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Abstract 
Children today are growing up in a world where serious issues like climate change and mass 

extinction of wildlife are becoming more prominent and visible, both in media and in society. 

They could thus benefit from having access to suitable spaces where they can make sense of 

these issues and engage with them on their own terms. My thesis presents a design inquiry 

into how interactive experiences can be designed to support learning and engagement in 

sustainability issues, for children (4-6 years old) and their parents, in the informal learning 

context of a Children´s museum. The research approach in my project is Research through 

Design (RtD), which enables me to investigate this issue through the process of making.  

 

The sustainability topic addressed in my project is plastic pollution in the ocean, which 

relates to the UN Sustainable Development Goal 14: life below water. This choice was made 

because I found that this topic engages both children and adults in Norway. My thesis 

presents the design process, that resulted in two prototypes: The Garbage Clean-up Day and 

Tobias and Kornelius. These are interactive stories that introduces children and adults to 

plastic pollution in slightly different ways.  

 

Through the evaluation of the stories with users in the field, several lessons were learned and 

explicated, among them, that the interactive story provided motivation for children to slow 

down in a playful environment and enabled children to learn and connect emotionally with 

the serious issue. I also concluded that for this age group, in this context, it is best not to 

frame the issue as a crisis or focus on information that is painful to think about and watch.  

 

In addition to the key lessons learned from evaluation of the prototypes, my thesis contributes 

by providing readers with a detailed description of how the design opportunity was framed 

and how the prototypes emerged, documenting the process in sufficient detail to understand 

my big and small design decisions. The prototypes themselves are also a part of the 

contribution of my thesis as they embody information that cannot be captured by text alone 

and serve as specific examples of the design vision that was developed in the making process. 

 

 

 



 VI 

Acronyms and Abbreviations 
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1 Introduction 
The World Metrological Organization (WMO) and United Nations Environment set up The 

Intergovernmental Panel on Climate Change (IPPC) to provide and objective source of 

scientific information on the issue of climate change. In their fifth assessment report released 

in 2013, the IPPC concluded that climate change is real, and that the main cause is human 

activity. In October 2018 another report was released, that focused on the consequences and 

benefits of stopping global warming at 1.5ºC. While previous estimates focused on a 2ºC rise 

in global temperature, this report states that many of the adverse impacts will come already at 

1.5ºC (United Nations, 2016). Halting the global warming at 1.5ºC will, according to this 

report, require rapid and unprecedented change in all aspects of society. Encompassing 

transitions in use of land, energy industry, buildings, transport and cities. The benefits of 

halting the rise at 1.5ºC, is among other thing that coral reefs are estimated to decline with 

70-90 percent, compared to virtually all coral reefs at 2ºC. The arctic will become ice free in 

the summer once per century at 1.5ºC, while at 2ºC it would happen at least once per decade. 

(United Nations, 2016).  

 

In 2015, 193 Heads of State and other top leaders adopted the 2030 Agenda for Sustainable 

Development, as a guide for a joint effort for sustainable development in the next 15 years. 

Featured are 17 individual Sustainable Development Goals (SDG) with 169 associated targets 

(United Nations, 2015). Sustainable development is defined by the UN as “..development that 

meets the needs of the present without compromising the ability of future generations to meet 

their own needs” (Brundtland et al., 1987). Three dimensions of sustainable development are 

covered by SDGs: economic growth, social inclusion and environmental protection, as they 

are seen to be interconnected and crucial to the well-being of individuals and societies 

(United Nations, n.d.-b). 

 

The SDG-goals builds upon the Millennium Development Goals (MDGs), that sought to 

abolish poverty, but the scope of SDGs is broader and addresses root causes of poverty. In 

contrast to MDGs, where action was taking place in developing countries, the SDGs calls for 

action in, and by all countries involved. (United Nations, n.d.-b). Addressing climate change 

has high priority and is seen as essential, both for sustainable development and fighting 

poverty. Climate action and working with other SDGs are seen as two sides of the same coin, 

as climate action can drive sustainable development and other SDGs address core drivers of 
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climate change (United Nations, n.d.-b). The SDGs are not legally binding, but all countries 

are expected to commit and must develop their own strategies, to align their national efforts 

with the achievements of the 17 goals. Implementation and success thus depend on countries 

abilities to plan, act and monitor progress. Stakeholders within and across nations must 

contribute: governments, civil society, the private sector and others. (United Nations, n.d.-b). 

Even though the UN and other actors are working towards a more sustainable society, many 

are still concerned about the future, and question if the governments and businesses are doing 

enough and if the SDGs are ambitious enough to reach the target of halting the global rise in 

temperature at 1.5ºC. Several civil movements are rising, like the Extinction rebellion in the 

UK, which uses civil disobedience and disruption to protest against the lack of attention and 

action towards climate change by their government (Taylor, 2019).  

1.1 Motivation 
I have been interested in environmental and civic issues since I was a child, although I have 

never been formally engaged in an organization. Caring about such issues was a part of 

growing up, motivated as I and my friends were to “do the right thing”, which could be stuff 

like: not eating chicken/meat because they were treated badly, limiting the number of flights, 

and recycling. As I grew up I learned that “doing the right thing” was more complicated than 

it might seem, which at times left me with the feeling of being frustrated, overwhelmed and 

disheartened. These experiences combined with my experiences from the design project Eco-

A (Culén et al., 2016), in which we explore a similar topic as in this thesis, made me 

interested in learning more on how we (can) communicate about serious issues to children. 

This has been one of the questions that have motivated my thesis from the start.  

 

As the focus on various sustainability issues have become even more prominent in the media 

and in my education, my interests in the topics has grown. This made sustainability a theme 

that I wanted to engage with when writing my master thesis. Getting a better grip on what 

sustainability or sustainable development is, and how can we contribute as designers, has thus 

also been an overarching question that motivated me in working on this thesis. 
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1.2 Aim of study 
The aim of this study is to gain insight into how to design interactive experiences that 

supports learning and engagement in sustainability issues, for children (4-6 years old) and 

their parents, in an informal learning context. Engagement is understood as a strong 

emotional attachment to a case that one is very committed to (“engasjement,” 2019). 

 

To inquire into this issue a Research through Design (RtD) approach will be applied. My 

thesis will thus encompass a description of the design process and specific design examples. 

The evaluation of the design examples, and present knowledge gained through the process to 

inform the building of informal learning resources, for children and their parents related to 

sustainability issues. 

 

1.3 My design context: Oslo Children´s Museum 
Oslo children´s museum (figure 1) is an initiative that works to establish a Children´s 

museum in Oslo. Citykids (figure 2) is a monthly event (pop-up museum) that is produced by 

Oslo Children´s museum in collaboration with SentralenUNG and the Department of 

Informatics, University of Oslo, with support from the Municipality of Oslo and EU Creative 

Europe.  

 

Figure 1: The logo of Oslo Children´s museum 

 
Citykids does not have a permanent location, which means that the activities must be 

assembled and de-assembled each time it takes place. Among other things the event offers its 

visitors a pop-up playground, with large building blocks of foam, a giant world puzzle, a 

magnetic playground, a musical tree and an arts and crafts table. Their slogan is “oppdag, 

utforsk, skap og lek” which means: experience, explore, create and play. The aim of this 

event is to give visiting families a taste of what a Children´s museum can be and gain support 

to open a permanent Children´s museum in Oslo.  
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Figure 2: Citykids at Sentralen 

 
Although children´s museums are not that common in Norway, they have a long history 

abroad, and are one of the fastest growing segments of the museum field (Association of 

Children´s Museums in Mayfield, 2005) The first Children´s museum was the Brooklyn 

Children´s museum, which opened 1899. Since the beginning there has been a discussion 

about what a Children´s museum actually is, as they are more in agreement of what they are 

not, which is a traditional hands-off do not touch museum. The Brooklyn children´s museum 

originally focused on natural history, because the museum inherited a collection of natural 

history specimen from the Brooklyn Institute of Arts and Science (Mayfield, 2005).  This 

focus has since been expanded and grown into a large range of different exhibitions in 

different museums.  

It has also been discussed if children´s museums really can be called museums, since 

museums are usually defined as a collection of certain objects and specimens. The main 

function of a museum defined like that, is to collect and preserve the objects for the future. 
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The most important function of a children´s museum though, is not their collection, but 

offering suitable environments for children and families to learn and play together (ACM 

referred to in Mayfield, 2005).  

Children´s museums build on the philosophy of Dewey, Montessori and Piaget, because they 

support hands on learning activities, interaction with real materials, intergenerational 

participation in a community context. An analysis of their mission statements and goals 

showed that learning, interactive/hands on, fun/enjoyment, play, discovery, 

children/families/intergenerational and multicultural are the most common keywords found. 

Mayfield also found five themes in here analysis of exhibitions included in children´s 

museums: science and technology, pretend play, regional or country specific exhibits, 

international or multi-cultural focus and the arts (art, theatre, musical instruments etc.) 

(Mayfield, 2005).  

1.3.1 My relation to Oslo Children´s museum 

I first came into contact with Oslo Children´s museum through a project I was involved in at 

the University of Oslo, that were later expanded to a paper (Culén et al., 2016). The paper 

described the testing of a prototype that we had made, which aimed to engage children in 

environmental issues, and give them a chance to voice their opinion. The prototype was 

tested at the first Citykids event at Sentralen, which took place in 2016. After this event, I 

was hired by Oslo Children´s museum and since then I have worked at all the events at 

Sentralen. I have been given opportunities to contribute at many levels, from practical, 

artistic and in the design of activities. 

1.4 Chapter guide 
Chapter 2 Background: In this chapter I introduce the issue of plastic pollution which is the 

sustainability issue of my project. This chapter served as a basis for the prototypes I made 

later in the design process. Here I present information about the problems with plastic 

pollution, the amount and extent of it, where the plastic comes from and what might be done 

about it. In addition, I introduce some of the discussion of plastic pollution in Norway.  
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Chapter 3 Research through Design: This chapter introduces the research methodology of 

my thesis: Research through Design (RtD). Here I describe the different approaches within 

RtD: the lab, the field and the showroom and introduce the interaction design research 

triangle. In addition, I present the different steps in the process of RtD, some perspectives 

about the nature of the research contribution and how such contributions should be evaluated. 

In the end I describe and discuss the application of this methodology in my thesis. 

 

Chapter 4 Related work: In this chapter, I start by introducing the field of SHCI, by touching 

upon some discussions and challenges in the field, before looking into the concept of public 

pedagogies which is the design strategy explored in this study. Afterwards, I present a 

selection of studies that involves making technology that present sustainability issues to 

children. In the end, I relate the presented work to my study. 

 

Chapter 5 The RtD process part one: Select: This chapter describes the investigation I did to 

develop the initial understanding of the design opportunity and its context. I collected 

information from several sources, like literature from pedagogical research fields, interview 

of educators, existing material that introduces sustainability issues for children and reflected 

upon what the information I found might imply for my project. In the end I tried to piece the 

implications and possibilities together as a basis for the subsequent design process.  

 

Chapter 6 The RtD process part two: Design: This chapter describes the prototypes, and the 

making of the prototypes. I start out with presenting the process from the initial framing to 

the initial concepts of the prototypes, before describing the two finished prototypes, and what 

I aimed for them to convey. After which I describe the writing and making process.  

 

Chapter 7 The RtD process part three: Evaluate: In this chapter I describe the evaluation of 

my prototypes. From the informal evaluations with pedagogical professionals to the 

evaluation in the field that took place at a Citykids event.  

 

Chapter 8 The RtD process part four: Reflect: In this chapter I present and discuss the 

research contributions of my study. I comply and describe the key lessons from the 

evaluation of the prototypes and suggest how they could be developed further. In the end I 

evaluate and discuss the research contributions of my thesis.  
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Chapter 9 Conclusion: In this chapter I summarize and conclude about the contributions of 

my research. 
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2 Plastic pollution 
 
The choice to focus on plastic pollution in my project was made during the first part of the 

design process, when developing an initial framing of the design opportunity. I found that 

many children and adults in Norway are already engaged in this topic. This choice is 

described more closely in chapter 5.6. After the choice was made, I needed to develop my 

understanding of the issue, as a foundation for the design. The results from this inquiry is 

presented in the following sections. 

 

2.1.1 Sustainable Development Goal 14: The Oceans 

SDG 14: Concerns the conservation and sustainable use of the ocean, seas and marine 

resources. The first target concerns marine pollution and states that “ By 2025, prevent and 

significantly reduce marine pollution (figure 3) of all kinds, in particular from land-based 

activities, including marine debris and nutrient pollution” (United Nations, n.d.-a).  

 

 
Figure 3: Plastic Pollution covering Accra Beach, Photo by Muntaka Chasant. (reproduced under its CC-lincence.) 

 

2.1.2 Plastic 

Plastic is a synthetic material that is used for a range of different purposes. Most of the plastic 

used today, are made out of petrochemical materials. These are produced in oil refineries. 

Plastic can also be made from derivatives of cellulose, but this process also depends on 
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products made by the petrochemical industry. Today, plastic made from derivatives of 

cellulose only amounts to 1-2 % of the total consumption (Ore & Stori, 2018). 

 

Basic plastic can be combined with many other additives and materials, and this gives plastic 

its large range of possibilities (Ore & Stori, 2018). Global plastic production is rising rapidly, 

300 million tons of plastic are produced worldwide each year (Miljødirektoratet, 2019) and 

by 2030 this number might rise to 619 million tons (UN Environment, 2018). 

 

2.1.3 The problems of plastic pollution 

There are no reliable estimates of the total amount of waste in the ocean, or how much is 

added each year. The plastic and other waste that ends up in the ocean, are transported around 

by the sea currents. In some places the garbage accumulate in large vortexes, made by the 

oceans currents, like in The Great Pacific Garbage Patch (Miljødirektoratet, 2014).  

 

Microplastic 

Plastic is not bio-degradable, this becomes a problem when it ends up in the environment as 

waste. Plastic items take a long time to disintegrate, and when they do, they do not really 

disappear. Instead it breaks up into small pieces called micro-plastic (figure 4). These 

particles are less than five mm and found in all parts of the sea: at the surface, in the water-

column, at the sediment in the bottom, frozen into the ice in the arctic and at the coastlines 

(Miljødirektoratet, 2019). In addition, micro plastic has been found in cod (NTB, 2016), 

mussels (Nickelsen, 2018) and in tap water (Carrington, 2017). 

 

One of the problems with both micro-plastic and larger pieces of plastic, is that it can contain 

toxics. Toxics from the environment can also easily get stuck on the surface of the plastic. 

This means that plastic and especially microplastic, can carry toxics into the food chain, as 

well as spreading toxics to untouched parts of the ocean (Miljødirektoratet, 2019). How much 

and what kind of damage can be expected as a result of the microplastic is still not known. 

