, organic materials and food wastes are treated at the camp U.S. digester to produce 
energy and compost [18]. Finally, while the East Bay Municipal Utility District (East Bay MUD, 
in Oakland, California) has been producing electricity by treating 20 to 40 tons of restaurant and 
community food waste per day in their anaerobic digesters for the past seven years [19], a 
research project at UC Davis is investigating the feasibility of using small-scale anaerobic 
digesters treating campus food waste, as an alternative to the larger, centralized AD facilities. 
They are using community-scale AD systems to produce electricity, heat, and fertilizer from 
food waste collected within a 50-mile radius of the campus [20]. 

This paper describes an ongoing university/K-12 partnership whose primary focus is to operate a 
successful food waste separation program in the school cafeteria, and treat the food waste in a 
nearby anaerobic digester to recover energy and fertilizer. Diverting FW from the waste stream 
on a large scale will require a cultural shift so that organic waste streams of high enough quality 
can be generated. Like the majority of the general population, most students lack awareness of 
what happens to items they throw away. Most don’t know, and don’t think about, where ‘away’ 
is. Our experience with educating college students on best practices for waste management and 
the merits of separating food waste for composting or anaerobic digestion indicates that it is 
difficult to obtain a contaminant-free waste stream. Despite extensive outreach efforts it is still 
difficult to “undo bad habits”. It is well known that long term behavioral change originates in 
early experience [21]. The patterns of behavior adopted by children are often set for life. Thus, 
exposing K-12 students to source separation will engage them in good practices before those bad 
habits develop. The underlying hypothesis of our project is that that the earlier we expose 
students to FW separation and resource recovery the more likely they will retain proper waste 
disposal habits, generating a feedstock suitable for anaerobic digestion. A successful K-12 source 
separation program could facilitate long-term waste reduction and resource recovery. 

Our program integrates a school-wide food waste recovery program with classroom and 
extracurricular education in resource recovery. The activities include: (1) foster a successful food 
waste recovery program in the school cafeteria; (2) leverage educational activities as a way of 
engaging students in the program; and (3) conduct a simple pre/post assessment to evaluate the 
impact of the project on students’ knowledge, attitude, and behaviors related to food waste 
disposal and resource recovery. These activities are guided by the following objectives: 

1. Increase students’ AWARENESS of the PROBLEM: 
- What happens to the solid waste they dispose of at school/home? 



- How much food waste is present in our waste stream? 
- What happens to that food waste when it is in the waste stream? 

2. Increase students’ UNDERSTANDING of the SOLUTION: 
- What other sustainable options exist for disposing organic waste (food waste)? 
- What is anaerobic digestion? How does it work, and how does it transform food waste 

into a valuable energy resource?  
- What is the overall impact and potential value of different waste disposal options such as 

recycling, composting, or sending organic materials to a food digester? 
3. Increase students’ PARTICIPATION in the SOLUTION: 

- Engage university students in classroom and mentoring interactions with K-12 students in 
order to promote environmental consciousness. 

- Develop all students’ understanding of what can and cannot be placed into the feed 
stream of the anaerobic digester. 

- Increase student participation in recycling food waste at school. 

Methodology 

Partnerships. The structure of our project relies on a number of partnerships that bring together 
knowledge, skills and experience from a range of specialties. At the base is a 
University/Extension Service partnership between faculty at Clarkson University (CU) and the 
Cornell Cooperative Extension Service of St. Lawrence County (CCE). Over the past 10 years 
with the help of USDA and USEPA funding we have studied the technical/social/economic 
viability of AD for smaller dairy farms. As part of the program we have integrated a model AD 
system at CCE. The modular AD system uses food waste from CCE’s commercial Harvest 
Kitchen and dairy manure as inputs; and digester products include heat, which is used to heat a 
greenhouse; recovered solids used as animal bedding; and AD effluent used to fertilize farm 
fields (Figure 3). The system integration demonstrates to farmers economic and environmental 
benefits of AD.  

