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Abstract: Sustainable approaches are generally on the rise; yet clear and accessible information
relating to appropriate food packaging disposal is typically lacking. Children need to learn sustainable
behaviour from an early age; therefore, targeted education is considered a viable option to inform
future generations on sustainable food packaging behaviour. This paper explores children’s behaviour,
preferences and knowledge towards food packaging and the role of workshop-based activities in
modulating everyday sustainable food packaging behaviour. Two hundred and thirty children
(11–14 years old) partook in food packaging workshops involving interactive activities. Children’s
most common food packaging issues related to cost, excessive packaging, confusion, motivations, no
clear labels, bins being full and no nearby bins. Metal, glass and mixed materials were associated
with disposal-related challenges, whereas drinks and fresh produce impacted buying choices from a
food packaging perspective. Overall, quiz performance was positive: children were able to identify
correctly various food packaging symbols and disposal practices for different food items. In addition,
the workshops had a significant impact on learning something new and changing future behaviour.
Accordingly, workshops provided an effective approach to engage children in sustainable food
packaging behaviour. Future work should focus on strategies to motivate this generation via digital
tools to encourage appropriate food packaging behaviour.

Keywords: children; education; sustainability; food packaging; workshops

1. Introduction

Consumers are under increasing pressure to adhere to a more sustainable lifestyle;
accordingly, implementing household recycling and adopting appropriate food packaging-
disposal practices are considered fundamental starting points [1]. However, cost, lack
of interest and standardisation (e.g., uniform packaging), infrastructure challenges and
insufficient information can make this surprisingly challenging for consumers [1–5]. For
example, in the UK, households recycling is considered complex and highly variable with
approximately thirty-nine different bin regimes across the UK, subsequently contributing to
littering and incorrect disposal [5]. Moreover, food packaging performs numerous key roles
from shelf-life to product information, as well as utilising different material types (such
as plastic, glass, metal, paper, cardboard), and poses widespread sustainability-related
challenges [6–9]. Therefore, to encourage sustainable behaviour post-usage a consumer-
centric approach is key to helping overcome the differing disposal approaches depending
on the specific material [9,10].

Childhood provides an ideal opportunity to develop and learn relevant environmental
behaviours, especially between ages seven to fourteen [11]. In addition, children have a
noteworthy role in a household behaviour and consume food products; therefore, they need
to be able to dispose of packaging appropriately [12–14]. It is important that children are
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well equipped in this area so that they can help to promote sustainable actions, especially
since packaging can impact household food wastage (e.g., impacting shelf-life) [13,15].
This could subsequently lead to a positive outcome within a household in terms of sus-
tainable food packaging behaviour (e.g., pester power) [16,17]. Therefore, strategies to
encourage such behaviour and implement knowledge in classroom-based settings could be
hugely beneficial.

Information that is tailored and targeted could be a viable solution to increasing
awareness and knowledge about this hugely important topic, as well as ensuring conscious
behaviour [2,7,9,10,18–20]. Positively, in this context, education can modulate awareness,
knowledge and behaviour while being cost-effective and aiding learning [19,21–24]. Norton
et al. [19] utilised a range of interactive, informative and fun activities focusing on both food
packaging symbols and disposal via worksheets and at-home activity booklets; education
successfully helped children (key stage two; 7–11 years old) to learn something new and
positively influenced their future behaviour. The overall experience was described as
positive, and the competition conducted helped to stimulate and inspire creative designs
that promoted engagement [19]. In addition, workshops can provide an ideal classroom-
based activity and a useful dissemination tool in this area, as well as improve children’s
(aged 8–12 years old) recycling knowledge, awareness and intention [22]. Accordingly, it
would be useful to test such approaches in an older cohort, for example, key stage three
(KS3; children aged 11–14 years old in the first three years of UK secondary school). This age
group often undergoes noteworthy development in terms of physical, cognitive, emotional
and social behaviours [25]. Therefore, they are a key age group to engage in sustainable
practices and will most likely have greater independence in subsequent decision-making
compared with younger age groups.

Children need consistent access to sustainable food packaging information so that they
can adopt relevant behaviours; accordingly, emphasis on classroom-based activities could
be key to maximising success coupled with tailored approaches. This paper aims to explore
KS3 children’s food packaging-related behaviour, knowledge and information preferences
via interactive activities. In addition, it examines the effectiveness of age group-specific
workshop-based activities in modulating everyday sustainable food packaging behaviour.