The problem of microplastic have only recently been discovered, even though plastic have 

been produced for 50 years. The reason for the late discovery is probably because it takes 

some time before plastic in the environment dissolves into microplastic. Cleaning up waste 

from the ocean demands much resources, and once the plastic is broken down into 

microplastic, it is nearly impossible (Miljødirektoratet, 2019).  
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Figure 4: Micro-plastic found by me at Bygdøy Sjøbad, May 2019  

 

Plastic in the food chain 

Plastic pollution causes the death of many birds, fish and animals each year. Some animals 

mistake plastic for food. This can cause them problems such as: suffocation, digestion 

problems, starvation, internal damage and poisoning (Miljødirektoratet, 2016). Birds that live 

at sea are especially vulnerable to plastic, as they need a lot of energy to look for food. 

During the nesting season, they also need to bring food to their chicks, if they bring plastic 

instead of food, this might damage the development of their chicks (Miljødirektoratet, 2016). 

In addition, some birds uses plastic ropes (figure 5) and other plastic to build nests, leaving 

them at risk to get entangled (Bjerknes & Sætre, 2018).  
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Figure 5: A tangle of plastic rope, found by me at Frognerkilen, May 2019 

Micro-plastic has also been found in the human body. A study from 2018 found microplastic 

in stool samples from all of the eight participants that were recruited from Europe, Japan and 

Russia. The source of the microplastic are not known, but the participant kept a food diary 

which showed that they all ate food with plastic packaging and drank water from plastic 

bottles. Six of the participants ate fish and none were vegetarian. (Harvey & Watts, 2018)  

Ghost fishing 

Another problem is the phenomena known as ghost fishing, which means that fish and other 

animals, like seals and dolphins, get trapped by fishing nets that are lost at sea. These can 

also wash up at beaches and shores, causing problems for other animals. In Svalbard for 

example, reindeers have been found to get their horns stuck in old fishing nets 

(Miljødirektoratet, 2016).  

 

2.1.4 The sources of plastic pollution 

Marine pollution that ends up in the ocean is transported around by the currents to all parts 

world. (Miljødirektoratet, 2014). It is thus an international problem, as waste from one part of 
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the world can move around and end up in a completely different place. As of yet, little is 

known about how the waste moves around in these trajectories. The sources of marine 

pollution are varied, as waste from both land and sea activities ends up in the ocean. Typical 

sources from sea activities are fishing, offshore, shipping and aquaculture. From land, waste 

originates from that what is left by people in nature (diffuse waste), industry, unregulated 

landfills and public landfills. Wind as well as water can transport waste and other materials 

from land into the ocean. E.g. stormwater from drains, runoff from heavy rain and snow-

melting in the spring (Miljødirektoratet, 2014). Plastic is also transported into the ocean by 

rivers (Rydland, 2017).  

 

In some areas of the ocean, waste from land sources are most prominent, while in others 

waste from activities at sea dominate. This suggests that the size of the source´s contribution 

varies across time and space. E.g. in England they observed a trend where waste from 

recreational activities was the largest contributor to marine pollution and fishing was minor. 

In the Norwegian coast on the other hand, waste from fishing activities were observed to be 

much larger than from recreational activities (Miljødirektoratet, 2014). 

 
Sources of micro plastic 

Much of the microplastic that enters the environment comes from the drainage systems. 

Examples could be plastic fibers from laundry or from cosmetics like body scrubs and 

toothpaste. In Norway the largest treatment plants receives over one billion pieces of micro-

plastic per hour. Even though 87-97% can be captured, millions of particles are still released 

into the ocean every hour (Miljødirektoratet, 2019). As with other plastic waste the total 

amount or concentration of microplastic is not known and have been discussed by the 

research community for several years. Only some uncertain estimates exists 

(Miljødirektoratet, 2014).  

 

2.1.5 The amount and extent of marine pollution 

Although national and international measures are taken to prevent the increase and spread of 

marine pollution, the production and consumption of plastic are still rising. As the human 

population grows and more people achieve a better standard of living, more waste is 

generated. This gives reason to believe that more waste, especially plastic, will find its way to 

the ocean in the future. Little of the waste (figure 6) that enters the ocean is removed and in 
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addition, the longevity of the waste causes it to remain for a very long time. As a result the 

total amount of waste is thought to rise each year (Miljødirektoratet, 2014).  

 

 
Figure 6: Plastic items found by me at Frongnerkilen, May 2019 

 
Where does all the plastic end up? 

Even though there the methods of estimating the amount of plastic in the ocean is getting 

better and more advanced, there is still a gap between the total amount of plastic produced 

and the observed amount of plastic in the ocean. Much of the plastic seems to have 

disappeared. To better understand the extent and impact of plastic pollution, it is important to 

find out where the missing plastic is and what happens to it (Miljødirektoratet, 2014). 

 
Several hypothesizes are developed as possible explanations of where the missing plastic can 

be found: One suggests that the plastic splits further down, into nano-plastic, which is so 

small that it is hard to capture and measure by known methods. Another hypothesis suggests 

that the pieces of plastic are overgrown, and as a result gets heavier and sinks to the bottom. 
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A third explanation is that when animals in the ocean eat plastic, it will come out as feces, 

which also make it sink to the bottom (Miljødirektoratet, 2019). 

 

Even though the total extent and growth of marine pollution is unknown, the worldwide 

distribution and amount of garbage observed leads the Norwegian environmental department 

to conclude that marine pollution is a serious environmental problem of global scale that 

urgently needs attention and action (Miljødirektoratet, 2014). The problem of plastic 

pollution is also recognized internationally, and as we saw SDG 14 addresses the problem of 

marine pollution.  

 

2.1.6 Most common plastic object found in the ocean 

Ocean conservancy is an organization that is responsible for the International Costal Cleanup 

event that takes place each year. People around the world gathers at multiple locations, to 

collect trash from beaches and waterways. They also record their findings to identify the 

sources of pollution. In the report from 2018 (where they report their findings from the 

cleanup in 2017) the top ten items collected worldwide were: cigarette butts, food wrappers, 

plastic beverage bottles, plastic bottle caps, plastic grocery bags, straws and stirrers, plastic 

take out containers, plastic lids and foam take out containers (Ocean Conservancy, n.d.) . 

 

Keep Norway beautiful (Hold Norge rent) is the organization that coordinates the beach-

clean events in Norway. In 2017 beverage bottles were the top item collected, with 2950 

pieces out of the total of 20 408. Next on the list were bottle caps (704), grocery bags (625), 

other plastic bags (584) cigarette butts (513), plastic take out containers (299), plastic lids 

(249) plastic food containers (219) straws (61) and food wrappers (4) (Ocean Conservancy, 

n.d.).  

 

2.1.7 Civic initiatives in Norway and abroad 

Plastic and marine pollution have resulted in a range of large and small civic initiatives. E.g.  

The Story of  Stuff (n.d.), Break Free From Plastic Movement (n.d.), The Plastic Guerrilla 

(Teigen, 2019), #2minutesbeachclean (n.d.) etc. Many international environmental 

organizations, like Greenpeace, are also engaged in awareness-raising and pushing 

governments and industry for solutions (Greenpeace Norge, 2019). In Norway children have 

the opportunity to get involved through their own environmental organization: Eco Agents. 
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Which is an organization that work to engage children in environmental issues and give them 

opportunities to voice their opinions in society (Eco Acents, n.d.). 

 

2.1.8 The discussion about plastic in Norway 

In Norway we had what was referred to as a “national awakening” about the issue of plastic 

pollution, after a dying Cuvier's beaked whale was found at Sotra in 2017. The whale had 

almost starved to death as a result of thirty plastic bags in its belly (Johansen, 2017). Many 

people got engaged (Dimmen, 2018). A survey including a representative selection of the 

population, showed that 25% went out and collected plastic waste, either organized (2%) or 

on their own (23%). Another 25% said that although they had not participated yet, they 

wanted to in the future. (Farestveit & Aarekol, 2018). The single use plastic bag and plastic 

packaging of food were especially targeted by journalists and activists, and a discussion 

between different actors has been ongoing in the media.  

 

Plastic bags 

If plastic is so bad and dangerous for us and the environment, why do we have to use it at all? 

Were a question that many asked. The answer is that much of our society/industry today 

depends on plastic, and it is not always easy to know what the best option is. This can be 

illustrated by the discussion of the plastic bag, where paper bags were first thought to be a 

better alternative than plastic. This has been contested by several studies and reports. This is 

because the paper bag weighs more, are not well suited for reuse and it requires more energy 

and water to make (Morvik & Krekling, 2018). 

 

A Danish report from 2018 (Bisinella, Albizzati, Astrup, & Damgaard, 2018) created a stir 

when it concluded that a cotton bag would have to be reused 7100 times to make up for its 

environmental footprint, when compared to the single-use plastic bag. On the other hand, this 

study did not take into consideration the problems that occur when plastic bags end up in the 

environment as waste, because this was considered a minor problem in Denmark. Pollution 

from plastic bags was also estimated to be a minor problem in a report done for the 

Norwegian governments, when they considered banning plastic bags in Norway (Molnes, 

2018). They decided that they would not ban the plastic bag. Naturvernforbundet opposes this 

decision. In their opinion, the government underestimates the pollution problem and points 

out that that various plastic bags are one of the most commonly found plastic items at 
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volunteering cleaning events along the coast of Norway (figure 7). The Norwegian 

government does not want to prohibit plastic bags, but even so, Paul Spillum a leader in the 

Norwegian environmental department says that it is still too early to make the final 

conclusion that plastic bags are better for the environment than bags of other materials, when 

the whole lifecycle are considered (Molnes, 2018). The plastic bag has also been accused of 

being symbolic politics without any real effect. Despite this, Grønt punkt Norge, the 

organization that runs recycling services on the behalf of the Norwegian Industry, reports that 

the usage of plastic bags in Norway have declined since it peaked at 955 million bags in 2014 

(Eriksen, 2018). 

 

 
Figure 7: Plastic bag found by me at Paradisbukta, Oslo 2019 

 

Plastic packaging of food 

Another similar discussion is about plastic packaging of food. While activists and ordinary 

people have called for less packaging, the food industry and grocery stores points to plastics 

potential at reducing food waste. An article by Grønt punkt Norge, (2018) claims that 

ignorance runs the plastic debate and refers to a survey done on their behalf by Kantar TNS. 

They did not state how many participated, but 80% of the people asked wanted to do 
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something to reduce their own use of plastic packaging, but when they were asked what they 

were willing to do, few options were selected. Avoiding plastic bags and bottled water were 

what most people opted for. Food conservation, less fresh goods in the store, seasonal 

shopping and more frequent shopping were less popular (Grønt punkt Norge, 2018). Anne 

Marie Schrøder from Matvett says that even though many consumers are annoyed at plastic 

around for example vegetables, they do not know that the plastic have a function. It protects 

the food during transport, stops it from drying out, reduces the effects of light and oxygen 

and allows the food to stay fresh longer. This leads to less wastage of food that are more 

damaging to the environment. Despite this, she thinks that much of plastic packaging should 

be either removed or reduced (Grønt punkt Norge, 2018).  

 

The environmental leader of Bama thinks it´s interesting that 80% wants to buy fruit and 

vegetable without plastic while at the same time only 32% were willing to risk them being 

exposed and only 9 % would accept goods in the store to be less fresh. To her this indicate 

that they do not think about the function of packaging. Bama started working on how to 

reduce their use of plastic packaging three years ago, both because the industry is concerned 

about this, but also as a result of consumers demands (Grønt punkt Norge, 2018). The use of 

plastic packaging also gets support from Nofima, an applied research institute for fisheries, 

aquaculture and food research. Their research on package and storing methods concludes that 

packaging fresh products with short durability like meat and fish can reduce food wastage 

(Lindi, Indsetviken, & Solberg, 2018). This is refuted by Naturvernforbundets leader, that 

points at a report made by Friends of the Earth-Europe (Schweitzer et al., 2018). This report 

concludes that plastic packaging does not automatically lead to a reduction in food waste. 

 

2.1.9 Possible solutions to the plastic crisis 

According to the UN, the world needs to change the way plastic are manufactured, used and 

managed. Especially the use of unnecessary single-use plastic items, which stands for a large 

portion of the generated waste. They state that everyone will have to participate to solve the 

plastic pollution crisis: governments must regulate, businesses must innovate and individuals 

must act (UN Environment, 2018). 
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Governments 

Plastic bag bans are one of several strategies that countries have implemented to tackle the 

problem of plastic pollution. But this on its own will not be enough, governments must 

involve stakeholders in the decision-making process and take great care when deciding on 

how to tackle the crisis. Important measures to consider are also: providing policies for a 

circular model of design and production of plastic, improve waste management systems, 

provide financial incentives to change habits, fund innovation and ensuring that products are 

properly labeled (UN Environment, 2018). 

 

It is also possible to promote public-private partnerships and voluntary agreements instead of 

bans. This can give time for citizens to change their habits and for industry to provide 

affordable eco-friendly alternatives. One example is the promotion of reusable bags as a 

“green” choice in Canada, which lead it to be widely adopted. To make these changes social 

awareness is very important. Even though reusable bags are more environmentally friendly 

than conventional plastic bags, they can also present problems to the environment. Additional 

materials are often added to these bags to make them more durable. This adds to their weight 

and can present a problem when it comes to recycling, as the bag might need to be 

deconstructed to separate the different materials. Instead of being properly recycled, millions 

of reusable bags might end up in landfills. The opportunity of recycling and/or upcycling of 

reusable bags are thus important to consider before a full scale implementation is encouraged 

(UN Environment, 2018). 

 

Other alternatives that could replace the conventional plastic bags are bio degradable and 

bio-based plastic bags, but before implementing a ban on conventional plastic bags, 

governments need to consider these options closely. Even though Bio degradable bags or bio-

based bags can potentially replace the conventional non-degradable bags made from 

petroleum, they come with their own set of challenges. Biodegradable bags can be produced 

from a petroleum base and from renewable resources like corn starch, cassava roots, 

sugarcane or bacterial fermentation of sugar or lipids (PHA). Even though they are 

biodegradable, the bags will not necessarily biodegrade on its own in nature. Most of the time 

it means that they can biodegrade under high temperatures in incineration plants. Bio-based 

plastic are plastic made from biodegradable resources. This does not mean that the product 

can biodegrade in nature or in an industrial facility. An additional problem with bio-based 
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plastic, is that the production poses a threat to food production, as it will occupy arable land 

(UN Environment, 2018).  

 

There is a risk that introducing these new types of plastic will confuse consumers and result 

in improper disposal. The mixing of biodegradable, bio-based and conventional plastic can 

hamper the recycling systems and make it less effective and more expensive. If governments 

fail to take these things into account when considering a plastic ban, they might introduce 

even bigger environmental problems instead of solving them (UN Environment, 2018). 

 

Businesses 

The current plastics economy is not sustainable, and governments must drive a change in the 

industry by holding manufacturers accountable for the entire lifecycle of their products and 

providing incentives to embrace their social responsibility. The aim of design and innovation 

should be to reduce unnecessary use of plastic in society. Products should be designed to last 

as long as possible, so that they can be reused several times. They should also be clearly 

marked for dangerous additives and for recyclability, reparability and compostability.  

