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Key points

•Food waste literacy increases food waste knowledge, promotes responsible food waste attitudes and behaviours, and develops students’ action competence.

•Teacher-directed guided inquiry learning is shown to be effective for improving students’ food waste literacy.

•It is important to integrate food waste education into the school curriculum and promote students’ active participation in addressing this global issue.




This article addresses the pressing issue of food waste by focusing on the development of young adolescents’ food waste literacy. The concept of food waste literacy (FWL), defined as the literacy for the judicious use of food, encompasses knowledge, attitudes, values, and behaviours related to food waste. The article presents a study that aimed to enhance FWL among young adolescents in a New Zealand school through a teacher-directed guided inquiry intervention. A mixed-methods approach, including a survey and interviews, explored students’ food waste knowledge, attitudes, values, and behaviours. The findings underscore the potential of appropriate units of learning and curriculum design for developing FWL.  Promoting food citizenship in students is central to addressing food waste issues through educational initiatives.



Introduction

According to the United Nations, one-third of all food produced for human consumption is lost or wasted, which equates to 1.3 billion tonnes of food per year (United Nations Environment Programme, 2021).  In New Zealand, food waste is estimated to cost households $3.1 billion per year, while contributing to greenhouse gas emissions and environmental degradation (Rabobank New Zealand, 2021). Food waste is a widespread global issue and it’s important to learn about food waste due to its:

•environmental impact: food waste contributes to greenhouse gas emissions through landfills, exacerbating the effects of climate change

•economic costs: food waste costs billions of dollars globally, both in terms of wasted resources used to produce food and lost revenue for farmers and businesses

•social impact: food waste contributes to global hunger, as one in nine people go hungry while food is being thrown away

•personal responsibility: by reducing food waste, individuals can make a positive impact on the environment, economy, and society, and make more mindful and sustainable choices in their daily lives.

Based on my previous personal experiences in India, I felt that one of the ways to tackle the food waste issue could be through education focused on children. As an educator, I firmly hold the belief that education possesses the transformative power to drive behavioural shifts and enhance our capacity to address challenges associated with food waste. Children can be empowered with an outlook that focusses on the issues and problems around them and finding their solutions. They can therefore be the agents of social change in any society.

Developing food waste literacy

I decided to study the significance of creating a specific kind of environmental literacy among students to address the issue of food waste. I felt that nurturing the younger generation with knowledge, attitudes, and values is a collective responsibility in fostering responsible and conscientious citizens who are dedicated to minimising food waste.  I therefore coined the term food waste literacy (FWL) as the “literacy for the judicious use of food, by acquiring the ability to use the food produced efficiently, with an understanding of concepts, and adoption of attitudes, values and behaviours related to the production through to consumption of food” (Goswami, 2022). I felt there was a need to learn about and understand this relatively unexplored component of FWL.

By enabling FWL, teachers can cultivate a culture of sustainability and encourage students to take an active role in addressing food waste issues, both in their own lives and in the broader community. We can work towards a more equitable and sustainable future by promoting food citizenship through education (Gómez-Benito & Lozano, 2014). Food citizenship is understood as a subset of general citizenship in relation to the sphere of food where it is important to think about the implications of how and what we eat (Gómez-Benito & Lozano, 2014).

Young adolescent students are a key demographic group that can be engaged in developing FWL. At this age, they tend to be ready to entertain content knowledge about broader issues because they are developing the reasoning, metacognitive, and self-regulatory skills needed for problem solving (Anderman et al., 2012). Education can teach students about the impact of food waste, improve their behaviour towards food waste, and encourage lifelong habits of waste reduction. By addressing food waste in schools, we can create a new generation of food waste literate individuals who understand the importance of reducing waste for a better future.