2. Materials and Methods
2.1. Workshops Overview

Two hundred and thirty children from Reading Secondary Schools (KS3: 11–14 years
old, 11.6 ± 0.5 years; 47% male, 50% female and 3.0% other) completed one workshop dur-
ing school hours in the Spring term (January–March 2023). The workshops were conducted
by the project team and focused on how to dispose of food packaging sustainably via three
interactive activities such as: (1) an icon-based survey (food packaging-related behaviour
and preferences); (2) a multiple choice quiz (food packaging symbols and disposal knowl-
edge); and (3) presentation and discussion (common food packaging-related issues), all
designed to promote engagement for this age-group (Figure 1). The workshops received a
favourable opinion for conduct from the School of Chemistry, Food and Pharmacy ethics
committee (University of Reading; study number 04/2023).
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2.2. Food Packaging Behaviour and Preferences

This activity explored children’s food packaging-related behaviour and preferences
using a previously validated survey [10], which was subsequently adapted into an icon-
based format to ensure age appropriateness for KS3 children (Figure 2). The survey focused
on three sections: (1) the role of food packaging type in product choice (e.g., food shopping
decisions, common shopping locations, product choice and food packaging-related issues);
(2) food packaging disposal-related challenges (e.g., disposal location issues and food
packaging materials); and (3) preferences (e.g., information formats, searching frequency
and locations, knowledge gaps and trustworthy sources). The questions were presented in
detail on a smart whiteboard, and children were asked to circle the relevant icon in their
activity booklet. In addition, the scale types utilised were selected with children in mind,
such as single selection (four-to six-point category scales), check-all-that-apply (CATA)
and ranking.
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2.3. Food Packaging Symbols and Disposal Knowledge

It is important to understand children’s current knowledge relating to various food
packaging symbols and disposal; accordingly, a multiple choice-based quiz was developed
based on input from our previous work [19]. The quiz consisted of two sections specifically
designed for this age group: (1) symbols (tidyman, green dot, Mobius loop and compost);
and (2) appropriate disposal practices for different clean and used food items (fruit juice:
clean plastic bottle; tomato soup: clean metal can; milk bottle: clean glass bottle; chocolate
biscuits: clean mixed materials (cardboard box, plastic wrapper and plastic tray); may-
onnaise bottle: used plastic bottle; pizza box: used cardboard box; yoghurt pouch: used
plastic pouch; and crisps wrapper: used plastic wrapper) (Figure 3). The rationale for these
questions was to use common UK food packaging symbols and materials (such as plastic,
cardboard, mixed materials, metal and glass). Children were asked to determine the correct
meaning for each symbol and identify the appropriate bin (general waste, recycling, food
waste, bottle bank) for the relevant food item; children completed this task independently
in their activity booklet.
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2.4. Interactive Presentation

The interactive presentation supplemented the activities (one + two), as well as en-
couraged discussion and enabled opportunities to ask questions. In addition, key topics
from our previous work, such as cleaning requirements, how to deal with mixed materials
packaging and different bin types in the local Reading area were discussed coupled with
additional identified knowledge gaps [19]. Finally, children answered four learning-based
questions: (1) do you need to clean food packaging before you dispose of it?; (2) do you
need to separate food packaging before you dispose of it?; (3) did you learn something new
about disposing of food packaging sustainably?; and (4) do you think you will now change
your food packaging-disposal behaviour in the future (all via YES or NO questions)? to
understand the impact of education on subsequent behaviour.

2.5. Statistical Analysis

The following statistical analysis was conducted in XLSTAT (version 2022.3.2.1348,
New York, NY, USA): (1) Cochran’s Q test was used for check-all-that-apply based questions
with multiple comparisons via McNemar’s (Bonferroni) approach; (2) Friedman’s test was
utilised for rank-based data using Nemenyi’s procedure for multiple comparisons; and
(3) the two-alternative forced choice test (guessing model) was used to identify differences
(e.g., YES vs NO or correct vs incorrect responses); p < 0.05 was the significance level
used for reported data. Data from category scales were expressed in a percentage format
and grouped as: (1) disagree (strongly disagree + disagree); (2) neutral (neither agree or
disagree); and (3) agree (agree + strongly agree); and (1) at-home (only at-home + more
at-home but also on-the-go); (2) equally at-home and on-the-go; and (iii) on-the-go (only
on-the-go and more on-the-go but also at-home).