Designing for recycling of (plastic) products are also important to help reduce the leakage of 

plastic waste into the environment. But as with other potential solutions to plastic waste, 

recycling can also come with unintended consequences. One example the PET bottle. 

Although it can be easily recycled, most of the bottles do not become new bottles, but are 

made into plastic fibers used by the textile industry. These textiles are a significant source of 

microplastic, as wear and washing causes small fibers to loosen into the environment (UN 

Environment, 2018). 

 

Individuals 

The UN-report (UN Environment, 2018) presents several suggestions for individuals that 

want to contribute to solve the plastic pollution crisis:  

 

• Avoid single-use goods like cutlery and cups 

• Avoid buying overpackaged products 

• Use fewer single-use plastic bags 

• Ask food delivery companies to exclude plastic cutlery from deliveries  

• Use re-fillable containers for food and drinks  



 

 21 

• Find out what local options exist to reduce your plastic footprint  

• Up-cycle products you own where possible  

• Check how recyclable products are before you buy them  

• Learn more about the alternatives to plastic  

• Educate friends and family about the plastic crisis  

• Encourage local schools to educate their pupils about plastic 

  

To enable people to act more sustainable, it is important that plastic products are labeled with 

clear, simple and concise information. Governments, manufacturers and retailers must make 

sure that this is in place so that individuals are able to make informed choices. If governments 

are to be able to address the problem through for example levies, they need support from the 

public. This implies awareness raising, monitoring and communicating progress, so that 

people gain confidence and are willing to commit (UN Environment, 2018). 

 

2.1.10 Summary 

Plastic pollution is a serious global problem, that is included in the Sustainable Development 

Goals. The total amount of plastic waste and its workings are still unclear to scientists. Plastic 

pollution engages citizens, young and old, both in Norway and abroad, as we witness the 

impact on our environment and the animals. Solving the problem requires action, all over the 

world by governments, industry and citizens. In my thesis I apply the definition of 

sustainable development as described by (Brundtland et al., 1987), and I use the words 

sustainable development and sustainability as synonymous. I also want to emphasize that this 

understanding, includes the three interconnected dimensions of sustainable development that 

are covered by SDGs: economic growth, social inclusion and environmental protection 

(United Nations, n.d.-b).  
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3 Research through Design 
This chapter introduces the research methodology of my thesis: Research through Design 

(RtD). I start out with describing Schon and Wiggins (1992) view of design as a reflective 

practice, before introducing RtD and its related traditions: the lab, the field and the 

showroom. Furthermore, I introduce the interaction design research triangle by Fallman 

(2008), before I present the process of RtD, some perspectives about the nature of the 

research contribution and how such contributions should be evaluated. In the end I describe 

and discuss the application of this methodology in my thesis. 

 

3.1.1 Perspective on design practice 

Schon & Wiggins (1992) describe design practice as a reflective “conversation” with the 

material of a design situation. In the design process, the designer follows the sequential 

pattern: seeing-moving-seeing. The designer sees his or her intermediate design product and 

makes a qualitative judgement, this judgement is used to form an intent of changing the 

product in some way. He or she can then make a move to realize that intent and after making 

their move, he or she will see again to judge if the intent was realized or not. In addition, they 

can discover if their move produced consequences that they did not consider or anticipate 

when forming their initial intent. To make the qualitative judgements the designer uses 

his/her appreciative system, which allows them to recognize features of quality, even if they 

might not completely understand the rules that they recognize the qualities by. Appreciative 

systems vary from individual to individual, across design communities and they can also 

change over time. Without the appreciative system designers would not be able to make 

quality judgements about what they make, and would not be able to design, as they would be 

without direction and motivation (Schon & Wiggins, 1992).  

 

3.1.2 Research through Design 

The term Research through Design originates from Christopher Frayling´s framework about 

research into art and design. He distinguishes between three types of design-related research: 

Research into art and design, research for art and design and Research through Design 

(Frayling, 1993). When doing research into design, researchers seeks to understand some 

aspect of design practice, while research for design seeks to improve some aspect of design 

practice. The third category, research through design “…is an approach to conducting 
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scholarly research that employs the methods, practices and processes of design practice with 

the intention of generating new knowledge” (Zimmerman & Forlizzi, 2014, p 167). Design 

practice and design research might thus seem similar, but they have different intentions. The 

goal of design practice is to make commercial products, while the aim of Research through 

Design is to produce knowledge. The processes of research through design are thus often 

more systematic, explicitly reflective and more actively involved with interpreting and 

reinterpreting a conventional understanding of the world than ordinary design practice 

(Zimmerman & Forlizzi, 2014).  

 

The intention of producing new knowledge that can be applied elsewhere is also what 

(Koskinen, Zimmerman, Binder, Redstrom, & Wensveen, 2011) puts forward as a criteria to 

distinguish between “just design practice” and design practice as research. Instead of research 

through design they prefer the term constructive design research. This refers to: “ Design 

research in which construction – be it product, system, space or media – takes center place 

and becomes the key means in constructing knowledge” (Koskinen et al., 2011, p. 5). In 

many cases the thing that is constructed is a prototype, but it could also be a scenario, a 

mock-up or detailed concept. “We are dealing with research that imagine and build new 

things and describes and explains these constructions” (Koskinen et al., 2011, p. 6). 

 

(Obrenović, 2011) argues that design-based research can complement and expand the scope 

of theoretical analysis and empirical research methods, such as controlled experiments and 

ethnographic research, because design-based research provides an opportunity to change 

some aspect of the world, and learn from it, by reflecting upon the experience. Through the 

process of making, design-based research has the potential to reveal and capture insights that 

might be unavailable by theoretical analysis. This is because design-based research can 

address design opportunities and/or ill-defined problems in “real life settings” and allows the 

understanding of the problem/opportunity and the solutions develop side by side. This is a 

benefit, because many aspects of the problem/opportunity will not emerge unless some 

attempt is made at creating a solution (Obrenović, 2011). One of the main concern of RtD is 

thus to make inquiries into what might or should be: to make the right thing that improves the 

state of the world (Zimmerman & Forlizzi, 2014) 

 

Design-based research also has the benefit that it can “..employ in a greater amount the tacit, 

implicit intuitive knowledge and skills of both designers and users.” (Obrenović, 2011, p. 57) 
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It can also help to better understand the needs of users, as users might not always be able to 

describe what they want or need, unless they are presented with some suggested solutions. 

The goal of design-based research can also be to generate more goals, and ask better research 

questions (Obrenović, 2011).  

 

3.1.3 The Lab, the Field and the Showroom 

Zimmerman and Forlizzi (2014) describes three different traditions within RtD, The Lab, the 

Field and the Showroom. The lab tradition originated the Technical University in Delft, 

where researchers defined a new research space, named rich interaction. The idea that 

interaction should engage all the senses was central, and they opposed the contemporary 

trend, which in their opinion reduced interaction to pushing labeled buttons. Design-

researchers conducted workshops and developed slightly different versions of a prototype, 

which were then tested in a lab setting. This approach gave designers opportunities to test 

hypothesizes and generate innovations by brainstorming more freely, than the more user-

centered approaches, popular at the time (Zimmerman & Forlizzi, 2014).  

 

The field tradition has its roots in Scandinavian participatory design, which was a reaction 

against the way information technology was brought into workplace. The goal of 

participatory design was to strengthen democracy and protect workers. Design teams worked 

interdisciplinary, consisting of behavioral scientists, technologists and designers. In addition, 

the design teams included workers, selected by their peers, to contribute with domain 

expertise about the work practices. Usually the teams would work iteratively with rapid 

prototyping, gradually refining ideas, until a final concept emerged (Zimmerman & Forlizzi, 

2014). Researchers within the Field approach also contributed to develop a design 

methodology that adopted approaches from anthropology and sociology, which were merged 

with design practice. This was typically done by studying users and technology in real life 

settings, where they would provide users with functional prototypes to study the emergence 

of new practices. In the beginning, the research within the field tradition mostly focused on 

developing new methodologies, but over time, insights from making the artifacts, and the 

artifacts themselves would also be valued as research contributions (Zimmerman & Forlizzi, 

2014).  
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Within the Showroom tradition, Critical Design was the most influential program, that 

originated from the Royal College of Art (RCA) in London, with designer-researchers such 

as Anthony Dunne and Fiona Raby (Koskinen et al., 2011). Another influential figure within 

this tradition is Bill Gaver, which has participated in projects such as the prayer companion, 

described by Zimmerman & Forlizzi (2014) and the Presence Project, which also developed 

the design method called “cultural probes” (Koskinen et al., 2011). Within this tradition, 

researchers typically take a stance against the dominant ideologies of society and aim to 

shake up the routines of everyday-life. They make artifacts to make people think about and/or 

reconsider some aspect of the world. To achieve this, the tradition borrows from art and use 

strategies like “enstrangement” to disturb and create a distance to what we take for granted. 

This can be done by for example placing inconvenient nooks into a chair (Koskinen et al., 

2011). In some projects, the showroom tradition might resemble field, as prototypes can be 

deployed with users for long periods of time. But while the field typically aims at generating 

detailed data for research, the returns from these field-studies are is used to create rich 

understanding of the prototypes (Koskinen et al., 2011).  

 

3.1.4 The Interaction Design Research Triangle 

The relationship between design practice and design research are also elaborated on and 

discussed by Fallman (2008). He presents the interaction design triangle (figure 8), where he 

also proposes a third area of interaction design research: Design Exploration. The tips of the 

triangle illustrate the different interfaces of interaction design research. Design Practice refer 

to the interface with industry, Design Studies points at the interface to academia and Design 

Exploration to the interface with society at large. They also represent distinct positions or 

perspectives that can be adopted by the interaction design researcher at any given point in the 

research process. This is because the difference between the different positions lies in 

tradition and perspective, not in the methods and techniques that is used.  
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Figure 8: The Interaction Design Research Triangle, Fallman (2008) 

 

Design practice 

In design practice the researcher joins an external design team as an equal participant in a 

project. In this way they will be exposed to the tacit knowledge, and all the nitty-gritty details 

of interaction design practice. As an engaged part of the team, the researcher can witness the 

process and activities from within and can thus potentially develop valuable knowledge that 

cannot emerge from an outsider´s perspective. The researcher enters the process with an 

explicit research question in mind or have the intention to develop one while working on the 

project. Even though the researcher takes part in the project as a team member, the goal of the 

research does not have to converge with the team effort. The goal of the research could for 

example be to understand how a method is used by designers in the industry. The researcher 

can also choose between a reflective and a proactive role inside the team. The reflective role 

encompasses taking part in the team and reflecting on the experience, while the proactive role 

means that the researchers are actively trying to influence the team in a certain way (Fallman, 

2008).   

 

Design Exploration 

Design exploration is similar to Design practice in that both seek to develop a product or 

service. The difference is that while design practice interface with industry, design 

exploration interfaces with society at large. This means that design exploration is not 
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concerned with making commercial products, but that the researchers are (more) free to set 

their own agenda, which often is societal issues and state of affairs. Work done in this area 

will typically create artifacts that criticize, question, provoke and even undermine some 

aspect of society. These artifacts can be understood as a statement in an ongoing societal 

discussion and the intention is often to make people think and question the world around 

them (Fallman, 2008). Another possibility in design exploration is to design outside of 

current paradigms of like style, use and economical boundaries. This is a space where the 

designers can ask the question: what if? The artifacts produced by this research tries to 

exemplify what is possible, what would be desirable or ideal. They can also explore the use 

of theory and alternative foundations (Fallman, 2008).  

 

In addition to societal issues and exploration outside current paradigms, design exploration 

also gives design researchers the opportunity to bring aesthetics to the foreground in research. 

This will include obvious aspects of aesthetics like beautiful, harmonic and fitting, but also 

less obvious aspects like representation, sense perception, experience, conformance and 

infringement to tradition and culture, materiality and genre. This way the design researcher 

can address the whole interaction, not just the look and feel, but also  “how something works, 

how elegantly something is done, how interaction flows and how well the content fit in” 

(Fallman, 2008, p. 8). Design exploration provides researches with an opportunity to work 

with wholes, to explore and exemplify the complete dynamic gestalt. 

 

Design studies 

Design studies is the area of interaction design research that are most similar to a traditional 

academic discipline. The goal of this area is to build an intellectual tradition and an 

accumulated body of knowledge. This means more focus on analytical work, and an aim to 

contribute to academic areas like design theory, design history and design philosophy. This is 

the area which is most influenced by other disciplines and is done by systematic inquiry into 

the work of designers and about the designed products. Work done in this area typically seek 

to describe and understand rather than to create and change and it aims to understand the 

general not the particular (Fallman, 2008).  

 

Interaction design does not have an agreed upon definition. What they share is that it seeks to 

create digital artifacts, products, services and spaces with particular attention paid to the 
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quality of the user experience (Fallman, 2008). The ability of interaction design researchers 

to shift between the three different areas and handle the tension between them is what makes 

interaction design research distinct as a research discipline. The interaction design triangle 

can thus be used as a way to distinguish interaction design research from other similar 

research areas like HCI, CSCW, informatic, computer science and anthropology (Fallman, 

2008). 

 

Trajectories, Loops and dimensions 

Trajectories and loops are concepts that are used to describe intentional or unintentional 

movements or drifting within the Interaction Design Triangle. The movements are 

understood as a change of perspective, not a change of practice, within an activity. A 

trajectory notates a movement from one perspective to the another and a loop describes a 

circular movement between areas without beginning and end (Fallman, 2008).  

 

While trajectories and loops annotate movements within the model, dimensions can be seen 

as a conceptual subset of the whole model, that can be set up as bipolar extremities to 

illustrate tensions between the different areas in the model, for example between the 

commercial interests that guides design practice and the ideal vision that guides design 

exploration. Another example of tension that can be found between the three areas of the 

model, are the tension between the different bodies that act as guarantor, that validates and 

evaluate the quality of the work done: Client (Design Practice)-Peers (Design studies)-Critics 

(Design Exploration). Charging the model with contrasting dimensions enables researchers to 

introduce and discuss design theory in a practical, situated, contextualized and meaningful 

way (Fallman, 2008). 

 

3.1.5 The process of RtD 

The RtD process is described by (Zimmerman & Forlizzi, 2014) in five steps: Select, Design, 

Evaluate, Reflect and Repeat. In the select stage, researchers have to establish an initial 

framing: find a problem or a design opportunity that they want to investigate, a societal issue 

or insight and/or a theoretical framing for interaction. They also need a context for their 

design, a target population and some new materials to play with. The process of selecting a 

problem is usually done as an iterative process where the team tries out many different things 

until they find something that they can agree upon. They should also consider which of the 
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RtD practices: Lab, Field or Showroom they want to follow in the project, or if they should 

mix some of them. This phase will also include a literature review of related work. The first 

stage of the process should result in an initial understanding of the status quo that can evolve 

further through the design process (Zimmerman & Forlizzi, 2014).  