There is a lack of research available to help educators understand the connection between sustainability education and food waste, food literacy, and food citizenship.  Several studies have investigated the food literacy of individuals but most focused on health and nutrition knowledge, skills, and behaviour awareness of individuals (Vidgen & Gallegos, 2014), or planning and management, selection, preparation and eating of food (Vidgen, 2016). However, individuals also need to develop a type of environmental literacy to manage food and avoid wasteful food practices. Environmental literacy includes “knowledge of environmental concepts and issues; the attitudinal dispositions, motivation, cognitive abilities, and skills, and the confidence and appropriate behaviours to apply such knowledge in order to make effective decisions in a range of environmental contexts” (Hollweg et al., 2011, p. 13). 

The aim of the study reported here was to explore student perceptions about food waste and to create opportunities through classroom learning to develop their FWL. The study sought to cultivate the FWL of young adolescent students in New Zealand while evaluating the guided learning unit designed to facilitate its development.

Methodology

The purpose of the study was to explore and develop the FWL of one class of Year 7 students in a school in New Zealand. The intention of the study was to:

1.explore the students’ FWL

2.design an intervention to engage these students in developing their FWL

3.explore the effect of the intervention in activating the students’ decision making about food waste.

One Year 7 class in an Enviroschool was selected, including a mixed gender, multi-ethnic group of 30 students and their teacher.  The students completed a pre-intervention questionnaire to explore their existing FWL. The questionnaire included questions about knowledge, attitudes, and values, and behaviour towards food waste. The analysis of the students’ responses helped in designing an intervention as an FWL unit.  The unit was to be carried out using a teacher-directed guided inquiry approach, which is a well-respected pedagogy in science education (Jang-Jones, 2019; Lazonder & Harmsen, 2016). The teacher-directed guided inquiry learning offered the ability to scaffold students and assisted them in learning about food waste.

The study received approval from the University of Waikato Human Research Ethics Committee. All students participated in the class intervention; however, only the data from students who provided their consent for participation in the study were used for analysis. At the conclusion of the intervention, data were collected using a similar post-intervention questionnaire to evaluate changes in the students’ knowledge, attitudes, values, and behaviour. These data were supplemented by classroom observations. A convergent parallel mixed-methods design was therefore used as part of a case study. Qualitative data including the observations, examples of student work, and interviews with the class teacher were analysed using thematic analysis using steps informed by Clarke and Braun (2014). Quantitative analysis from the questionnaires led to descriptive statistics such as mean, median, and standard deviation.

There were two limitations of the study.  First, it was small scale, and, secondly, I was both the teacher and researcher—while the students’ classroom teacher offered learning support, there was no other objective research observer present.

The FWL teacher-directed guided inquiry

I decided to use teacher-directed guided inquiry partly because of limited time availability in the classroom.  I was careful to negotiate the guided inquiry with the class teacher even though a fixed timetable and slots of 45–50 minutes were allocated, over a period of 2 months. I provided resources and implemented the unit, supported by the Year 7 class teacher.

The teacher decided on the questions to be investigated.  In line with the teacher-directed guided learning approach, students investigated a teacher-presented question through a prescribed procedure while being guided by the teacher to use a wide variety of resources to address questions and explore ideas in order to develop a deep understanding for themselves (Dobber et al., 2017). The students were provided specific resources in a sequential manner along with challenging questions and clear outcomes (Discovery Education Science, 2018). The teacher directed students on how to order and interact with each resource.

The sequence of the guided inquiry unit consisted of 14 teaching and learning episodes based on the following core elements as its overarching principles:

•knowledge of food waste including its scale, reasons, prevention, and environmental, social, and economic impacts

•opportunities to examine the attitudes and values of students towards food waste in the light of this knowledge

•ways to consider what behaviours lead to food waste and what can reduce it

•considerations to what barriers exist to reduce food waste for students and society.

First, a classroom food waste audit was used as a hook to engage and inspire curiosity in students about food waste. The focus question for the activity was “How much food from the students’ lunch boxes is wasted every day at school?” The whole class inquired into the amount of food waste in their class which occurred every day, in a week, in a school term, in 1 year and in the entire school.