3. Results
3.1. Food Packaging Behaviour and Preferences

It was apparent that more than half of the children (59.1%) were involved to some
extent in food shopping-based decisions (Figure 4A). However, there was no clear consensus
in terms of whether food packaging type had a role in product choice (Figure 4A); the most
common food product shopping location was the supermarket (Figure 4B). There was a
significant impact (p < 0.0001) of food packaging on product choice where children noted
that drinks were the most influential, followed by fresh produce (e.g., fruit, vegetables,
meat and fish), whereas long-shelf products were least influential (Table 1).
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letters reflect significance from multiple comparisons).

Table 1. Children’s (n = 230) ranked order relating to the impact of food packaging on product choice
and disposal issues at-home for various food packaging materials.
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Data reported as mean ranks, where a lower score represents more commonly selected, and different letters denote
significance from multiple comparisons.

It was clear that children’s most common food packaging issues (p < 0.0001) were cost
and excessive packaging (Figure 5A). However, there was a mixed response in terms of
disposal location-related issues, where more problems were found on-the-go (35.2%) or
felt they had no issues (35.7%). Children reported significant differences (p < 0.0001) in the
extent of disposal-related issues for food packaging materials at-home; metal, glass and
mixed materials were considered most challenging and paper/cardboard least challenging
(Table 1). Children reported key food packaging-related issues (p < 0.0001) for at-home as
too confusing, no motivation and no clear labels whereas on-the-go as bins being full and
no nearby bins (Table 2).
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Figure 5. Children’s (n = 230) food packaging: (A) overall issues; (B) searching locations; and
(C) trustworthy sources. Data reported as relative frequency (higher values represent more common
selections), and differing letters denote significance from relevant multiple comparisons.

Table 2. Children’s (n = 230) common food packaging-disposal issues at-home and on-the-go.

At-Home On-the-Go

Common Issues Icon Relative Frequency Common Issues Icon Relative Frequency

Too confusing
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Data expressed as relative frequency and differing letters reflect significance from multiple comparisons.

There were significant differences (p < 0.0001) relating to information formats where
videos, quizzes and short articles were the most preferred (Table 3). Children were keen to
learn more on food packaging topics, such as environmental impact, reusability, recycling
and disposal icons (p < 0.0001; Table 3). It was apparent that most children (70.9%) were
not consciously searching frequently for information on sustainable food packaging be-
haviour. In addition, children’s key searching locations for more information were related
to using search engines and social media (p < 0.0001; Figure 5B). There were also significant
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differences (p < 0.0001) in perceived trustworthy sources, where friends/family, scientists,
evidence-based organisations and food companies are key (Figure 5C).

Table 3. Children’s (n = 230) preferred food packaging information formats and topics.

Information Format Food Packaging Topics

Formats Icon Relative Frequency Formats Icon Relative Frequency

Video
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not the case for the green dot symbol where there was no significant effect (Table 4). There 
was also a significant effect (p < 0.0001) for correct disposal practices for the fruit juice, 
tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no signif-
icant difference for the chocolate biscuits (three components: biscuit box, plastic tray and 
wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6). Overall, 
individual performance in the quiz was positive as 73% of children answered six or more 
questions correctly. 

Table 4. Children’s (n = 230) food packaging symbol knowledge. 

Symbol Icon 
Response (%) 

p-Value 1 
Correct Incorrect 

Tidyman 
 

55.7 44.3 0.05 

Green dot 
 

30.9 69.1 1.00 

Mobius loop 
 

78.7 21.3 <0.0001 

Compost 
 

64.8 35.2 <0.0001 
1 p-values denote two-alternative forced choice test and data reported as percentages. 

0.69 a Environment
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symbol meaning for the tidyman, Mobius loop and compost symbols; however, this was 
not the case for the green dot symbol where there was no significant effect (Table 4). There 
was also a significant effect (p < 0.0001) for correct disposal practices for the fruit juice, 
tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no signif-
icant difference for the chocolate biscuits (three components: biscuit box, plastic tray and 
wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6). Overall, 
individual performance in the quiz was positive as 73% of children answered six or more 
questions correctly. 

Table 4. Children’s (n = 230) food packaging symbol knowledge. 