 

The second stage, Design, involves creating the artifact through an iterative process, where 

the design is gradually refined into a finished product. This stage also involves evaluating and 

questioning the initial framing, that were established in the first phase of the project. 

Researchers should document their design moves, and how the initial framing evolves 

throughout the design process. In the third stage: Evaluation the researchers evaluate their 

design according to the selected RtD practice chosen. In the fourth stage, the researchers 

should reflect on what they have learned throughout the process and plan how the work 

conducted will be disseminated. The last stage, Repeat, emphasize the benefit of investigating 

the same situation several times, as the most interesting results from RtD are found to emerge 

from insights developed across several studies (Zimmerman & Forlizzi, 2014).  

 

3.1.6 The nature of the research contribution 

The designed artifact itself is seen by Gaver (2012) to be the most significant contribution by 

RtD. Design examples should be valued in themselves and cannot be replaced by theory. RtD 

gives researchers an opportunity to explore, speculate, particularize and diversify through the 

making of conceptually rich artifacts. These artifacts should count as an important part of the 

research contribution, because they can document and reveal countless traces of design 

decisions with accuracy and detail, in a way that would be impossible to accomplish in 

writing. Theory should instead annotate design and point to important aspects of the artifacts. 

Design exemplars are not to serve as mere illustration of theory, but should be mutually 

dependent to mediate knowledge (Gaver, 2012).  

 

As design is a reflective practice it can engage in a process of making and criticizing artifacts 

as a way of reframing and reinterpreting a problematic situation. This can for example result 

in new design methods that improve designer´s abilities to handle challenges or novel 

perspectives that provides the design community with an enhanced understanding of a 

problematic situation. It can also lead to insights and implications as to how theories can be 
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imbued in a thing, as well as actual artifacts that serve to stimulate and sharpen the 

community and expands the space for design action (Zimmerman & Forlizzi, 2014).  

 

Obrenović (2011) on the other hand argues that to count as a research contribution, design 

research should also address theoretical questions and issues. He divides the lessons we can 

draw from design research into three categories: design procedures, problem analysis and 

design solutions. Knowledges and insights from these categories might be generalized into 

the corresponding categories: design methodology, domain theory and design frameworks. 

Design methodology describes guidelines for the design process, domain theory a description 

of the problem analysis and a design framework is a set of guidelines for a particular class of 

design. The theories and frameworks that design-research develops, is of intermediate 

theoretical scope, and thus lies between narrow explanation and a broad generic 

account(Obrenović, 2011). 

 

3.1.7 Evaluating the research contribution 

To make interaction design research relevant to the HCI community (Zimmerman, Forlizzi, 

& Evenson, 2007) suggests that research contributions should be evaluated using the four 

criteria: Process, invention, relevance and extensibility. This means that designers should 

provide readers with an overview of the process that document rigor in methods and rationale 

for selection. They should also show how their contribution are inventive: how they integrate 

various subject matters to address a specific situation in a novel way or demonstrate how 

their contribution advances the current state of the art within the research community. This 

should be done through an extensive literature review, that situates the work and makes it 

clear how it contributes to a new area. Relevance means that researchers should articulate 

how their contribution leads to improvement and why this state should be preferred over the 

current. The research contribution should also be evaluated against the criteria of 

extensibility, which means that the work is described and documented in such a way that 

others can build upon the work that is done. 

 

3.2 The application of RtD in this thesis 
The application of RtD places me in an interpretive research tradition. Design research 

programs aims at being in dialogue with society, and this is what makes Design research 
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socially robust. In this tradition, facts and knowledge are understood as temporary constructs, 

and are not seen as the main contribution of research, instead raising debate within a public 

discourse is considered to be more important. Research done within this field interprets 

society and is not expected to function as a legislator (Koskinen et al., 2011).  

 

As described by  (Koskinen et al., 2011) the construction of the artifact will be the key means 

to construct new knowledge in this thesis. Some of the knowledge produced will reside 

within the artifact, but I also want to use this approach as a way to investigate how I 

developed an initial understanding of the design opportunity and how this understanding 

influenced my design decisions. According to Fallman (2008) interaction design research has 

the advantage that it can follow the design process from an insider´s perspective, producing 

knowledge that is unavailable by other means. In the design process of my thesis, I am the 

only one on the design team, and I will thus need to describe a design process that partly 

takes place within myself. As a result of this, I have been inspired by autoethnographic 

writing, which is a writing style “in which the central narrative threads are the selves of 

researchers and/or researched” (Crang & Cook, 2007, p. 167). This writing style allows my 

voice, thoughts and reflections to be more present and visible in the text, and thus make me 

able to document my reflective “conversation” with materials in a way that readers can 

follow my steps of seeing, moving and seeing. 

 

Even though Design based research “puts trust in designer´s skills, ingenuity and ability to 

correctly observe and generalize issues observed in a design process, this trust should not be 

blind.” (Obrenović, 2011, p. 59) The thorough explication of my design process can thus be 

seen as a mean to generate knowledge, but also as a way to make the reasoning behind the 

claims that I make transparent, enabling both critical reflection and discussion.  

  

The aim of this thesis is somewhat open. It does not state what type of interactive experience 

will be explored or what sustainability issue will be addressed. Having a too general aim can 

in some cases be a disadvantage, but in my case, I did not want to be too specific in the 

beginning of the process, because it might have compromised one of the strengths of design-

based research, which is that it allows the understanding of the design opportunity and the 

designed solution to evolve side by side. By making an artifact and testing it at Citykids, 

several lessons might be learned, that can be difficult to predict or ask for in advance. This 

means that even though my design process will have an open starting point, given by the aim 
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of this thesis, the possibilities of what might be learned through it, will narrow down as the 

design process proceede and specific artifacts emerge.  

 

RtD as a methodology can also be beneficial when working with my target group, children 

(4-6), because it can be difficult for them to express in word what they want or need. This 

goes for many users, but is especially relevant for young children, since they are still learning 

how to use language as a mean to express themselves. Observing children and parents as they 

interact with prototypes, can thus be seen as a suitable way to learn about what might work 

and what might not work to support their engagement in sustainability issues.  

 

When considering which of the RtD-approaches to use for the evaluation of the artifact, the 

lab, the field and the showroom, I found that it was somewhat difficult to choose. I did not 

consider lab, because this approach would not have allowed me to take advantage of the 

opportunity I had to test the prototype in the field. I might have focused on a showroom 

approach, because I want the people that interact with the prototype to reflect and reconsider 

some aspect of the world, and in some ways, I do take a stance against the dominant 

ideologies in society. In the end I though, I think that the work in this thesis is more in line 

with a field approach, since the goal of my thesis is to learn more about what is beneficial and 

suitable for the users in a specific design context, through introducing a new artefact in the 

field. In addition, the values and practices of user-centered and participatory design has been 

underpinning my education from the start, by choosing the field approach for my thesis, I can 

build upon the mindset I have already acquired. The making of the prototype for the Eco-A 

study (Culén et al., 2016) was for example done following a user centered design process, as 

we had a close collaboration with the Eco Agents and the Children´s Climate Panel, where 

they served as informants in the beginning, evaluators and workshop participants in the 

middle and evaluators again in the end.  

 

Even though a user-centered approach is a part of my values and mindset, I did not engage 

directly with users in the initial part of my thesis. The reason is that my work experience at 

Citykids gives me an insider´s understanding of the design context and its visitors (the users). 

If I did not have this background, the work done in my thesis would be different, as I would 

have chosen to spend more time to gain an understanding of the users and the use-context, by 

methods like interview and observation. In this case though, my background knowledge 
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allowed me to look into other sources to gain knowledge about the users and their world, in 

addition to inspiration that could help me to shape the design. 

 

The work in my thesis lean mostly towards Design Exploration as described by Fallman 

(2008) because I want to make an artifact guided by “my” ideals, not commercial success. 

The ideal is to make something that is of value both to visitors and to society. A more 

specific description of my ideal and how I used the select phase of the design process to 

develop this, will be elaborated upon in later chapters. Design Exploration seems similar to 

the showroom tradition, as work in this area often produces artifacts to criticize, question 

provoke and even undermine some aspect of society, but it can also be a space where 

researchers can try to exemplify what is possible, desirable or ideal, which is more in line 

with what I want to do in my thesis. Although my focus is mainly Design Exploration, I will 

also have to consider aspects related to Design Practice and Design Studies. The thing I make 

must be able to capture the interest of children and parents, both in order to “work” and to be 

in line with my ideal, and the work done must also produce some insights that allows me to 

contribute to Design Studies.  
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4 Related work 
In RtD, the review of related literature is done in the first part of the design process, as a part 

of developing an initial framing of the design problem/opportunity (Zimmerman & Forlizzi, 

2014). In addition to searching for studies that included the making of artifacts for children 

related to sustainability issues, I also looked for design strategies within the field of 

Sustainable Human Computer Interaction (SHCI), a subfield within the Human Computer 

Interaction (HCI) community. In this chapter, I start by introducing the field of SHCI, by 

touching upon some discussions and challenges in the field, before looking into the concept 

of public pedagogies which is the design strategy explored in this study. Afterwards, I present 

a selection of studies that involves making technology that presents sustainability issues to 

children and in the end, I relate the presented work to this study. 

 

4.1 Sustainable Human Computer Interaction 
The field of SHCI developed around 2007, where Mankoff et al. (2007) among others called 

for a new focus on sustainability in HCI. They stated that sustainability should not be an 

afterthought but considered throughout the entire lifecycle a product. In their view: 

“Sustainability is a multi-faceted concept that includes many issues such as those relating to 

energy footprint, reduction, reuse, and recycling”  (Mankoff et al., 2007, p 2122). They 

differentiated between two orientations towards sustainability: sustainability in design, and 

sustainability through design. Sustainability in design is concerned with what designers can 

do when giving shape to the design as a material product. For instance, designing for reduced 

energy use, device re-use and reducing waste. Sustainability through design, on the other 

hand, is about utilizing the position of technology in our everyday life. This means designing 

technology that supports sustainable lifestyles and/or decision making on an individual, 

group or societal level (Mankoff et al., 2007).  

 

Since the beginning, the question of what sustainability is and how designers can contribute 

has been explored and discussed among practitioners. In 2010, Disalvo and Brynjarsdóttir 

(2010) provided the community with an overview of the emerging field based on empirical 

investigation of published work. They described genres, axis of difference and emerging 

issues. The aim was to inform a community discussion on how to move the field forward and 

to provide practitioners with a reflective lens.  
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Genres 

DiSalvo et al., (2010) identified five distinct areas of research within the boundaries they set 

for the field of sustainable HCI. These areas contained studies similar enough to be clustered 

together as genres.  

 

Persuasive technology is a genre that tries to convince users to behave in a more sustainable 

way. The sustainable behaviour is determined by the designer, and the user might be more or 

less consciously aware of the persuasion. This direction has received some critique because it 

suggests that designers can easily know what sustainable behaviour is, when in reality, 

judging actions to be sustainable or not can be more complex. Work in this area has also 

received critique because the persuasion can sometimes come close to coercion. Ambient 

awareness was the second genre presented and it has two main directions. One direction 

concentrated on making consumption visible by ambient displays and thus make users aware 

of their consumption pattern. The other direction makes users sustainable behaviour visible in 

an aesthetically pleasing way. Ambient awareness is closely linked to persuasion, as the 

ambient presentation of information is thought to persuade users into adopting more 

sustainable behaviours (DiSalvo et al., 2010).  

 

Sustainable interaction design (SID) as a genre were found to be more philosophically and 

critically oriented than the former two, which sees sustainability as another problem domain 

where known approaches can be applied. Studies within SID often argue for a need to rethink 

the role and outcomes of design, as they see design as embedded into and contributing to 

unsustainable social structures (DiSalvo et al., 2010). Work within the genre formative user 

studies investigates users own thoughts and approaches to sustainability as a basis for future 

design. This genre often describes users/individuals (mostly framed as consumers) as 

embedded in a social and cultural system that constrain their possibility of behaving 

sustainable (DiSalvo et al., 2010). The last genre: pervasive and participatory sensing within 

HCI focus on how end users (not engineers, computer scientist or designers) can collect data 

from sensing platforms. Something that potentially makes the dataset richer, more accurate 

and democratic (DiSalvo et al., 2010).  
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Axis of difference 

In their initial review, they found that there was a “remarkable heterogeneity of methods, 

orientations and approaches in the work that contributed to the field of sustainable HCI” 

(DiSalvo et al., 2010, p. 1975).  This caused considerable divergence, even within the work 

clustered together as genres. DiSalvo et al. (2010) thus points to seven axes of difference 

within the analysed body of work: Sustainability as research focus vs. application area, 

individual consumers vs. other user groups or scales, users as the problem vs. solving users´ 

problems, improving vs. fundamentally changing lifestyles, technology as an adequate vs. 

inadequate solution, HCI as usual vs. HCI must be rethought, political differences are 

relevant vs. irrelevant. Many of the differences were not explicitly stated in the studies, and 

thus fostering debate between these axes of difference was one of the key topics for further 

work that emerged from their analysis. (DiSalvo et al., 2010).  

 

Silberman et al. (2014) summarize their experience from seven years of working within the 

field of SHCI into six points. First, they state that the lack of clear sustainability aims and 

metrics, makes it problematic to assess and measure how and if the field contributes to 

sustainability. The second point is that the scales and scopes usually addressed by traditional 

HCI design, evaluation and fieldwork methods are insufficient. The process that gives rise to 

sustainability issues are larger in time, space, organizational scale oncological diversity and 

complexity. Another issue is that much of the work that are related to sustainability issues is 

done outside HCI. Furthermore, much research and practice, both within HCI and outside, 

could be relevant for work within Sustainable HCI, even though the studies do not explicitly 

address sustainability as an issue. In addition, there exists a tension within the field between 

the inherent focus on technological novelty and sustainability goals. The last issue they 

mention is that sustainable HCI- research have not had much impact outside HCI yet. 

 

In response to these issues, they call for research that considers longer time frames. 

Researchers should also address the full diversity of sustainability issues and move away 

from simple models to deal with the multi-scalar complexity of sustainability problems. They 

also suggest that researchers should support and draw from relevant work outside the field of 

HCI, and that researcher should do research that informs the building of systems that people 

use in their everyday practices, as well as building and supporting such systems (Silberman et 

al., 2014).  
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4.1.1 The question of minor or radical change 

The heterogeneity identified seems to be persistent in the field of SHCI, as several 

approaches and opinions as to what sustainability is and what role the research community 

should play in addressing it, exists side by side.  In spite of this, two main directions are 

identified by Knowles, Bates and Haakonsson (2018). One of the direction they point at 

argues that minor changes in current lifestyles will suffice to produce the needed change in 

society, while the other calls for radical change (Knowles et al., 2018). Knowles et al. (2018) 

also argue that Sustainable HCI should use the climate crisis as an umbrella to unite the work 

done in this field. 