The other key partnership is with a 
local school district, where a core 
group of teachers are engaged with 
the project. Canton Central School 
(CCS) is located in rural St. 
Lawrence County, NY, the 7th most 
impoverished county in NY State, 
with 19.1% of residents, and 29% of 
all children and youth and youth 
living below the poverty line [22]. In 
Canton the poverty level (19.6%) is 
higher than the county rate, and 47% 
of the students at CCS qualify for 
free/subsidized school lunches. 
Given its geographical location close 
to the Canadian border, ethnic 
minorities represent a small fraction 

Figure 3. Process Schematic of the Clarkson/CCE AD 
System 



of the school population; our partners in this school district are economically deprived, majority 
white. This program, therefore, addresses some of the biggest discriminators against educational 
opportunity: economic disadvantage, and small, rural schools lacking enriched academic 
programs.  

In spring 2018 the high school (HS) environmental club reached out to initiate a pilot program to 
collect post-consumer food waste from the HS cafeteria and deliver it to the CCE Farm digester 
to supplement the manure feed. The successful program garnered enthusiasm and support 
beyond the high school. The middle school Green Team (MS GT), an active group of 5th and 6th 
graders, quickly became interested in food issues and sought after activities related to food 
systems and food wastes. Additional teachers have become engaged in the partnership as it has 
grown, most prominently the science teachers in the HS and MS, as well as the upper level 
elementary school teachers, who have engaged mainly through the curricular components of the 
program, described below. 

A team of university students who are enrolled in a credit-bearing project course round out the 
partnership. These students mentor middle and high school students to organize the cafeteria 
food waste collection system, and facilitate the transport of food waste between the school and 
the digester. Simultaneously, under faculty guidance, they develop and teach interactive, hands-
on educational modules related to waste disposal and resource recovery.  

Food Waste Program. For the past two years, students in the middle and high school cafeterias 
have been scrapping their food waste into clear 20 Liter bins at the cafeteria waste stations. 
Cafeteria staff supplement the bins with pre-consumer food waste from the school kitchens. 
School maintenance personnel, with assistance from student members of the HS Environmental 
Club and MS Green Team, deliver the bins to the loading dock on a daily basis as part of the 
lunch time clean up. A team of Clarkson students is responsible for delivering the food to the 
extension farm, where it is added to the anaerobic digester feed.  

Students are educated about food waste, resource recovery, and the food waste program with 
educational posters and announcements prepared by the HS Environmental Club and MS Green 
Team. Additionally, Clarkson students and CCE educational staff periodically visit the cafeterias 
to coach students on proper food waste management procedures. 

Curriculum development and instruction. The cafeteria food waste program offers an excellent 
opportunity for students to engage in place-based learning experiences that use the school as a 
living laboratory [23]. Project-based educational experiences have been developed to 
complement the cafeteria food waste program, so that students can learn the science behind 
resource recovery and anaerobic digestion. Evidence has shown that project-based and place-
based learning experiences enhance student motivation, engagement, and learning [24]. Open-
ended projects challenge students to operate at the higher levels of Bloom’s taxonomy, and 
students tend to be more engaged in the learning process because they see the relevance of what 
they are learning to their lives outside of school. The method deepens students’ understanding of 
principles that link concepts together, and enhances students’ ability to retain and apply 
knowledge [25].  



The CU team developed and taught a variety of activities for students at the middle and high 
school levels, with some adaptation for the upper level elementary grades. Our most popular is a 
science class experiment whereby students build small anaerobic bioreactors using small-
mouthed glass bottles and balloons or Tedlar gas sampling bags (Figure 4). Various organic food 
wastes are added together with nutrient seed from the anaerobic digester, and students measure 
the volume of gas production and methane concentration as a function of organic substrate 
composition over time. Other activities include a trash sorting exercise with a decision matrix for 
proper waste disposal practices, which has an accompanying bingo game for students and adults 
of all ages as well as a coloring sheet for the younger grades.  