This initial food waste audit engagement was followed by further teaching and learning episodes which included the following:

•Know, Want-to-know, and Learned (KWL) activity, inquiring about why the issue of food waste is important for the world and for New Zealand

•how cultures can influence how and what we eat and waste

•harmful effects of food waste on the Earth’s environment

•effects of global warming on New Zealand and on the town where the school is located

•the journey of food to reach our table, “food miles” and how to reduce them

•the importance of buying imperfect looking fruit and vegetables

•understanding food labels like “use-by” and “best-by”

•composting food waste

•food rescue

•ways to reduce food waste.

Findings

After the full unit was complete, data suggest that the students were more aware about what constitutes food waste and its different aspects. Almost 96% (18/19) of students were concerned about the amount of food waste and its impact on the environment, as compared to 26% (5/19) students pre-intervention. They were more knowledgeable (5/19 students pre, to 18/19 post) about the waste of resources within food waste. They agreed that overbuying is one of the reasons for food waste (4/19 students pre, to 14/19 post). They wanted to address the issue of food waste and pass on their learning to their friends and family. They were keen to know more about food labels and food miles (0/19 students pre, to 11/19 post). They wanted to implement these ideas in their own homes too.  As one of the students said, “Our mums and dads work hard earning money and then we just waste it because we don’t eat our food.” Most of the students (0/10 students pre, to 17/19 post) agreed that they would buy imperfect looking fruit and vegetables. There seemed to be a greater awareness among the students about the big picture of food waste, as illustrated by Olivia’s (pseudonym) poster presented in Figure 1.
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Figure 1. Food waste poster



Olivia’s poster provides her overall message about the environmental impact of food waste. She beautifully depicts the uniqueness of fruit and vegetables by stringing them in vibrant colours, in the title. She included some food items like bread, apples, and bananas which are commonly wasted globally and in New Zealand. Her poster clearly communicates the impact of food waste landing in landfill, which is shown to be emanating harmful greenhouse gases into the environment, which is making the Earth sad. She visually represents her new understanding about the relationship between food waste, landfill, greenhouse gases, and global warming. She offers a detailed explanation of composting as a suggestion to reduce this environmental impact of food waste. Her use of the drawing of a heart with a sad expression and details of food waste and greenhouse gases, and another drawing of the Earth shedding tears over the landfill, also express her attitudes and values towards food waste.

The students’ responses following the guided unit also signalled improved attitudes and values towards food waste, which imply an improved and developing FWL. I observed a shift towards students having a better mindset towards handling of leftover food. They were keener to share the leftover food with other people (4/19 students pre, to 8/19 post). After the unit, most of the students (18/19) agreed that people buy more food than they need which ultimately leads to some of that food being wasted. The students could describe in their own words the common reasons for food getting wasted by the people. For example, Figure 2 present a student’s explanation of why imperfect looking food should not be rejected or wasted.
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Figure 2. Why imperfect-looking food should not be wasted



Almost all the students (18/19) voiced their disagreement that people should waste food and supported their stance with appropriate examples. The students gave noticeably clear and confident views when they were asked if it was important to think and talk to more people about food waste. The students also expressed specific ideas that they had learnt about food waste that they wanted to share with others. They gave suggestions such as, “If you spread the word, it will go around and then everybody will start caring about it [food waste] and try and fix the problem. And try and find a solution to this [food waste]”, and “I would like other children to know that wasting food also leads to wasting other things like resources, time, energy, and money.”  Overall, there appeared to be a positive change towards becoming active food consumers as a part of developing into better food citizens, and able to make food-related decisions (O’Kane, 2016).

Some of the students showed evidence of influencing decisions on various day-to-day food waste-related issues. The class teacher reported that the students were talking to their parents about avoiding food waste, and that there was much less food waste in the class rubbish bin: “Well if you look in the bin right now and compare it to term one and now [school term two], there is hardly any food scraps in there. They [the students] are already acting on it [the FWL unit]. They tell me that now they talk to their parents about it [food waste] and they say that their parents don’t pack the full lunch as they used to. So, they are already acting upon on what they have learnt. That bin by itself is just empty wrappers now.” 