 

The writings of Naomi Klein (Klein, 2015) is put forward by Knowles et al. (2018) as a 

possible common ground that could unify researchers that promotes the idea that significant 

change is needed. Klein draws connections between the issue of climate change and 

capitalism and argues that addressing the issue of climate change will require a rethinking of 

contemporary capitalism as we know it. According to her, our democracies must be 

reinvigorated to ignite a mass movement of ordinary people that declare a crisis. The ideas of 

the collective, the commons, the civil and the civic must be rebuilt, because they have been 

attacked and neglected for decades. The industrial sector must prepare itself to endure though 

regulations and higher taxes (Klein, refered to in Knowles et al., 2018). The reason that 

Sustainable HCI-researchers should choose Klein as an authoritative voice on sustainability, 

is because much of the work within the field is already in line with her writings. Knowles et 

al. (2018) presents several takeaways/design implications derived from the writings of Klein, 

along with an associated range of SHCI-work that comply with the implications.  

 

4.1.2 Public pedagogies for civic engagement in sustainability issues 

Reimagining (digital) civics are the name of a cluster of current work within Sustainable HCI 

that are aligned with the two following design implications drawn from Klein (2015): helping 

to build and support a mass movement and fostering value-based debate (Knowles et al., 

2018). The first implication suggests to design for activism, but also to consider how 

technology can play a role in invigorating and engaging people in effective democracies 

(Knowles et al., 2018). The second implication, fostering value-based debate, suggests 

creating dialogue through challenging the values that underpin the industry and develop 
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platforms to support “real debate”. One of the studies within the cluster of fostering value-

based debate is the work of Nathan & Meyers (2016), where they seek to understand how 

critical engagement in civic issues can be facilitated through virtual worlds and games. They 

want to expand the discussion in SHCI, by moving the focus away from persuasion and 

nudging, and instead explore how “information tools can influence public understanding of 

sustainability issues through education” (Nathan & Meyers, 2016, p 54).  

 

They argue for the need for lifelong and life-wide learning, which means that people should 

be exposed to learning throughout their entire lifespan and across multiple learning contexts. 

As they consider sustainability to be a concept that must be continuously defined and 

redefined, they also argue for the need to bring people of different ages and social groups 

together, to identify the challenges related to sustainability issues and find possible ways 

forward (Meyers & Nathan, 2016). Designers should thus focus on how to design experiences 

that facilitate richer discourses, both multi-generational and multi-cultural (Nathan & 

Meyers, 2016). This could be done through public pedagogies, which is informal learning 

resources, information tools and other media that teach outside formal institutions. Examples 

of public pedagogies are feature films, television documentaries, library collections, museum 

exhibits and websites (Tomlinson in Nathan & Meyers, 2016). These resources are less 

constrained by the rigidity of school curriculum and have the potential to facilitate learning in 

ways that formal education cannot. On the other hand, they argue that these resources should 

be viewed with a critical eye, or else they might convey a too simplistic and/or rigid version 

of sustainability issues (Meyers & Nathan, 2016).  

 

They promote the perspective of social constructionism: even though technology can be 

embedded with environmental values by designers, user communities must also identify these 

and construct their own meaning from the interaction (Meyers & Nathan, 2016). Virtual 

worlds and immersive game spaces are suggested as an relevant area for SHCI practitioners 

to explore, because it is regarded as having the potential to be transformative by scholars in 

education, literacy and media studies (Meyers & Nathan, 2016). Disruption and discomfort 

are suggested as possible strategies to trigger a debate within public learning contexts 

(Meyers & Nathan, 2016) 
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4.2 Design for children with sustainability as a topic 
Searching Scopus and Google Scholar I found fifteen studies that are related to interaction 

design, children and sustainability. Nine of them includes the making and testing of a 

prototype. All of the prototypes were aimed at children older than six years, and the design 

contexts were at school, at a museum and at home. I will now present six studies and position 

my study in relation to them. 

 

Through a value centred design process, that aimed at including children´s values in the 

prototype, Barreto et al. (2013) created PlayGreen, an interactive screen-based prototype. The 

aim of the prototype is to teach children about the value of resource management. This is 

done by allowing children to make “new toys” from putting together drawn images of 

household materials on the screen. They argue that such applications should be developed 

based on children´s cognitive development and learning skills, and they base their own 

design on the concrete operational stage (7-11 years), taken from Piaget’s cognitive 

development theory (Piaget cited in Barreto et al., 2013). They tested their prototype on 

children (8-9 years) through a Wizard of Oz method and found that users were able to: 

”..manipulate it easily as it was adequate to their cognitive skills.” (Barreto et al., 2013, p.1). 

They also found signs of moral debate between children and that they enjoyed the play. 

 

(Antle, Wise, & Nielsen, 2011)(Antle et al., 2011)Antle, Wiese and Nielsen (2011) created 

Towards Utopia, a learning environment with a tangible interface for children 7-10 years old. 

The idea was to give children an opportunity to learn about sustainable development and land 

use planning in their community. The main aim of this study was to research and build 

understanding about how tangible interaction interfaces can be built to support, augment or 

constrain learning. Towards Utopia consisted of two workstations; the interactive map station 

and the information station. In the Interactive map station, the children could assign a specific 

land use to an area by using different physical stamps onto an interactive map of a nearby 

river bank. If they wanted to learn more about a particular land use, they could place the 

“land use stamp” on the information station and gain information through animations, 

images, text and sounds. An animated engineer presents information about land use, and 

Lucky Ducky talks about nature, natural resources and conservation. After learning about the 

land use, the child can return to the map and stamp the land use onto the map as they see fit. 

When the child is finished with planning their community they can use the stamp called the 
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impact tool, which calculates the environmental impact. The result is then displayed as an 

estimate of how much flooding the community would experience over time. After doing pre- 

and post-test, the researchers found that exposure to the prototype resulted in a significant 

short-term learning gain (Antle et al., 2011). 

 

Zhang, Shrubsole and Janse (2010) developed a digital board game that aims to teach 

children from 8-11 years about “... the use of energy sources and their environmental impact 

and consequences for sustainability.” (Zhang et al., 2010, p. 166). A TagTiles console is the 

basic component of the design. This is a tangible sensor board that can be used to develop 

learning environments for children. The board can sense objects placed upon it through 

RFID-tags and has built-in LED-lights and audio feedback. The game they developed is a 

racing game for two players that can be played in a classroom environment without direct 

supervision. The players´ race on an ‘ice path’ to reach the final destination first, and must 

use different types of energy (fossil, renewable and kinetic) represented by energy blocks. 

Kinetic energy can be produced when the child gets a kinetic energy block and jumps up and 

down wearing an accelerometer-based sensor. The players have a fixed amount of fossil 

energy at the start, but not enough to reach the finishing line. They must also use the 

renewable energy sources. Whenever they use the fossil energy, the atmosphere will get 

black and the earth will get red to illustrate the connection between fossil fuel and the 

environment. In addition, one cell on each of the players racing paths melts as a result of 

using fossil fuel. To repair the melted cells, and continue forward to the goal, the children can 

answer interactive quiz-cards that the board senses through RFID. If the answer is correct, 

one cell is repaired, but if the answer is wrong, one cell on both players paths will melt.  

 

The focus of the evaluation of this prototype was learning and playful interaction. The pre-

and post-test found a significant learning gain from playing the game. By analysing videos of 

children playing, they found active and engaging behaviour as a result of the different design 

components. 

 

Banerjee, Horn and Davis (2016) present a board game that is called Invasion of the Energy 

Monsters. They state that even though most household energy management activities target 

adults, children and adolescents could also have meaningful roles to play when it comes to 

changing family habits towards more sustainable practices. The board game tries to scaffold 

interactions among family members and provide a fun setting for informal discussions about 
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electricity consumption and waste. The game consists of a board that represents different 

rooms in the home of the family, and two teams compete in against each other. The energy 

monsters try to invade the house and waste energy. The game contains traditional elements 

like the game-board, small figures and quiz cards. In the second version, they also include an 

iPad app that is connected to a wireless socket that enables the measurement and input of 

“real energy” in the game. The testing sessions found that the board game was able to trigger 

reflection among the family members about their energy use and the footprint (Banerjee et 

al., 2016).  

 

Making and testing board games were also a part of the study done by Culén, Pandey, 

Srivastava and Coughlin (2015). They wanted to explore if/in what way gaming could 

motivate youths to participate in environmentally-oriented participatory art or other 

cooperative urban projects. In the study, four board games were made and evaluated by 

children. The first board game was an interactive game that focused on the environmental 

impact and energy use of the buildings in a city. Tangible objects that represented different 

buildings, like factories, windmills, family homes etc. could be placed at the table top, and 

the children would get feedback about the use of energy and the buildings environmental 

impact. Although the prototype worked well from a usability-perspective, it had some 

limitations as a research tool to gain an understanding of the impact of gaming on the youth´s 

motivation to engage in real life practices. The research team thus kept the theme of urban 

living and made three new paper-based prototypes based on three different game types 

(cooperative, competitive and explorative). These were also tested with children(Culén et al., 

2015).  

 

They found that open-ended, decision-based gaming with tangible artefacts placed in social 

physical settings could most likely serve well as a starting point to engage youths. One of the 

reasons was that social embeddedness was highly valued. Activities that facilitate debate and 

discussion in a social setting might lead to further engagement in real life, even though they 

found that the step from engaging in the game to engaging in real life seemed large. In the 

end, the researchers concluded that passion for the cause, and not the game, was the most 

important factor for the youths to engage in real life practice (Culén et al., 2015).  

 

In another study by Culén et al. (2016) children´s relation to environmental problems were 

investigated using RtD approach. They were interested in why and how some children are 
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engaged in environmental issues and how this activism might spread more widely. They were 

also interested in the role of technology, beyond the internet, in catalysing and researching 

this motivation(Culén et al., 2016). They wanted to design for children that were not already 

engaged in environmental issues and decided to present information in a fun and experiential 

way, as a way to inspire personal and emotional engagement. The prototype consisted of 

three components, that were placed in a separate room at the first Citykids event. One of the 

components gave children the opportunity to learn something about environmental issues 

through three short animated information movies. The movies started when the children put a 

globe in one of the three glass jars (figure 9). 

 

 
Figure 9: Tangible Interface to start the information videos 

 
The second component was a series of questions for reflection, where the children could 

answer using the buttons Yes, No and I do not know (figure 10). When they pressed a button, 

a leaf would appear on the tree in the selected colour (figure 11). 
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Figure 10: Quiz Interface 

 

 
Figure 11: Quiz-screen 
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The last component of the design was a mock-up prototype (figure 12) that “allowed” 

children to record a message with their opinion in a bottle to be sent to “the people in 

charge”. They could also choose to draw and/or write messages to put in the bottle.  

 

 
Figure 12: Bottles to send messages with opinions 
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After they recorded or drew a message, they could return the bottle in the Reverse vending 

machine (figure 13). Although the components could be used in any order, the ideal would be 

to watch the movies first, then answer questions before stating their own opinion about the 

issues. 

 

 
Figure 13: "Reverse Vending Machine" and Bottles for sending messages 

 

To gain insight into what matters when it comes to engaging children at events such as 

Citykids, the researchers observed the actions and reactions of the children and parents that 

engaged with the prototype. During the observation they found that most visitors used the 

different components in the way they intended, and that the visitors reflected on their own 

practice by talking together. Many also wrote, drew and recorded their opinions. In addition, 

there was a young activist present that encouraged and reinforced engagement, through 

asking the visitors questions and explain things more in depth. The prototype also was found 

to have some limitations, as it the interaction were not particularly innovative, and it only 

contained information about three topics.  
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4.3 How my thesis relates to the work presented 
None of the genres presented by DiSalvo et al. (2010) were found to be appropriate for this 

design context. Instead I chose to draw inspiration from the work of Knowles et al. (2018) 

and the study of Meyers and Nathan (2016). Knowles et al. (2018) argues that SHCI should 

use the climate crisis as an umbrella to unite the work done in this field. Even though I agree 

with their statement, I also think that other sustainability topics might be addressed when 

appropriate, because the UNs sees climate action and working with other SDGs as two sides 

of the same coin. Climate action can drive sustainable development and SDGs address core 

drivers of climate change. In this study I have chosen to work with plastic pollution in the 

ocean, which is a part of the SDG 14: life below water. This choice was made during the 

select stage of the design process and is described in chapter 5.6. According to the UN 

solving the plastic pollution crisis requires that all levels of society, both national and 

international, are brought together to contribute to a collective effort, and I thus situate the 

contributions of my study, within a larger effort that aims to solve the crisis of plastic 

pollution and preserve the ocean, which is an essential global resource and a key feature of a 

sustainable future. 

 

Although I support the call for radical change as presented by Knowles et al. (2018), this is 

not explicitly addressed in this study, since I also had to take into consideration what would 

be appropriate for children and parents in the context of the Citykids event. Meyers and 

Nathan (2016) argue for the need to keep learning throughout our lives and across different 

learning contexts and suggests exploring how information tools can influence public 

understanding of sustainability issues through informal education. They promote virtual 

worlds and games as areas for interaction designers to look into. As Citykids is an informal 

learning context, it is well suited as a place to explore the public pedagogy concept and it can 

also potentially be a place to bring people of different age groups together to discuss 

sustainability issues and solutions. Meyers and Nathan (2016) suggest disruption and 

discomfort as strategies to make people think and discuss. Since the children of my target are 

very young (4-6), and the event is supposed to be an enjoyable experience, I will try to find 

other strategies to engage and foster debate between children and parents.  

 

Through the literature review I found that previous studies have exposed children to a range 

of topics related to sustainability: the environmental impact of local land use, energy use at 
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home, the environmental impact of fossil energy vs. renewable energy, the environmental 

impact and energy use of buildings in the local city, resource management and recycling, 

plastic pollution, the climate impact of meat consumption and protecting the rainforest. The 

topics have been introduced through a variety of technologies, both digital and non-digital. 

Two studies have explored board-games with tangible interfaces, two studies explored 

traditional board games and one also made a combination of traditional board game with an 

iPad application. In addition, two studies were done in a museum-context with tangible 

interfaces and one study involved an ordinary screen-based prototype. This study aims at 

exploring other types of digital technology and choose a different sustainability topic.  

 

Although all the studies presented content related to sustainability to children, not everyone 

had sustainability as their primary research focus. Barreto et al. (2013) aimed at including 

children´s values in the technology as well as providing them with an opportunity for moral 

development. Zhang et al. (2010) focused on learning through playful interaction and Antle et 

al. (2011) wanted to investigate how to design tangible interfaces for learning. Banerjee et al. 

(2016) provided families with opportunity for intergenerational informal learning and 

discussion, while Culén et al. (2015) and Culén et al. (2016) investigated how to provide 

children and youths with experiences that could motivate them to engage further in the issues.  

 

My thesis is similar to the previous study that I participated in, which was  Culén et al. 