 

Results and Discussion 

Our data collection and analysis process strives to measure the degree to which we have been 
able to achieve the project objectives, indicated by three measures of success: the extent to which 
we are able to foster a successful food waste recovery program in the school cafeteria; student 
and teacher engagement in the program’s educational activities; and our impact on student 
knowledge/affective/behavior outcomes as measured by our pre/post survey. The results 
presented below are based on the program’s first two years. 

Food Waste Program. Food waste has been collected daily from the MS and HS cafeterias. The 
MS Green Team developed plans to start a food waste collection program in the Elementary 
School cafeteria, which would entail student representatives staffing the tray tables during the 
morning breakfast period to get the program going, although with the Covid-19 pandemic and 
ensuring school closures those plans did not materialize. On average 300 kg of FW was collected 
each week and delivered to the CCE digester over the spring semester in year 1. Due to COVID 
restrictions food collection in year 2 was more limited; cafeteria programs ended in March 2020, 
and the bulk of food waste since then has consisted of pre-consumer waste generated by the 
kitchen staff as they prepare meals for in-school and home deliveries.  

Over the course of the project (years 1 and 2) approximately 14 metric tons of FW was treated 
resulting in approximately 3,000 m3 biogas produced. Given the lower heating value of biogas, at 
60% methane, the generated biogas represents an energy content of 18,000 kWh. That is 
approximately equivalent to the average annual heat energy consumed by one residential home 

Figure 4. Anaerobic digestion bottle reactors using balloons (l) and Tedlar bags (r) to collect biogas 



in the U.S. [26]. In addition to the production of renewable energy, diverting 14 metric tons of 
FW from the solid waste stream represents a $3500 savings to the school district in waste hauling 
fees in Saint Lawrence County. Assuming FW diversion would occur over the entire school year 
(approximately 40 weeks per year) we estimate that 12 metric tons of FW per year would be 
diverted from the middle and high school cafeterias alone. 

Student and Teacher Engagement.  Through our educational programming and field trips, we 
have engaged about 1/3 of the middle school (grades 5-6) and high school (grades 9-12) students 
in structured learning opportunities related to resource recovery and anaerobic digestion. Fewer 
students were engaged in year 2 of the program because activities were curtailed due to the 
Covid-19 pandemic. CU students worked alongside four different classroom teachers to facilitate 
hands-on lessons that lasted anywhere from one to five days. So far we have worked with HS 
and MS students in Living Environment, Chemistry, Earth Science and Environmental Science 
classes, as well the MS Green Team, which is comprised of approximately half of all 5th and 6th 
grade students. Our educational activities, described above with more details available on our 
project website [27], include general lessons and science experiments about waste management 
and anaerobic digestion. Our CU team created the basic content while classroom teachers in 
various classes adapted the lessons to meet class-specific learning objectives.  For example, 
chemistry students worked out the stoichiometry of the anaerobic digestion reaction; 
environmental science students predicted potential biogas produced from a typical dairy farm 
and the resulting impact on electricity-related CO2 emissions. Lessons have been adapted for 
elementary age students, but due to Covid-19 related constraints in spring 2020 they have not yet 
been implemented on a wide scale. In general the response from teachers and administrators at 
the middle and high school level has been enthusiastic, with renewed interest to find new ways 
for moving forward with expanded programming in the future. Teachers at the elementary school 
level are also enthusiastic, and look forward to the opportunity to engage in programming as the 
project moves forward.  

Student outcomes. A brief pre/post questionnaire, developed for this project, was used to 
measure the program’s impact on students’ awareness and understanding of resource recovery 
and anaerobic digestion, as well as their attitudes and willingness to engage in solutions. The 
questionnaire was anonymous and was administered online. Knowledge questions used a 
combination of multiple choice and open-ended formats. Attitude and behavior items used a 5-
option Likert-type response scale, with options ranging from strongly agree to strongly disagree. 
Questionnaires were modified to create age-appropriate forms for students at different grade 
levels. The resulting questionnaire contained 7 (pre) and 9 (post) attitude/behavior items, all 
students; 11 (HS), eight (MS) knowledge questions, both pre and post; and 2 questions that asked 
students to self-assess their knowledge about energy and resource recovery (all students, pre and 
post). Survey items are included in Table 1. 