Symbol Icon 
Response (%) 

p-Value 1 
Correct Incorrect 

Tidyman 
 

55.7 44.3 0.05 

Green dot 
 

30.9 69.1 1.00 

Mobius loop 
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3.2. Food Packaging Symbols and Disposal Knowledge 
Positively, significantly more children were able to correctly identify the appropriate 

symbol meaning for the tidyman, Mobius loop and compost symbols; however, this was 
not the case for the green dot symbol where there was no significant effect (Table 4). There 
was also a significant effect (p < 0.0001) for correct disposal practices for the fruit juice, 
tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no signif-
icant difference for the chocolate biscuits (three components: biscuit box, plastic tray and 
wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6). Overall, 
individual performance in the quiz was positive as 73% of children answered six or more 
questions correctly. 

Table 4. Children’s (n = 230) food packaging symbol knowledge. 

Symbol Icon 
Response (%) 

p-Value 1 
Correct Incorrect 

Tidyman 
 

55.7 44.3 0.05 

Green dot 
 

30.9 69.1 1.00 

Mobius loop 
 

78.7 21.3 <0.0001 

Compost 
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1 p-values denote two-alternative forced choice test and data reported as percentages. 
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symbol meaning for the tidyman, Mobius loop and compost symbols; however, this was 
not the case for the green dot symbol where there was no significant effect (Table 4). There 
was also a significant effect (p < 0.0001) for correct disposal practices for the fruit juice, 
tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no signif-
icant difference for the chocolate biscuits (three components: biscuit box, plastic tray and 
wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6). Overall, 
individual performance in the quiz was positive as 73% of children answered six or more 
questions correctly. 

Table 4. Children’s (n = 230) food packaging symbol knowledge. 
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individual performance in the quiz was positive as 73% of children answered six or more 
questions correctly. 

Table 4. Children’s (n = 230) food packaging symbol knowledge. 

Symbol Icon 
Response (%) 

p-Value 1 
Correct Incorrect 

Tidyman 
 

55.7 44.3 0.05 

Green dot 
 

30.9 69.1 1.00 

Mobius loop 
 

78.7 21.3 <0.0001 

Compost 
 

64.8 35.2 <0.0001 
1 p-values denote two-alternative forced choice test and data reported as percentages. 
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Table 4. Children’s (n = 230) food packaging symbol knowledge. 
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55.7 44.3 0.05 
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There were significant differences (p < 0.0001) relating to information formats where 
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to learn more on food packaging topics, such as environmental impact, reusability, recy-
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tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no signif-
icant difference for the chocolate biscuits (three components: biscuit box, plastic tray and 
wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6). Overall, 
individual performance in the quiz was positive as 73% of children answered six or more 
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Table 4. Children’s (n = 230) food packaging symbol knowledge. 

Symbol Icon 
Response (%) 
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videos, quizzes and short articles were the most preferred (Table 3). Children were keen 
to learn more on food packaging topics, such as environmental impact, reusability, recy-
cling and disposal icons (p < 0.0001; Table 3). It was apparent that most children (70.9%) 
were not consciously searching frequently for information on sustainable food packaging 
behaviour. In addition, children’s key searching locations for more information were re-
lated to using search engines and social media (p < 0.0001; Figure 5B). There were also 
significant differences (p < 0.0001) in perceived trustworthy sources, where friends/family, 
scientists, evidence-based organisations and food companies are key (Figure 5C). 

Table 3. Children’s (n = 230) preferred food packaging information formats and topics. 

Information Format Food Packaging Topics 
Formats Icon Relative Frequency Formats Icon Relative Frequency 

Video 
 

0.69 a Environment 
 

0.50 a 

Quiz 
 

0.31 b Reusability 
 

0.40 ab 

Short article 
 

0.28 b Recycling 
 

0.40 ab 

Interactive chat 
 

0.28 bc Disposal icons 
 

0.37 ab 

Audio 
 

0.23 bc Reduce packaging 
 

0.36 bc 

Infographics 
 

0.17 cd Packaging materials 
 

0.30 bc 

Long articles 0.10 d Packaging—why? 0.24 c 

Data are expressed as relative frequency, and differing letters reflect significance from multiple com-
parisons. 

3.2. Food Packaging Symbols and Disposal Knowledge 
Positively, significantly more children were able to correctly identify the appropriate 

symbol meaning for the tidyman, Mobius loop and compost symbols; however, this was 
not the case for the green dot symbol where there was no significant effect (Table 4). There 
was also a significant effect (p < 0.0001) for correct disposal practices for the fruit juice, 
tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no signif-
icant difference for the chocolate biscuits (three components: biscuit box, plastic tray and 
wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6). Overall, 
individual performance in the quiz was positive as 73% of children answered six or more 
questions correctly. 