(2016). My study is also similar to the one by Banerjee et al. (2016), as it also aims at 

providing opportunities for intergenerational informal learning and discussion about 

sustainability issues, but is different in that it targets younger children in a museum context, 

not at home.  
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5 The RtD Process part one: Select 
According to Zimmerman and Forlizzi (2014) the first part of the design process, select, 

should result in an initial framing of the problem/design opportunity, that can evolve through 

the design process. Designers must also choose a societal issue or insight and/or a theory of 

interaction, as well as a context for the design with a target population. In my case the focus 

on sustainability and Citykids as the design context were already in place. Due to my focus 

on sustainability and the nature of the design context, I chose to frame my project as a design 

opportunity, and not as addressing it as a design problem, since sustainability issues 

(obviously) are too large to solve within such a context. Thus, Citykids is seen as a space 

with a potential contribute to sustainable development in society, as well as giving children 

and parents a valuable experience, through providing them with an opportunity to learn and 

engage. 

 

In this chapter I present how I developed an understanding of the status quo and its 

possibilities. I did have some thoughts and ideas in advance due to my previous experience. 

Some of these initial ideas and understandings were discarded along the way, while some 

stayed with me throughout the process. For example, I thought that I would continue to work 

with tangible interaction, as we had some positive experiences with this from the previous 

project (Culén et al., 2016), but this time, the design process led me to explore another 

direction. One challenge that stayed with me throughout the project on the other hand, was 

one we identified in our previous work. This was: how to get children to slow down in a 

playful and active environment like Citykids, so that they are able to think, reflect and discuss 

an issue? This question made me think about how and if we can design for calm or slow 

interaction to take place. 

 

The research for the initial framing required collecting and putting together relevant 

information from many different sources to deepen my understanding of the users, the design 

space and it´s possibilities. After collecting each piece of information, I reflected upon what 

this might imply for my project. In the end I tried to piece all the implications and 

possibilities I had found together, to create an understanding of the design opportunity that I 

could use as a basis to decide what I wanted to explore further in the design phase of the 

process. 
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5.1 Cultural forms 
One concept that I found early in this phase was Cultural forms as described by Horn (2014) 

in the article Beyond Video Games for social change. He was one of the researchers from the 

Invasion of the energy monster (Banerjee et al., 2016), and argues that cultural forms could 

potentially be fundamental building blocks in interaction design. He borrows the term 

cultural form from the work of Geoffrey Saxe. According to him “cultural forms are social 

constructions, conventions, and systems of representation that evolve in societies and cultures 

over relatively long periods of time” (Horn, 2014, p. 66). Horn discusses five properties of 

cultural forms that make them useful for interaction design:  

 

- “Cultural forms can be evoked in various ways by means of subtle (and not so subtle) 

cues.” (Horn, 2014, p. 66). 

- Cultural forms have patterns of social activity that can be recognized, even though 

they vary in their specific details. If social interaction is a prominent factor when it 

comes to the success of a design, using cultural forms can be a good idea. 

- In addition to patterns of social interaction, using cultural forms can also enable 

participants to bring other resources into the activity. This can for example be 

cognitive, physical, social, or emotional resources.  

- The continually changing and evolving nature of cultural forms in societies implicate 

for interaction design that “cultural forms can be remixed and repurposed to create 

novel experiences” (Horn, 2014, p. 67). 

- Interaction design today mainly strives to ground their design principles in universal 

and innate aspects of human experience, but Horn argues that we should also consider 

using cultural forms as a fundamental building block, even though they will be 

“interpreted and enacted differently by people depending on their background and the 

context.” (Horn, 2014, p. 67) If not we risk the limitation of the creative landscape 

and miss the valuable opportunity that these cultural resources can provide. 

 

5.1.1 My Reflections  

Creating new interactive experiences that capture children´s interests and enable them to 

understand how to use them intuitively is a challenge. In addition, when designing for 

children in an active and playful environment like Citykids, there is only a few seconds of 
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patience available to capture their interest, before they move on and find something more fun 

to do. Cultural forms might be a useful concept, because it can make it easier to structure the 

activity in such a way that children can recognize what to do, while at the same time seem 

new and interesting to them.  

 

5.2 Early Childhood Education for Sustainability 
From my work experience at Citykids I already had some first-hand knowledge of users and 

the use-context and I wanted to complement this knowledge with a conceptual understanding 

of children and their opportunities, and thus I searched for relevant framings from other 

research fields. According to Davis (2010) Early Education for Sustainability (ECEfS) is 

“The enactment of transformative, empowering and participative education around 

sustainability issues, topics and experience within early education contexts.” (Davis, 2010, p. 

28). She lists several suggestions on what such contexts can be: “child care centres, 

kindergartens, preschools, environmental education centres, zoos, botanical gardens and other 

community sites.”   

 

In her early writings, Davis divided early education for sustainability into three categories: 

Education in the environment is education that goes on in nature and enables children to 

connect with it and develop a sense of wonder. The second is education about the 

environment, which is learning about nature and the third is education for the environment. 

This is when children learn how to act for the environment and it is this transformative and 

activist dimension that separates ECEfS from other directions. The third dimension of ECEfS 

ensures that children get experiences that let them develop a sense of agency in relation to the 

sustainability issue and the idea is that they will take this agency with them from the 

kindergarten setting and create positive ripple effects at home and in the local community 

(Davis, 2010).  

 

Davis argues that children are already exposed and aware of many serious issues around 

them, and that ECEfS-settings can give them opportunities to make sense of these issues on 

their own terms. According to her, the idea is not to burden children with the responsibility of 

adults, but to give them a chance to learn, think and act in relation to sustainability issues, 

because in the end these issues will affect them and their future (Davis, 2010). ECEfS thus 

frames children as active agents capable of shaping their own world and aims to give children 
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opportunities to be problem seekers, problem solvers and takers of action. Davies argues that 

early learning communities should: “create cultures of sustainability that build or transform 

thinking practices and relationships around sustainability” (Davis, 2010, p. 28).  

 

This topic is also addressed in the study: To know, to decide, to act: the young child´s right to 

participate in action for the environment by Glynne Mackey (2012). Here the field of ECEfS 

is connected with the United Nations Convention on the Rights of the Child (UNCROC), and 

this is used as a basis to argue that children have a right to know about sustainability issues 

and a right to be included as a part of the solution. The researcher promote the idea of 

creating environments where children’s voices are included in community practices, so that 

they can experience and express their own capabilities and learn how solutions can be found 

through a collective effort (Mackey, 2012). Like Davis (2010) Mackey underscore that 

“young children should not be burdened with the world’s environmental problems” (Mackey, 

2012, p. 474), but advocate a sensitive and relevant approach that: “respects the children’s 

understanding and allows them to have a voice” (Mackey, 2012, p. 474). 

 

Davis (2010) suggests that this framework should underpin ECEfS practices and research:  

- A rights dimension: Children are already members of society and have civil and 

political rights that extend to the future. This rights also apply for those that are not 

yet born. She also suggests that the rights should encompass the right to life also for 

non-human species and environments. 

- A child competency dimension: ECEfS should recognize the capacities and 

capabilities of young children in shaping and creating their own world. It should 

recognize that children are already environmental stakeholders that will be affected by 

environmental decision making and thus have a right to knowledge and involvement. 

- A participatory and activist dimension: According to ECEfS education can contribute 

to social change in relation to sustainability. It can be transformative as this 

dimension promotes environmental conscious citizenship at an early age. The idea is 

that even preschool aged children can challenge unsustainable behaviours, if they are 

included and enabled to do so in a democratic educational context, that is focused on 

putting ideas into action.  
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Purposefully framed play 

Early Childhood Education (ECE) holds a belief that open ended play alone leads to 

knowledge, while Education for Sustainability (EfS) traditionally focuses on “the relationship 

between experience, knowledge and values, as a basis for becoming knowledgeable about the 

environment, and indeed the development of pro-environmental values and associated 

actions” (Cutter-Mackenzie & Edwards, 2013, p. 196). Open ended play is described as 

providing children with materials that suggests sustainability concepts that they can play with 

and explore them on their own. It is believed that this type of play will lead them to 

knowledge about the sustainability concept embedded in the artefacts. Research have shown 

that this might not be the case, and that children need engagement and support from 

kindergarten teachers in their learning process, to access the content knowledge that is 

embedded in the things they play with (Cutter-Mackenzie & Edwards, 2013).  

 

Cutter-Mackenzie and Edwards (2013) thus contests the idea that open-ended play alone is 

the best way for children to learn about sustainability concepts. Instead they suggest an 

iterative arrangement of different pedagogical play-types so that children can benefit from the 

different strengths of each type. Experiences and knowledge gained in one play activity can 

in this way feed into the next. They describe three types of pedagogical play: open-ended 

play, modelled play and purposefully framed play. Open-ended play is understood as 

described above, modelled play is a play-experience where the teacher introduces the 

materials by explaining and/or demonstrating how to use them, before the children can play 

with the materials themselves. Purposefully framed play is a play experience where teacher 

and children have opportunities to interact during play. (Cutter-Mackenzie & Edwards, 

2013). Their findings suggest that children benefit from iterating between these different 

play-types, as it gives them access to the content knowledge, which they can explore and 

connect across the different play-types (Cutter-Mackenzie & Edwards, 2013). 

 

5.2.1 My reflections  

Although Davis (2010) mainly talks about kindergartens and preschool settings which 

includes children from 1-8 years, her broad definition and the diverse list of contexts 

included, led me to think that informal setting like Oslo children museum also might benefit 

from insights gained in this field. Although ECEfS is a research field that mostly focus on 

formal education in the early years, it might still be possible to adopt insights from this field 
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into more informal learning settings, since ECEfS have an explicit focus on learning through 

play, a commitment that it shares with Children´s museums worldwide. This focus makes the 

formal educational setting more similar to informal learning contexts, and the research can 

thus be seen as more relevant. One example is that ECEfS suggests that a combination of 

different pedagogical play activities givers children opportunities to learn about sustainability 

concepts in a way that open-ended play experiences alone cannot. Although the three 

different play-concepts introduced by (Cutter-Mackenzie & Edwards, 2013) might not be 

directly transferred to my design context, it seems like a good idea to integrate an iterative 

pattern of different play types into one experience, so that children can connect knowledge 

across the different activities.  

 

In the selection phase of RtD, the researcher is concerned with understanding what is and 

framing problems and opportunities in a way that could lead to a preferred future. In my 

study I used what I read in the studies from ECEfS, to help me understand the status quo, and 

to create a vision of how things could improve: According to the field of ECEfS children´s 

rights to know about and participate in solution towards sustainable development are not 

respected to the extent that is preferable. In the future, it would be better if children´s voices 

were more included in community practices, so that they can experience and express their 

own capabilities and see how collective efforts can lead to solutions. In the future they will be 

given experiences that lets them develop a sense of agency: to learn, think and act for 

sustainable development, but this will not be done in a way that they are burdened with the 

problems of the world and the responsibility of adults. Children´s understandings and 

capabilities are respected, while at the same time they are allowed to have a voice.  

 

This vision of the future was used to expand and elaborate the public pedagogy strategy I 

adopted from Sustainable HCI. In addition to facilitate intergenerational discussion about 

sustainability issues and solutions, the experience could also give children and parents 

opportunities to learn and act for the environment in different ways as well. One way to 

combine these two strategies could for example be to give children and parents a way to 

share the conclusion of their discussions with others through digital technology. 
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5.3 Early childhood education in Norway 
To learn more about the children that visits Citykids and what they might know in advance, I 

did some online investigation into the formal and informal education of children in Norway. I 

also conducted two semi-structured interviews, one with a kindergarten assistant and one 

with a pedagogical leader.  

 

5.3.1 Formal education 

Through this investigation I learned that a new national curriculum was implemented by 

Norwegian kindergartens in 2017. This includes sustainable development as one of their core 

values, alongside democracy, diversity and mutual respect, equality, health and mastery of 

life. The curriculum states that children shall learn to take care of themselves, each other and 

nature. They should be given opportunities to experience the diversity of nature and learn to 

take care of their environment. Kindergartens in Norway are to promote values, attitudes and 

practices that contribute to a more sustainable society and give children an understanding that 

what is done today have consequences in the future. Kindergarten are to lay the foundation so 

that children are able to learn how to think critically, act ethically and show solidarity 

(Utdanningsdirektoratet, 2017, p. 10-11). The curriculum also includes the subject: nature, 

environment and technology. The preschool teachers should plan for a diversity of 

experiences in nature and use it as a space to play, wonder explore and learn. They should 

give the children time and space to ask questions reflect and make their own explanations. 

Teachers should make children aware of natural phenomena and reflect together with them 

about connections and relations in nature (Utdanningsdirektoratet, 2017, p. 53).  

 

5.3.2 How to teach children about sustainability issues? 

After learning that kindergartens in Norway are to teach children about sustainability issues, I 

was interested in learning about how this is done. I found some articles in a journal called 

Vetuva, which is published every year by the Directory of Education. The target group of the 

journal is everyone that works in kindergartens in Norway. The articles presented are based 

on Scandinavian kindergarten research.  
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Recommendations from Vetuva 

In the 2016 edition, one article by Jackobsen (2016) starts with the question: How can 

kindergarten give children a basis so that they can develop an understanding of sustainable 

development? The article is based on the study of (Hedefalk, 2014) and promotes that 

children in kindergarten should to learn to think and discuss critically, because thinking 

critically is a vital skill to make assessment in different situations and thus be able to decide 

and act for a more sustainable future. The traditional approach of teaching children facts 

about the environment and try to get them to do the “right thing” is not enough according to 

her. The article ends of with these advices for practitioners that want to develop children´s 

competence in this area: Instead of teaching children facts about the environment, you can try 

to find a solution to a problem. This way children can understand conflicts of interests that 

have led to damage in the environment. To be able to discuss critically several voices and 

opinions are needed. If everyone agrees, there are nothing to assess, therefore it is important 

that teachers ensure that the children feel safe enough so that they can express different 

opinions. If children are given the opportunity to take a stand in a moral dilemma the chance 

that they will come up with different solutions that they can assess afterwards increases 

(Hedefalk in Jacobsen, 2016). 

 

Another article from Vetuva, written by Jackobsen (2017) and based on the research of 

Caiman and Lundegård (2015), suggests kindergarten teachers  should start with children´s 

fascination for exploring organisms in close proximity. Adults that get engaged in 

sustainability issues tend to have a pessimistic starting point, but to Lundegård, this is not 

how engagement should be fostered in children. It is important that children do not lose faith 

in the future, and even though children can be presented to the larger questions, she suggests 

starting with the small things close by. Her study was done in a kindergarten that studied 

biodiversity, by investigating the frog Hoppis in his environment. The aim was to let the 

children discover connections in the ecosystem. The children started out by investigating the 

frog, then moved to the frog interacting with the environment, before moving on to find other 

connections between the other elements in the environment. Adults played an important but 

withdrawn part in the children´s exploration as they were active listeners and asked questions 

about what the children saw and talked about.    
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Norwegians youth´s relationship to environmental issues 

In a study from 2018, researchers conducted 26 group conversation with Norwegian youths 

(Selboe and Sæther, 2018). They asked them about their thoughts of the future, their 

environmental and political engagement, what they think must be done to reduce climate 

emissions and who they think are responsible to do that. They found that there were always 

one or two youths in each group that stood out and were explicitly engaged in environmental 

issues and climate change. After talking a while with the youths, they also discovered that 

several of the others were both knowledgeable and concerned.  