This behaviour change signals that the students were able to talk with their parents/caregivers about the quantity of food to be given in the school lunch box so that there was no extra food that might need discarding. One student started to eat foods like bread crusts which they used to waste earlier. They spread the word about the importance of food waste among their friends and family. Most of the students (17/19) decided to adhere to a collective agreement to reduce food waste in the class.

They students seemed to want to be active food consumers who are involved in the decision making about buying food, rather than passive consumers. They had suggestions to stop food waste, such as, “When you go to supermarkets make a list so that you know what you need and just get that and not more”, “We can stop buying during specials’ bargains especially perishable ones because we may not eat it in time”, and “Start eating our leftovers or store them properly in the fridge and eat them tomorrow.” Many (9/19) students wanted to learn more about setting up a compost bin in their homes and (4/19) reported being absolutely determined to start a compost bin in their homes. There were some students who wanted to visit the local landfill to see and understand it better. One of the students commented, “We must visit the local landfill and see how the food rots” as he was curious to know about what happens to food waste being taken away by the kerbside trucks and thrown in the local landfill.  A growing sense of food citizenship was seen among the students. The students were eager to find out more about the social, ethical, and environmental impacts of food waste. Moreover, the students realised that they could also be a part of the solution to this global challenge by becoming more aware of and connecting with this sustainability issue. 

Discussion

This article adds to educators’ understanding about children’s environmental learning by demonstrating that knowledge, attitudes, and values, and behaviour towards food waste can be developed as FWL. This may be developed in students using appropriate teaching approaches and curriculum design. The study indicates that early adolescence is a promising window of opportunity for environmental connectedness. The food waste teaching unit helped to activate students’ inquiry and their reported and observed responses suggested their curiosity and interest in developing FWL. An example of the students’ developing FWL was a moment in the classroom when I was not present (the incident was related by the class teacher). A student tried putting a half-eaten apple in the class rubbish bin and this student was at once told off by another student with words “I am being Deepa; do you think it is right to throw that half-eaten apple away?” This student’s spontaneous role play also provided a social learning experience for all the students who witnessed this moment. It provided an opportunity to make sense of this newly acquired idea of food being wasted, in this situation that was taking place as a result of peer interaction (Wals, 2011). 

The social interaction of the students talking among themselves, and with me and the class teacher, appeared to have led to internalisation of food waste knowledge. However, this internalisation of food waste knowledge was expressed differently by different students, which makes sense given each individual’s unique background and life experience. Differences were discernible in the students’ post-intervention responses, but, overall, it seemed that the students were in the process of acquiring the ability to identify food waste as an integral aspect of our environment and making informed decisions about food waste management.

The students and the class teacher created opportunities to share their learning with the rest of the students in the school. Moreover, the core concepts of the intervention unit could be sequenced and implemented by the teachers according to their particular setting and curriculum needs of the classroom in order to develop the FWL of their students through:

•developing attitudes, values, and behaviour that may lead to adopting sustainable behaviour and addressing one of the most pressing issues of our time

•building awareness and empathy: by learning about food waste, students become more aware of the social and environmental impacts of their actions and are more likely to empathise for those affected by food insecurity.

Implications for classroom practice

There are several implications for teacher practice from this study. First, curriculum may be enriched by integrating FWL into classroom learning, through meaningful lessons that address sustainability and responsible food consumption. Secondly, it illustrates a context for learning (food waste) which enables interdisciplinary connections. Teachers can collaborate using their different expertise to incorporate food waste awareness and action into different learning areas, promoting a holistic understanding of the issue.