Table 4. Children’s (n = 230) food packaging symbol knowledge. 
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Positively, significantly more children were able to correctly identify the appropriate 

symbol meaning for the tidyman, Mobius loop and compost symbols; however, this was 
not the case for the green dot symbol where there was no significant effect (Table 4). There 
was also a significant effect (p < 0.0001) for correct disposal practices for the fruit juice, 
tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no signif-
icant difference for the chocolate biscuits (three components: biscuit box, plastic tray and 
wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6). Overall, 
individual performance in the quiz was positive as 73% of children answered six or more 
questions correctly. 

Table 4. Children’s (n = 230) food packaging symbol knowledge. 

Symbol Icon 
Response (%) 

p-Value 1 
Correct Incorrect 

Tidyman 
 

55.7 44.3 0.05 

Green dot 
 

30.9 69.1 1.00 
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1 p-values denote two-alternative forced choice test and data reported as percentages. 
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3.2. Food Packaging Symbols and Disposal Knowledge 
Positively, significantly more children were able to correctly identify the appropriate 

symbol meaning for the tidyman, Mobius loop and compost symbols; however, this was 
not the case for the green dot symbol where there was no significant effect (Table 4). There 
was also a significant effect (p < 0.0001) for correct disposal practices for the fruit juice, 
tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no signif-
icant difference for the chocolate biscuits (three components: biscuit box, plastic tray and 
wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6). Overall, 
individual performance in the quiz was positive as 73% of children answered six or more 
questions correctly. 

Table 4. Children’s (n = 230) food packaging symbol knowledge. 

Symbol Icon 
Response (%) 

p-Value 1 
Correct Incorrect 

Tidyman 
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There were significant differences (p < 0.0001) relating to information formats where 
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3.2. Food Packaging Symbols and Disposal Knowledge 
Positively, significantly more children were able to correctly identify the appropriate 

symbol meaning for the tidyman, Mobius loop and compost symbols; however, this was 
not the case for the green dot symbol where there was no significant effect (Table 4). There 
was also a significant effect (p < 0.0001) for correct disposal practices for the fruit juice, 
tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no signif-
icant difference for the chocolate biscuits (three components: biscuit box, plastic tray and 
wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6). Overall, 
individual performance in the quiz was positive as 73% of children answered six or more 
questions correctly. 

Table 4. Children’s (n = 230) food packaging symbol knowledge. 
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There were significant differences (p < 0.0001) relating to information formats where 
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symbol meaning for the tidyman, Mobius loop and compost symbols; however, this was 
not the case for the green dot symbol where there was no significant effect (Table 4). There 
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tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no signif-
icant difference for the chocolate biscuits (three components: biscuit box, plastic tray and 
wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6). Overall, 
individual performance in the quiz was positive as 73% of children answered six or more 
questions correctly. 

Table 4. Children’s (n = 230) food packaging symbol knowledge. 
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There were significant differences (p < 0.0001) relating to information formats where 
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cling and disposal icons (p < 0.0001; Table 3). It was apparent that most children (70.9%) 
were not consciously searching frequently for information on sustainable food packaging 
behaviour. In addition, children’s key searching locations for more information were re-
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scientists, evidence-based organisations and food companies are key (Figure 5C). 
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Positively, significantly more children were able to correctly identify the appropriate 

symbol meaning for the tidyman, Mobius loop and compost symbols; however, this was 
not the case for the green dot symbol where there was no significant effect (Table 4). There 
was also a significant effect (p < 0.0001) for correct disposal practices for the fruit juice, 
tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no signif-
icant difference for the chocolate biscuits (three components: biscuit box, plastic tray and 
wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6). Overall, 
individual performance in the quiz was positive as 73% of children answered six or more 
questions correctly. 