 

In addition to the group conversations, they interviewed 35 youths that were either active in 

environmental organizations or politics. They found that most the children who were actively 

engaged, came from a family background where civic issues were discussed. The parents did 

not necessarily have to agree with the youths, but there had to be a climate for discussion. In 

addition to being engaged in the issues of climate change and environmental problems, the 

youths also had a wish to reduce social and economic inequality, and most of them had a 

close and emotional relationship with nature. Some had become actively engaged because of 

friends, while others mentioned that it was because of a special teacher that gave them faith 

in themselves and inspired them to make a difference. 

 

The same study also explored what makes youth feel responsible for the future and found that 

this is connected to a sense of belonging at all levels, from friends, family, community, city, 

country and the world. As soon as the youths recognize themselves as a part of a community, 

they also recognize that this imply rights, duties and a responsibility to contribute. A finding 

that was somewhat surprising to the researchers, was that even though the sense of belonging 

was strong, few saw themselves as potential political actors, that could contribute to change. 

Some of the youths wanted more information from their school about what kind of 

organizations exists and how they can contribute through politics.  

 

Researcher´s believe that collective engagement and participation are an important factor 

when it comes to the green shift. This means that information and experience in this are vital 

for youths. According to Selboe, the educational system has an important role to play when it 

comes to creating engagement, promote critical thinking and citizenship. It should be made 

clearer to youths how environmental question is a part of democracy and that the green shift 
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is a political question. Youths are important citizens already and should be heard (Jære, 

2018).  

 

Interviews with preschool teachers 

In these interviews I wanted to talk to pedagogical professionals, who works in kindergartens. 

I hoped to learn something about what sustainability topics they usually address, and how 

they go about when introducing these topics. I chose a semi-structured interview, because I 

had some distinct questions, but I also wanted some freedom to be explorative. I interviewed 

one man and one woman, that are currently working as educators in the extended Oslo area. 

The interviews started by giving information about the project and signing consent forms. 

Notes were taken during the interviews and right after.  

 

Both kindergartens made compost, grew plants and vegetables, dug down things in the 

ground to see how long it took for them to disappear, recycled waste and picked up litter 

outside. In the first interview the kindergarten assistant also told me that they used to return 

bottles at the local store together with the children, and once they made a robot vacuum-

cleaner out of plastic objects found in nature. In the second interview the additional activities 

mentioned were: make paper, re-use materials, make land-art out of materials they find 

outside, and gather materials outside to play with and make things. Both the pedagogical 

leader and the kindergarten assistant expressed that sustainability is important for children to 

learn about. The kindergarten assistant told me that their kindergarten had been working 

actively with these issues for the last ten years, and the pedagogical leader told me that their 

focus is currently increasing. They also expressed that all the activities mentioned earlier 

were well received with the children. 

 
The pedagogical leader told me about a project, where the children participated in growing 

potatoes and other vegetables. Other plants and bushes on the playground might get chopped 

up, but the children developed a special relationship with the plants that they grew and were 

more caring and carful around them. When they harvested and fried the potatoes afterwards 

the children were astonished. He told me that following natural processes over time, like 

growing plants, make compost, and digging things down to see how long it takes for them to 

dissolve, are good opportunities for children to learn about and develop a relationship to 

nature. He also mentioned that anything to do with animals is very interesting to children. 
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I also asked the pedagogical leader some questions about talking to children about serious 

issues more in general. In his opinion adults could get better at taking children seriously and 

to treat them with the same respect that we do with adults. We should avoid talking down to 

them and not laugh at them when they say something that we find funny or cute because this 

might embarrass them and prevent them from expressing themselves in the future. He told me 

that when he planned how to explain things to children, he first pictured how he would 

explain the same thing to an adult, in detail, and then make some adaptions if necessary. He 

also mentioned that it is important to use a variety of concepts when explaining things to 

children, so that they can develop their vocabulary and understanding. When trying to get an 

important point across to the children, he would carefully appeal to either the child´s reason 

or emotions, depending on the child. He also argued that it was important to give children 

opportunities to develop their imagination and stimulate their fantasy, as this could transfer to 

other areas of their life and help the children to see and investigate more opportunities. 

Examples of this could be who to play with, what to play and how to play. It is possible to 

talk to children about serious issues, but it must be carefully angled and well thought through. 

One example he mentioned was that if he wanted to show the children how to prepare a fish 

for lunch, he would for example not let them see the knife go through the skin when he cuts it 

open, because some of the children might find this scary. 

 
5.3.3 Informal education: Eco-Agents 

In Norway, children have the opportunity to get involved through their own environmental 

organization: Eco Agents, which is a sub-organization of Norges Naturvernforbund (Friends 

of the Earth Norway). When they get older, they can join the youth-organization, which is 

called Nature and Youth (Naturvernforbundet, n.d.). Eco Agents work to engage children in 

environmental issues and give them opportunities to voice their opinions in society. They 

have 4600 members and 28 local groups across the country. Through a democratic process 

the children decide which issues they want to work with and what activities they want 

organized. The organization also arrange national campaigns that involves school classes like 

“Beintøft” where children compete by having the longest distance of environmental-friendly 

traveling to school, by walking, bicycling or use public transportation. In the campaign 

“Batteri-jakten” which means (battery hunt) they collect used batteries for recycling (Eco 

Acents, n.d.).  
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5.3.4 Summary and reflections 

Many of the children that visit Citykids, will have some previous experiences related to 

sustainability issues from kindergarten. This means that Citykids can be seen as one of  the 

multiple learning contexts as suggested by (Meyers & Nathan, 2016) which is a good thing as 

this project aspires to position itself within a larger effort.  

 

Through this investigation I learned that exposing kindergarten-children to sustainability 

issues is not controversial, instead the focus seems to be increasing. Kindergartens in Norway 

have a responsibility to promote values, attitudes and practices that can lead to a more 

sustainable society in the future. They are also to lay the foundation so that children are able 

to learn how to think critically, act ethically and show solidarity. Research presented to 

Norwegian kindergarten-teachers suggests that learning children facts about the environment 

and how to do the right thing in relation to environmental issues is not enough. Instead 

critical thinking and discussion are promoted, as well starting with children´s fascination for 

exploring organisms in close proximity. Critical thinking and discussion were not mentioned 

in the interviews of preschool teachers, but animals were mentioned as something that always 

interests children. According to the preschool teacher it is important to carefully angle and 

think through how to present serious issues to children, so that children do not get scared or 

upset. When conveying a point to children one could, depending on the child, choose to 

appeal to their emotions and/or to their reasoning. It is also important to avoid talking down 

to them.  

 

When it comes to the issue of engagement in environmental issues, the researchers that 

interviewed Norwegian youth found that many were knowledgeable about climate change 

and concerned about the future. They also found that a sense of belonging at many levels 

were what makes youth feel responsible for the future. Even though the sense of the 

collective were strong among the youths, few of them saw themselves as political actors, that 

could contribute to change. Even though these findings speak about Norwegian youth and not 

young children, it might still implicate that the call from ECEfS, that children should learn to 

act for the environment through education, might be timely. Eco-Agents work to give 

children a voice in society related to environmental issues, and the children participate in 

deciding what and how to do this through a democratic process, and thus seems to be in line 

with the ECEfS framework.  
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5.4 Public pedagogies about sustainability issues  
Even though Meyers and Nathan (2016) suggest that informal educational spaces can be ideal 

as a space to get engaged in sustainability issues, they argue that these resources must be 

viewed with a critical eye or else they might convey a too simplistic and rigid version of 

sustainability issues. I used a part of my time in the selection phase to look at different 

examples of public pedagogy available in Norway, to be able to say something about what 

issues are covered and how these are conveyed outside of formal education. I investigated 

children´s books, tv-series and computer games. In addition, I used my trip to the library as 

an opportunity to learn about a space for children where “calm activities” takes place. 

 

5.4.1 Visit to the library 

My visit to the library was not about getting an exhaustive overview of children´s books 

related to sustainability issues, instead it was a way to generate ideas and questions to work 

with. In addition, the trip to the library gave me an opportunity to visit a place where children 

go. A library was interesting, because it is a space for calm activities, and I hoped to learn 

something about how this space encourages and/or facilitates this type of activity.  

 

I went to the children´s section in the main library in Oslo (figure 14). The largest room had a 

circle shaped shelve with books within the reach of small children. The walls and the curtains 

were turquoise, on the floor there was soft carpets in cool earth tones that could help to 

absorb sound. Even though there were some color contrasts on the pillows in the center of the 

room, they were still soft, not as bright as in a typical playground. Books were kept within 

the reach of children, and there were spaces for them to read, alone or together with others. 

The atmosphere in the library felt welcoming and friendly. Playful, but at the same time 

calming. 

 

I browsed through the circle shaped shelve and found four books related to environmental 

issues. Two books were about bees that might become extinct, one was about the rescue boat 

Elias that cleaned up after a storm, and the last book that was called Nina learns about reuse. 

After looking through the shelves on my own, I went to the desk and asked if they had more 

books that were related to sustainability issues for children in the age group 4-6. The librarian 
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searched for books and I got a stack of 13 books in total that I looked through. I chose to take 

a closer look at six of them. The ones I left behind were the two books about bees, and three 

that were quite old, because the librarian warned me that the information could be outdated. I 

also left out two fictional books that seemed less relevant. In the end I had three fact books 

and three fictional books.  

 

 
Figure 14: Deichmanske Library, Main library in Oslo, children´s section.  

 

Books that presents facts about environmental issues     

Søppelplasten I havet (figure 15) is a book about plastic pollution by Kirsti Blom and Geir 

Wing Gabrielsen. It contains a combination of facts about plastic pollution, and a story about 

a couple of fulmars, which is a bird that lives near the sea and eats plastic from the ocean. In 

the book we learn that the female fulmar dies because of all the plastic she has eaten. The 

book contains several images of dead birds and stories about how animals are suffering 

because of the plastic waste. It also gives information on where the pollution comes from and 

what we can do about it. This book suggests that we should: not throw plastic in nature, take 

part in beach cleaning, use less plastic, sort and recycle waste, pick up trash that others have 
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thrown, tell other people of what we know about plastic waste in person and through social 

media. 

 

 

 
Figure 15: Søppelplasten i Havet, by Kristi Blom and Geir Wing Gabrielsen 

 
Miljøet på jorda (figure 16) is a book by David Burnie. It is divided into three chapters. The 

first chapter, “En sårbar jord”, explains concepts that is related to our understanding of the 

natural world, like the chain of life, biosphere and evolution. The second chapter “Planet 

under press” explains how human activity causes problems for the natural world in several 

ways, e.g. waste and farming. The third chapter, “En bærekraftig verden”, maps out possible 

solutions for the future. Within each chapter there are several sub-chapters that presents one 

aspect of the main theme over two pages. These are conveyed through a combination of 

images, illustration and text. Each page has one section in larger writing to introduce the 

subject. In the last chapter, these sub-themes are presented: conservation of resources and 

wildlife, reuse, recycling and renewable energy. 
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Figure 16: Miljøet på jorda, by David Burnie 

 
Miljøboka (figure 17) by Laurie David and Cambria Gordon aims to give children 

comprehensive answer to all their questions about global warming. For example: Why it is 

happening, what are the consequences for our planet and what can we do to stop it? The book 

is sectioned into four parts: part one is about the scientific why and how. Part two explains 

the weather and climate, part three is about how global warming effects animals and plants 

and part four is about what we can do. This book contains a lot of explanations and facts, as 

well as many scientific concepts like food chain, photo synthesis fossil fuel and carbon 

footprint. It is illustrated by a combination of photos and drawings. 

 

 
Figure 17: Miljøboka, by Laurie David and Cambria Gordon 
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This book suggests that children (and adults) can:  

-write letter to local authorities asking them to make a plan for reducing co2 emissions and 

making it easy for private persons to choose sustainable solutions.(have an example on what 

to write) 

-change old lightbulbs into saving bulbs 

-Energy star refrigerators 

-pull out plugs (not standby) 

-turn off screen-saver 

-do not use single use bags in the store. 

-do not buy water in bottles. 

-buy paper made out of recycled paper 

-become a local eco-hero: do something for the environment and get your picture in the 

paper.  

-use hybrid cars 

-bio-diesel 

-windmills/solar power/ Water power/bio energy 

-chose a sustainable profession: skogsforvalter, glasiolog, hydrolog, agronom, wind power 

engineer, solar panel salesperson, metreolog 

 

Fictional stories related to environmental issues 

Kubbe lager museum (figure 18) is a book by Åshild Kanstad Johnsen. This were one of the 

books that the librarian found at my request. The story is about Kubbe, he likes to collect 

things. One day he realizes that his house is completely full of all the things he has found, 

and he does not know what to do about it. He calls his grandma, and she suggests that he can 

make a museum and exhibit all his things. He thinks that this is a great idea. The museum 

becomes a great success in the local community, he has a lot of fun showing guests around 

and telling stories about how he found the objects. But after a week he feels that the success 

is a little tiresome. He misses his trips on Tuesdays, buns, lemonade and “barnetimen” on 

Saturday. He calls his grandma again for advice. She tells him that he can take pictures of all 

the things in the museum, so that he does not have to keep them in his house. He does so and 

makes a nice album.  
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Figure 18: Kubbe lager museum, by Åshild Kanstad Johnsen 

 
Afterwards he puts the things he found in the forest back in place and gives the things that 

can be used again to an antique shop and a flea market. Paper, glass and metal is recycled at 

the return point. Carpets, tables and chairs that he borrowed to make the museum are 

delivered back to his neighbor. In the end he takes the old and broken things and glues them 

together into inventive figures. When he goes to bed that night he looks at the objects that he 

has made and thinks that they are almost like art. he falls asleep he thinks that he might make 

an art museum. 

 

Operasjon opprydning (figure 19) is a book by Alf Knudsen about the rescue boat Eilas. 

After a storm, Elias and his friends finds that the whole harbour is full of rubbish. They have 

to work together to clean it up. They start out at Goliat´s shipyard, where trash floats around 

everywhere. Goliat tells them to take all the rubbish they find back to him, so that he can 

make sure that it is properly recycled.  Even though cleaning up is a lot of work, Elias and his 

friends states that cleaning up is fun, especially when everyone is helping out.  