The survey was administered to HS and MS students who participated in the educational 
components of the program. Students completed the pre-survey early in the school year, and the 
post-survey toward the end of the school year after the CU team had finished working with their 
teachers or club advisors. Not all students completed both the pre- and post-surveys because of 
logistical issues; in year 1, grade 6 (GR6) students not involved in the Green Team (GT) took the 
post survey only, following a field trip to visit the CCE farm and anaerobic digester. In year 2 we 
were only able to collect data from HS students because the MS students did not complete post-



surveys. Data were analyzed with descriptive statistics, using unmatched t-tests to calculate the 
significance of pre-post changes in student responses, and for the two post-only questions, to 
compare responses in year 1 vs. year 2. 

Results are provided in Table 1 with details about sample sizes provided in the table notes. In 
terms of self-perceived learning, all students felt that by the end of the program they knew more 
about resource recovery, and HS students felt they knew more about energy as well. By the end 
of the program, more students knew the destination of their household trash than at the start. 

All students showed a significant increase in their knowledge of AD – 92% (HS), 48% (GT), 
64% (GR6) responded that they ‘know’ or ‘think they know’ what AD is, and 69% to 89% of HS 
students correctly defined the process and identified it among a list of other FW options as a 
method of energy production. 

Although there were no significant changes in student attitudes, there were measureable 
improvements in their waste-related behaviors, and some interesting differences between the MS 
and HS students. Participation rates in the cafeteria program were higher for MS than for HS 
students during both years of the program. By the end of year 1, 92% of the MS and 54% of the 
HS students said they separated their FW ‘always’ or ‘quite frequently’; in year 2, the HS 
response was 68%, significantly higher than in year 1 but still less than the MS response (in 
January) of 85% (data not shown). Compared to HS students, MS students exhibited greater 
feelings of self-efficacy about their ability to contribute toward solving issues related to energy 
and the environment, although the HS response went up between years 1 and 2 (data not shown). 
These findings are consistent with our earlier studies looking at energy-related attitudes and 
behaviors, where MS students had more positive energy-related behaviors and greater feelings of 
energy-related self-efficacy than HS students [28]. The link between self-efficacy and behavior 
is consistent with the work of Bandura et al. [29] who provided empirical evidence that people’s 
behavior is strongly influenced by the confidence they have in their ability to perform the 
behavior. More MS than HS students reported that they talked to their families at home about 
proper waste disposal practices, although the pre/post increase among HS students was 
significant in both years of the program, and higher in year 2 than year 1. By the program’s end, 
62% (MS, year 1) and 47% (HS) students were ‘quite frequently’ or ‘almost always/always’ 
willing to encourage their families to reduce their FW, and 57% (MS), 48% (HS) students were 
willing to encourage their families to separate their FW either for a compost system or for RR. 
Compared to the rest of the 6th graders, GT members report higher rates of participation in the 
FW program, are more willing to talk to their families about FW disposal, and have a greater 
sense of self-efficacy with respect to contributing to positive environmental/energy-related 
change. 

Table 1. Pre and Post Results, Food-to-Energy Questionnaire, 2019 and 2020 
Survey Item HS Pre HS 

Post 
MS GT 
Pre 

MS GT 
Post 

GR 6 
Post 

Self-assessed knowledge [mean of 1 (“nothing – not in the running”) to 5 (“a lot – expert”)] 

How much do you know about energy?  2.93 3.28* 3.59 3.72 3.57 

How much do you know about resource recovery? 2.40 2.91* 2.38 3.76* 2.75 



How often do you …. [mean of 1 (“hardly ever” or “never”) to 5 (“almost always” or “always”)] 

I put my food waste into the trash at home (reverse scored) 3.66 3.57 3.07 3.64 3.22 

I talk to my family about reducing food waste, or not throwing food 
into the trash at home. 

1.90 2.18* 2.79 2.80 2.57 

At school I put my leftover cafeteria food into the bin for the food 
digester. 