Table 4. Children’s (n = 230) food packaging symbol knowledge. 
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1 p-values denote two-alternative forced choice test and data reported as percentages. 
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There were significant differences (p < 0.0001) relating to information formats where 
videos, quizzes and short articles were the most preferred (Table 3). Children were keen 
to learn more on food packaging topics, such as environmental impact, reusability, recy-
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scientists, evidence-based organisations and food companies are key (Figure 5C). 
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3.2. Food Packaging Symbols and Disposal Knowledge 
Positively, significantly more children were able to correctly identify the appropriate 

symbol meaning for the tidyman, Mobius loop and compost symbols; however, this was 
not the case for the green dot symbol where there was no significant effect (Table 4). There 
was also a significant effect (p < 0.0001) for correct disposal practices for the fruit juice, 
tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no signif-
icant difference for the chocolate biscuits (three components: biscuit box, plastic tray and 
wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6). Overall, 
individual performance in the quiz was positive as 73% of children answered six or more 
questions correctly. 

Table 4. Children’s (n = 230) food packaging symbol knowledge. 

Symbol Icon 
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3.2. Food Packaging Symbols and Disposal Knowledge

Positively, significantly more children were able to correctly identify the appropriate
symbol meaning for the tidyman, Mobius loop and compost symbols; however, this was
not the case for the green dot symbol where there was no significant effect (Table 4).
There was also a significant effect (p < 0.0001) for correct disposal practices for the fruit
juice, tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no
significant difference for the chocolate biscuits (three components: biscuit box, plastic tray
and wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6).
Overall, individual performance in the quiz was positive as 73% of children answered six
or more questions correctly.

Table 4. Children’s (n = 230) food packaging symbol knowledge.

Symbol Icon
Response (%)

p-Value 1

Correct Incorrect

Tidyman

Foods 2023, 12, x FOR PEER REVIEW 7 of 12

There were significant differences (p < 0.0001) relating to information formats where 
videos, quizzes and short articles were the most preferred (Table 3). Children were keen 
to learn more on food packaging topics, such as environmental impact, reusability, recy-
cling and disposal icons (p < 0.0001; Table 3). It was apparent that most children (70.9%)
were not consciously searching frequently for information on sustainable food packaging
behaviour. In addition, children’s key searching locations for more information were re-
lated to using search engines and social media (p < 0.0001; Figure 5B). There were also 
significant differences (p < 0.0001) in perceived trustworthy sources, where friends/family,
scientists, evidence-based organisations and food companies are key (Figure 5C). 

Table 3. Children’s (n = 230) preferred food packaging information formats and topics. 

Information Format Food Packaging Topics 
Formats Icon Relative Frequency Formats Icon Relative Frequency

Video 0.69 a Environment 0.50 a 

Quiz 0.31 b Reusability 0.40 ab 

Short article 0.28 b Recycling 0.40 ab 

Interactive chat 0.28 bc Disposal icons 0.37 ab 
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Data are expressed as relative frequency, and differing letters reflect significance from multiple com-
parisons. 

3.2. Food Packaging Symbols and Disposal Knowledge
Positively, significantly more children were able to correctly identify the appropriate 

symbol meaning for the tidyman, Mobius loop and compost symbols; however, this was 
not the case for the green dot symbol where there was no significant effect (Table 4). There 
was also a significant effect (p < 0.0001) for correct disposal practices for the fruit juice, 
tomato soup, milk bottle, yoghurt pouch and crisp wrapper, whereas there was no signif-
icant difference for the chocolate biscuits (three components: biscuit box, plastic tray and 
wrapper; p = 1.00), mayonnaise bottle (p = 0.37) and pizza box (p = 1.00) (Figure 6). Overall, 
individual performance in the quiz was positive as 73% of children answered six or more 
questions correctly. 

Table 4. Children’s (n = 230) food packaging symbol knowledge. 

Symbol Icon
Response (%) 

p-Value 1
Correct Incorrect 

Tidyman 55.7 44.3 0.05

Green dot 30.9 69.1 1.00

Mobius loop 78.7 21.3 <0.0001

Compost 64.8 35.2 <0.0001
1 p-values denote two-alternative forced choice test and data reported as percentages. 
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There were significant differences (p < 0.0001) relating to information formats where 
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lated to using search engines and social media (p < 0.0001; Figure 5B). There were also 
significant differences (p < 0.0001) in perceived trustworthy sources, where friends/family, 
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Figure 6. Children’s disposal-related knowledge of various food items (fruit juice: clean plastic
bottle; tomato soup: clean metal can; milk bottle: clean glass bottle; chocolate biscuits: clean mixed
materials (cardboard box, plastic wrapper and plastic tray); mayonnaise bottle: used plastic bottle;
pizza box: used cardboard box; yoghurt pouch: used plastic pouch; and crisps wrapper: used plastic
wrapper) and data reported as percentages.