This study signals a need for the development of educational resources and curricula that emphasise the importance of reducing food waste. Such resources can be integrated into different learning areas, including Science, Social Sciences, Health and Physical Education, and Technology, as well as cross-curricular contexts, in The New Zealand Curriculum (Ministry of Education, 2017). In science, for instance, teachers can use this research to design lessons that explore the scientific concepts and processes related to food waste under Nature of Science which emphasises the importance of scientific inquiry and critical thinking.  Students can learn about the impacts of decomposition and the environmental consequences of food waste.

In social sciences, teachers can use this research to design lessons that explore the social, economic, and environmental impacts of food waste linked with the perspectives of different groups of people depending on their values, traditions, and experiences. It can also be used to promote citizenship. With a focus on food citizenship, this research opened avenues for teachers to foster active citizenship among students, encouraging them to become more conscientious and responsible consumers, contributing positively to society and the environment. Teachers can create opportunities to build knowledge that interactions change societies and environments and FWL may be one such specific knowledge that may help students to create a social action plan to reduce food waste (Ministry of Education, 2022). And in Technology, teachers can use this research to design lessons that involve the design and development of solutions to reduce food waste, such as composting systems or food sharing programmes.

Thirdly, this research provided valuable insights into guided inquiry as an effective pedagogical approach for developing FWL. Teacher-directed guided inquiry was used as it offered the benefits of:

•structured learning—the approach provided a clear framework for students, promoting structured learning and enabling them to explore food waste concepts in an organised manner

•teacher expertise—I guided students through the inquiry process, leveraging my expertise to facilitate understanding and address questions effectively

•engagement—the guided inquiry approach sparked curiosity, engaging students in active learning as they investigated food waste.

However, there were some challenges, including time constraints, resource availability, and addressing diverse student needs, which underscored the need for careful planning and adaptation in developing FWL through this approach.

In developing student FWL, teachers must be mindful that students may hold cultural values around eating specific food, preparing excess food, or towards leftover food. Culture plays an important role in relationship with food. Students’ families may have food preferences, which can be influenced by their cultural practices, resulting in some food patterns. Household characteristics, cultural attitudes around specific food, and lack of appropriate infrastructure may make it challenging or inappropriate to suggest change, but many barriers may be diminished by being addressed in a culturally appropriate manner. If infrastructure and opportunity, such as compost systems, are not available, students cannot be expected to engage in the environmentally responsible behaviour. It is therefore important that the relevant barriers are removed, and the resources are provided, in order to provide opportunities to students to engage in environmentally responsible behaviour and learn through participation in decision making and bringing about change.

For example, teachers could remove some barriers for students to develop their FWL by creating mini food banks in schools. Students might drop off their unopened/fresh food which can be enjoyed by another student who may not have access to that food or would like to eat it. Parents and whānau could be engaged in community food waste awareness events like volunteering with food banks. This engagement, on the one hand, will expose parents/whānau to the amount of food waste, but on the other hand will give them a first-hand experience of food insecurity in their community. These learning experiences may better equip them to support their children in developing their FWL. They might allow children portion control, make food choices, and self-regulate by giving children agency over their food waste.

In conclusion, this research has indicated that developing student FWL is both possible and desirable. By emphasising the integration of FWL into various learning areas, it enriches the curriculum and encourages a holistic understanding of sustainability and responsible food consumption as part of environmental awareness. Moreover, it highlights the need for educational resources and pedagogical practices that engage students in active food citizenship. To further enhance students’ FWL, teachers must consider cultural differences and provide resources and opportunities for meaningful engagement with parents and communities in reducing food waste, thereby empowering students to make positive environmental contributions.

You can read more about the full study in my PhD thesis (Goswami, 2022).
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Please draw any one fruit or vegetable of your choice.

If you have & choice to buy, which fruits or vegetables would you buy- (tick one)
1. Perfect looking 2. Funny looki

Why? Can you give some reason?
Because $hey are compietly healthy and edible, and
Fhousands of pecple staring Stom hunger wou
eat them, but we ore jusk throwing hem awagy.
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