3.39 3.61 3.03 4.88* 4.55 

POST ONLY: I am willing to encourage my family to reduce the amount 
of food that we throw away. 

 3.29**  3.68 3.62 

POST ONLY: I am willing to encourage my family to separate our food 
waste from the trash so we can compost it or send it off for resource 
recovery. 

 3.25**  3.28 3.65 

How do you feel …. [mean of 1 (strongly disagree) to 5 (strongly agree)] 

I don’t need to worry about putting my food waste into the trash, 
because it will be gone in a short amount of time. 

2.52 2.29 2.41 3.00 2.63 

Keeping food waste out of the trash will help reduce global climate 
change. 

3.72 3.77 3.72 3.76 3.99 

I believe that I can contribute to solving energy and environmental 
problems by making appropriate choices and actions. 

4.01 3.92 3.83 4.28 4.09 

I believe that I can contribute to solving energy and environmental 
problems by working with others. 

4.02 3.93 4.03 4.20 4.08 

Knowledge, Understanding, Awareness [numbers represent % students responding correctly] 

% of students who know their trash goes to a landfill. 34.4 50.7* 24.1 40.0* 42.9 

During an average day, do you notice how much food you throw into 
the trash? (% yes) 

17.6 23.2* 31.0 28.0 37.7 

Besides the trash, do you know any other options for your food waste? 
(% yes)  

75.3 85.9* 51.7 68.0 67.5 

Do you know what anaerobic digestion is? (% ‘yes’ or ‘I think so’) 53.8 92.2* 24.1 48.0* 63.7 

Do you know what recycling is? (% ‘yes’ or ‘I think so’) 97.8 98.6 89.7 88.0 96.1 

(HS only) % students who correctly defined anaerobic digestion 39.0 69.0*    

(HS only) % students who identified anaerobic digestion (from a list of 
options) as a way to produce energy from food waste 

67.0 88.7*    

Do you recycle at home? (% ‘yes’ or ‘I think so’) 92.2 91.5 72.4 76.0 87.0 



Do you know what composting is? (% ‘yes’ or ‘I think so’) 96.1 98.6 93.1 88.0 90.9 

Do you compost at home? (% ‘yes’ or ‘I think so’) 41.8 46.5 62.0 48.0 59.8 

(HS only) % students who correctly defined ‘renewable energy 
resource’ 

68.1 63.4    

Table Notes: 
HS results are from 7 classes in year 1 (n=132 pre; 99 post) and 3 classes in year 2 (n=50 pre; 43 post); 
MS GT = Middle School Green Team, grades 5 and 6 (n=29 pre; 25 post) 
GR 6 students only took post survey (n=77) 
*pre-post changes are significant, p<0.05 
**post-only responses in year 2 were significantly greater than in year 1 (p<0.05) 

Conclusions and Future Work 

This partnership program has shown that by leveraging the combined efforts of university faculty 
and students with public school teachers, personnel, and K-12 students, a successful resource 
recovery program has been instituted. Educational programming has added to the success of the 
program by engaging students in a variety of activities designed to deepen their knowledge and 
understanding of waste issues, resource recovery, and anaerobic digestion. This program 
provides a model for other schools in the area who wish to institute a similar program. Our 
findings demonstrate the project’s success in terms of total food waste recovered, energy 
produced, and student learning outcomes. Nevertheless, as this is an ongoing project, these 
findings represent interim results, and our numbers show that there is room for growth and 
improvement.  

Specific goals as we move forward are to continue developing educational programming for a 
wider range of grade levels, with specific focus on students in the lower elementary grades. With 
educational activities in place we hope to expand the food waste separation program to the 
elementary school cafeteria, under the guidance of student ambassadors from the Middle School 
Green Team. We hope to accomplish this expansion with our current grant funding. Part of our 
programming for high school students will explore ways to make the program more sustainable 
so it can outlive grant funding. We will develop an educational module that incorporates a 
cost/benefit analysis of food waste management practices at the school, with the goal of 
determining the economic impacts of institutionalizing a resource recovery program.  
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