3.3. Workshops Learnings

Children were asked two disposal knowledge-related questions post the interactive
presentation and this resulted in a significant outcome (p < 0.0001); nearly 80% of childen-
could correctly identify the need to clean and separate food packaging prior to disposal
(Figure 7). In addition, the workshops had a significant impact (p < 0.0001) on learning
something new (70.4%) and changing future behaviour (62.6%) in this area (Figure 7).
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Figure 7. Overview of children’s learning-related questions: (A) Do you need to clean food packaging
before you dispose of it?; (B) Do you need to separate food packaging before you dispose of it?;
(C) Did you learn something new about disposing of food packaging sustainably?; and (D) Do you
think you will now change your food packaging-disposal behaviour in the future? Data are reported
as percentages.

4. Discussion
4.1. Food Packaging Behaviour and Preferences

It was apparent that most children were involved in food shopping-based decisions;
therefore, engaging with this age group in sustainable food packaging behaviour is fun-
damental. However, there were mixed responses in terms of the role of food packaging
type in product choice. This finding was surprising as for older cohorts (18–45 years old)
food packaging type impacts product choice [10]. It could be suggested that for this age
group (11–14 years old) selecting sustainable packaging is not currently at the forefront of
decision making, which is surprising given the growing emphasis on sustainable actions [1].
Hence, it is likely that parents or guardians are still making the majority of decisions and
this question may be better suited to older children with even greater independence (e.g.,
16–18 years old). As expected, nearly all children purchase food products from the su-
permarket; accordingly, matching previous work in consumers aged 18–45 years old [10].
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Therefore, this implies that supermarkets could be an ideal location to inform households
about sustainable practices in a food packaging context; it is estimated that 84% of the UK
population shopped at supermarkets in 2022 [26].

Food packaging can contribute to household food wastage; yet this may vary depend-
ing on the specific food category [15]. Thus, it is useful to understand which categories
children find most challenging from a food packaging perspective; for example, drinks and
fresh produce (meat, fish, fruit and vegetables) based products were linked with issues.
This might relate to such categories being associated with plastic and relevant environ-
mental concerns, as well as high wastage often resulting from its single-use nature [27,28].
Recently, Norton et al. [10] demonstrated that for UK consumers excessive packaging was a
problem in relation to fruit and vegetables; accordingly, a balance between extending shelf
life via packaging and food wastage is key going forwards. In addition, food packaging
function is considered a key driver of household food wastage in various food categories
(e.g., bread, dairy, meat and staples) [15]. For example, Williams et al. [15] highlighted the
importance of packaging design: improved size versatility (e.g., to cater for different size
households), easy to empty/resealable products and clearer on-pack labelling in minimis-
ing household wastage. It should be noted that they found that fruit and vegetables had
less packaging-related issues, as they are typically sold unpackaged in Sweden [15]. In
terms of food packaging materials, children noted that metal, glass and mixed materials
were considered the most challenging for at-home disposal. It could be suggested that
metal is associated with canned drink-based consumption and children can be frequent
users of such products [29]; therefore, potentially contributing to these findings. It should
be noted that in Reading (Berkshire, UK) glass is not kerbside collected; therefore, needs
to be taken to a bottle bank which can be considered time consuming [30]. In addition,
mixed materials were considered an area that would benefit from addition clarification
and education (e.g., improved labelling highlighting different components of packaging
often need to be disposed of differently) [19]. Moreover, this would suggest an emphasis on
both school and household approaches to maximise opportunities to engage in appropriate
disposal practices, as well as tailored information for differing age groups.

Understanding children’s perceived issues relating to food packaging is key to mod-
ulating subsequent behaviour. Overall, children noted cost and excessive packaging as
common food packaging-related issues. There was no clear consensus on the main location
of food packaging-disposal issues; however, common issues related to: (1) at-home (e.g.,
too confusing, no motivation and no clear labels) and (2) on-the-go (e.g., bins being full
and no nearby bins). Moreover, cost and not interest in sustainable practices were also
considered two key issues for consumers not adhering to sustainable practices [1]. This
suggests that ensuring any changes to food packaging avoid cost implications since price
has a key role in purchase-related decisions [3,10,31]. In addition, improving adherence and
motivation is key going forwards from an individual and collective perspective [32]. This
is especially relevant in a household setting (e.g., at-home) where lack of motivation was
more prominent issue compared with on-the-go; accordingly, this may relate to a child’s
involvement and engagement levels in the household disposal activities. Infrastructure and
lack of standardisation are ongoing issues; this needs to be overcome (via food companies
and government involvement) to make it easier for consumers to dispose of food packaging
easily regardless of the location [4,5,33].

A key challenge to overcome is encouraging this age group to actively search for
relevant information on sustainable practices. Accordingly, it is important to consider
children’s preferences so that future activities can be developed to promote interest. It
is likely that information presented in videos, quizzes or short article formats on food
packaging topics, such as environmental impact, reusability, recycling and disposal icons,
could help to encourage engagement with this age group. Positively, videos and podcasts
had a noteworthy impact on consumers’ sustainable food packaging behaviours [20,34–36].
In addition, children commonly utilised search engines and social media to search for
information. These findings reflect the growing digital focus of this generation, as well as
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the increased access to digital devices and social media compared with previous genera-
tions [37]. It could be suggested that future work focus on developing digital campaigns
using children’s preferences as a viable approach to reach and engage with this age group.

4.2. Food Packaging Symbols and Disposal Knowledge

Children need to be able recognise different food packaging symbols to enable appro-
priate disposal practices. It was pleasing that children were able to correctly identify three
common food packaging symbols (tidyman, Mobius loop and compost); however, less
than 31% of the children identified the green dot symbol. In addition, for five of the eight
food items, children selected the appropriate disposal patterns, whereas for the remaining
three items (e.g., mixed materials and dirty food packaging) this resulted in more incorrect
responses. Accordingly, overall, the knowledge level was considered positive; gaps for
improvement (such as cleaning and mixed materials) were also noted and this supports pre-
vious work in this area [19,23,33]. Improving children’s food packaging-related knowledge
(via tailored age-specific education) could help to modulate motivation (which is lacking in
this cohort) and thereby assist with overcoming disposal-related barriers; therefore, leading
to noteworthy improvements in a household’s daily disposal practices [19,23,33].

4.3. Workshops Learnings

Overall, findings were positive and workshops utilising interactive activities (e.g.,
icon-based surveys, quizzes and presentations) provided an effective approach to engage
this age group in disposing of food packaging sustainably. For example, more than half
of the children learnt something new and would change future behaviour, which is very
encouraging. In addition, at the end of the workshops nearly 80% of children noted that they
needed to clean and separate food packaging; therefore, children were able to implement
learnings from the discussion points. This supports previous work noting workshops as a
tool to communicate findings in a classroom-based setting [22]. Additionally, the type of
activity needs to be considered when designing workshops, with worksheets, interactive
presentations, competitions and at-home activity booklets also proving influential for
children in this area [19]. Going forwards, it is clear that children need regular and
consistent access to age-specific sustainable food packaging information, so they can
utilise such practices in their everyday lives. It would also be useful to monitor children’s
behaviour over a prolonged period with ecological validity to understand the extent of
effectiveness and whether engagement fluctuates depending on the specific location (school,
at-home or on-the-go). More broadly, children would benefit from food packaging-related
issues being addressed within the school curriculum so that they can correctly implement
appropriate food packaging disposal from an early age. In addition, expanding the age
group and location of the workshops (e.g., across the UK/Europe and different year groups)
would be suggested to maximise impact.

5. Conclusions

This paper used workshops as an approach to engage KS3 children in disposing
of food packaging sustainably. Overall, children’s food packaging-related issues were
mainly related to cost, excessive packaging, confusion, motivation, no clear labels, bins
being full and no nearby bins. Drinks and fresh produce were key product categories
influenced by food packaging and food packaging materials (such as metal, glass and
mixed materials) were linked with disposal challenges. Digital platforms (such as videos)
could be fundamental in helping this age group to engage in learning and searching for
new information. Children’s knowledge relating to food packaging symbols and disposal
was positive; however, cleaning and mixed materials were considered associated barriers.
The workshops successfully helped the children to learn something new and modulate
future behaviour. Going forwards, more emphasis should be placed on a holistic approach,
whereby food companies, supermarkets and government are involved in helping schools
and households to implement appropriate behaviours. In addition, digital campaigns could



Foods 2023, 12, 3542 11 of 12

be developed using children’s preferences as a viable approach to reach this age group,
as well as information tailored for differing age groups to cater for the varying levels of
age-related independence.
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