 

After they have cleaned up almost everything, there is one thing left to do. Removing a big 

wooden figure from the bottom of the sea. They work together and finally they manage to get 

it to the surface. It is a large figurehead from an old ship. They wonder what they should do 

with it and agrees that it is too nice to be thrown away. Elias suggests they bring the figure to 
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their friend Sjarke, who happily accepts it and exhibits it in his yard. Not everything that is 

old and worn should be recycled, Sjarke concludes.  

 

 
Figure 19: Operasjon opprydning, by Alf Knudsen 

 
The last fictional book Nina learns about reuse (figure 20) by Antonella Durante is more 

explicitly about the connection to sustainability. In this book Nina moves into a new house 

with her parents. Instead of buying new things to furnish their home, they find old things in 

the basement and the attic that they use to make new things. Among other things they use an 

old bathtub to make a new sofa. Nina thinks that it is fun to reuse old things. This book is 

from 2018 and is the first title in a series of books which is called Nina thinks about the 

environment.  

 

 
Figure 20: Nina lærer gjenbruk, by Antonella Durante 
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Reflections about the books I found  

Through the investigation I learned that there are not many books about environmental issues 

for children to discover on their own in the main library. Only four fictional books were in 

the shelves and a few more facts and fiction books were available on request. Although they 

were not many, the books that presented facts to children seemed very thorough, as they were 

packed with information and pictures. They also explained many scientific concepts, like 

eco-system and photosynthesis.  

 

Looking at the two book-types led me to think about how factual books compare to fiction, 

when it comes to engaging children in environmental issues. What could be the benefits and 

drawbacks of each type? The fact-books were dense with information, providing interesting 

explanations and images. They could also help children to find ideas on what they can do to 

help protect the environment, because two of them contained lists of pro-environmental 

actions, while the third addressed this at a more general level. On the other hand, there is a 

danger that this information density might work against them, as this could make them a little 

hard to understand and maybe some children would become a little impatient. 

 

The stories on the other hand, have the strength that they can situate the information within a 

“physical” and emotional context. This might help children to understand the issues in 

another way, as they can “experience” how the story plays out. Even though the information 

density might be lower in fictional stories, and the children thus learn less facts, the potential 

emotional immersion of stories might give them a different advantage. One example that 

might illustrate what I mean, is the classical story the boy that cried wolf, from Aesops fables. 

Even though we could have made the same point straight out, the story makes the morale 

“come alive” in a way that enables us to understand the issue both mentally and emotionally. 

 

Two of the fictional books I found did not address sustainability or environmental issues 

explicitly. For example, it might not be obvious that Kubbe lager museum is about 

sustainability, but on the other hand it can teach us something about how we relate to things. 

Many of us enjoy collecting things, but we do not always consider how we want to live with 

them and use them over time. The morale of the story can be understood as: even though 

collecting things might be fun, having too many things can become a problem in the end. 

How to dispose of things we do not want in a proper manner is also integrated within the 
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story, as Kubbe delivers his old stuff to flea-markets and recycle them. In the end he also uses 

broken things to make art, and wonders if he should make an art museum.  

 

As with Kubbe lager museum, the connection to sustainability is not explicitly stated in 

Operasjon opprydning. Elias and his friends are cleaning up after a storm, but protecting the 

environment is not mentioned as a reason for cleaning up the rubbish. On the other hand, the 

story can teach us that someone must clean up after a storm, and that the rubbish must be 

properly recycled. It also conveys that it is fun to work together and that old things can find a 

new home, as with the wooden figurehead. Many of the messages seems thus nicely aligned 

with sustainability and taking care of the environment.  

 

While reading these books I wondered if small children are able to understand that these 

messages are related to sustainability on their own, or if one should be more explicit on these 

connections, if the aim of the story is to teach and engage children and parents in 

sustainability issues. (Which was not necessarily the aim of the authors of these books.) As I 

was reading the fictional books I also started to think about what role the illustrations could 

play in helping children to make connections between the story and the real world. I asked 

myself: Do the children identify themselves with characters like Kubbe, will they want to 

imitate the behaviour of Nina? One thing that I noticed while reading Nina learns about reuse 

is that even though I am quite interested in reusing things, the book did not quite manage to 

inspire me or give me any new ideas on how to do it myself, as the examples seemed a little 

unrealistic. For example, they make a lamp out of an old hat and use car tyres for the kitchen 

table. I also found that the cartoon-like appearance of Nina and the interior made it hard for 

me to picture how this could work out in real life. Could it be that a more realistic rendering 

of the story would help me to envision this? On the other hand, it might be that some children 

(or adults) would find these examples inspiring, because they are so imaginative and unusual. 

 

If we compare the third part of Miljøboka, which presents how plants and animals are 

affected by climate change, with Søppelplasten I havet, we see a different approach to the 

presentation. Miljøboka does not show any photographs of dead or suffering animals. Instead 

it has pictures and drawings of the animals, with a description of how they are affected. The 

photographs of the animals might make it more real and serious, but they are painful to 

watch. The cheerful illustrations from Miljøboka on the other hand was not painful to watch, 

but might not be able to convey the seriousness of consequences in the same way. 
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The point of this questioning was not to criticize any of the books, all of them which I liked. 

Nor was it to be able to give definite answers to them in the end. They served as a way to 

help me to reflect upon what I saw and read, and as a way to generate different ideas and/or 

approaches on how to convey sustainability issues. A different person would probably come 

up with completely different questions and answers, that might have led them in different 

directions.  

 

5.4.2 Tv-series about environmental issues 

Planetpatruljen 

Planetpatruljen or Planet patrol is a TV-series produced by NRK for children from five to six 

years old. It is about a group of children that helps to rescue the environment, mostly from 

silly adults that does not know any better. They have an “arch enemy” that is called Tullerud. 

He is a grown man that is always doing stupid things in relation to the environment. Like 

driving his car 10 meters to pick up the mail and littering in nature. The children from the 

planet patrol always have to teach him the right thing to do. The series have four seasons and 

the third season is about plastic waste in the ocean. In this season each episode ends with a 

small cartoon that inform about an aspect of plastic pollution connected to the content in the 

episode. For example, there is a story about a lady that throws chocolate-paper in the ocean, 

and the animation afterwards shows that we should not do that because crabs and other 

marine animals might eat them and get sick.  

 

Blekkulf 

Another character, well-known and loved by children and adults in Norway, is 

miljødektektiven Blekkulf (figure 21). The author, Bente Roestad got the idea for the story as 

a nine-year old. She was sitting on a dock in Hellas in the year 1969. She observed a 

fisherman that had caught several squids and laid them on the dock. One of the squids 

managed to escape, Roestad had eye-contact with the squid for a little moment before he 

jumped into the water. This episode was the beginning of the story that resulted in 16 books, 

40 songs and two plays (Blekkulf-klubben, n.d.). In 2005 a new book about Blekkulf was 

published, that puts the spotlight on marine pollution caused by old shipwrecks. Many adults 

that loved Blekkulf as a child, used this book as an opportunity to pass Blekkulf on to their 
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own children. In 2012 the character also got a new look and a tv-series that were shown on 

NRK (figure 22) (Blekkulf-klubben, n.d.).  

 

 
Figure 21: One of the older Blekkulf books, Blekkulf og Sprelline, by Bente Roestad.  
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Figure 22: Image from the new version of Blekkulf, (used with permission) 

 
As the name miljødetektiv implies, Blekkulf is a detective that wants to protect the 

environment. He becomes an environmental detective the day he and his friends encounter a 

parade of fish and marine animals that were running away from a polluted area. Although 

humans are the “enemy”, they can also become friends, as the episode ends with Blekkulf 

and his friends writes a bottle mail asking for help, that were picked up by a child. The 

underlying message of the stories about Blekkulf is that everyone can help to protect the 

environment (Blekkulf-klubben, n.d.). 

 
Summary and reflections about the series 

Blekkulf is a well-known and loved character by children and adults in Norway, and I was a 

bit surprised when I did not find any illustrated books about Blekkulf at my visit to the 

library. Blekkulf is a feelgood-story that is especially appealing to younger children 

(Naturvernforbundet, 2006).  Eco-Agents were formerly known as friends of Blekkulf, but 

they changed their profile in 2006, one of the reasons were that they wanted to appeal to 

older children (Naturvernforbundet, 2006). To me this implies that stories like Blekkulf can 

be suitable for the children in my target group. The planet patrol is informative, fun and 

entertaining, and according to an article in NRK, it is also well received with the target 

audience (Strøm, 2017). Of the public pedagogies that I investigated, the tv-series are 

probably the ones that have most impact and prevalence in the Norwegian society. 

 

Despite the success of these series and their approach, I am thinking that it might also be 

interesting to try other approaches to convey the issues and engage children in sustainability. 

After watching the series, I started to wonder about what kind of expectations public 

pedagogies like these might give children about themselves and the real world. What would 

for example happen, if children decided to tell adults not to throw waste on the street, like 

they do in Planet Patrol. Would all adults acknowledge that the children were right, and admit 

that they had done something wrong? Would the adult get embarrassed? Maybe angry? What 

happens to the optimistic and feelgood spirit of doing the right thing, if they meet resistance 

to change in other people? In reality being engaged in environmental issues might be 

challenging. One example is that many children have been harassed and ridiculed by adults, 

during and after the children´s climate strike in Norway (Fjeld, 2019), (Halvorsen, 2019). 
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Another thing is that it might be easy to get angry and judge others if one meets resistance. In 

addition, children that care a lot also seem to feel guilty if they do the “wrong thing”, and this 

might lead them to become too serious or sad. All of this can lead them to feeling 

disappointment, bitterness and anger. My fear that such reactions can contribute to hardening 

the fronts between people that care a lot and those that (seem to) care less, when in my 

opinion we need them to soften, so that we can influence each other in positive ways. Thus, 

there might be room for stories that somehow talks about the challenges of being engaged as 

well, and that presents the issues in an alternative way to create a more nuanced 

understanding of the issues. This does not mean that I think that telling optimistic, 

entertaining and feelgood stories are wrong, because I do believe them to be important and 

inspiring as well. My suggestion would be to complement them with a different type of 

stories, that conveys a more serious mood. 

 

5.4.3 Computer games 

I also tried to find some computer games or other digital artefacts that conveyed 

sustainability issues to children. I found some at the home page of Blekkulf (Blekkulf-

klubben, n.d.). I also found some at Miljøskolen, a service provided by LOOP, an 

organization that works to promote environmentally friendly habits at home and at the 

workplace. LOOP collaborate with municipalities, waste management companies, businesses, 

organizations and educational institutions in Norway. The organization started up in 2000, as 

a result of the collective initiative of companies responsible for collecting used packaging for 

recycling in Norway. As one of their services they offer a collection of free materials for 

learning about recycling and environmental issues to schools and kindergartens (LOOP, n.d.).  

 

Games from the Blekkulf-club 

The web-page of Blekkulfklubben contains information about Blekkulf and the author, 

stories about Blekkulf and twelve short interactive games. The aim of the page is to provide a 

safe educational space where children can have fun and learn about the environment 

(Blekkulfklubben, n.d.). In one of the games (figure 23), the point is to collect the plastic 

bottles in a shopping basket by clicking on them. When the player has collected nine bottles, 

Svanhild the swan appears to collect them. She says thank you and disappears with the 

basket. Pelle states that it was fun and asks the player if they want to try again. Another game 
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lets children choose between three different puzzles with motives of Blekkulf and his friends 

(figure 24). 

 

Figure 23: Game about collecting plastic bottles, (used with permission) 

Figure 24: Puzzle game from Blekkulf-klubben, (used with permission) 
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Games from LOOP 

Båndet (figure 25) is a recycling game, where the point is to put the items from the assembly 

line into the correct recycling bin, or in the reverse vending machine. The trash moves faster 

as the game continues, making the sorting more difficult. Sometimes a Scots-man appears on 

the right hand of the screen (figure 26). He has pulled the plug out on the vending machine, 

and it looks dark. The player must then click on an X to get the machine to work again.  

 

 
Figure 25: Båndet, a game about recycling (used with permission) 

 

 
Figure 26: When the scotsman appear, the player must press the X to continue 
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Another game from LOOP is The Waste Invaders (figure 27). The game is a part of a 

campaign that aims to teach children about recycling and not wasting food from their lunch-

box. The game is made by LOOPs Miljøskole in collaboration with Grønt Punkt Norge and 

Matvett.  

 

 
Figure 27: Waste invaders (used with permission) 

 

In Waste invaders, the player controls waste that is typically left-overs form a lunch-box, like 

fruit, carton of milk, yoghurt cup etc. The point is to avoid getting eaten by the residual waste 

bags, by jumping over them or running by them and jump into the correct recycle bin. If the 

player manages to find the right bin, he/she becomes a new kind of waste and the game 

continues. 

 

Reflections about playing the games 

I did not find many games about sustainability issues. They all have nice visual graphics, that 

probably will appeal to children, but they were relatively simple in terms of content and 

interactions. Most of the games from Blekkulf-klubben did not convey content related to 

sustainability or protecting the environment, except the one where children can collect bottles 

from the ocean. The recycling game, Båndet is straightforward about what children can learn 

through playing, as one needs to remember where to put the different items as the pace of the 
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conveyors accelerate. The content and message of Waste invaders seemed less clear to me at 

first, because I did not understand that the monsters were supposed to be residual waste bags, 

until I read about them after playing the game.  

 

5.4.4 Summary and reflections about public pedagogies in Norway 

I did not find many examples of public pedagogies available for children in the target group. I 

found some fact and fiction books, two popular tv-series and a few computer games. The 

sustainability issues that the books and games conveyed were plastic pollution, climate 

change, human effect on the environment, having too much things, cleaning up litter, dying 

bees, re-use, recycling and food waste. The tv-series, Blekkulf and Planetpatruljen, might 

cover more issues as well. I did not watch all the episodes.  

 

Most of the public pedagogies I found did not come across as scary or painful, except maybe 

some of the images in Søppelplasten i havet, that showed photographs of trapped, wounded 

and dead animals. Some children (and maybe adults) might experience these as disturbing 

and painful. There seems to be more room for stories related to sustainability issues, 

especially stories that deal with them explicitly, as in Nina learns about re-use. Although I 

like the stories and illustrations, it could be interesting to try to make stories that come across 

as more realistic, as a way to strengthen the connection to the real world. It could also be 

interesting to explore stories that were a little more serious, what would for example happen 

if Nina brought some friends home that made fun of all their weird stuff?  

 

I also thought it would be interesting to tell stories about situations where doing the most 

environmentally friendly thing is not that easy, because it will require something from us. 

That we might have to give up something that we want. Not buying something, not going on 

the same vacation as everyone else can be challenging in a way that is not conveyed in the 

stories I found. Stories that do not rely on simple polarization between good and bad, smart 

and stupid, but also explores the space and conflicts in between in a way that children can 

understand and relate to. 

 

5.5 Learning more about the Design Context  
As a part of the initial investigations in my project, I did a semi structured interview with the 

leader of Oslo Childrens museum, to further understand Citykids as a design context. I was 
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also interested in learning more about her experiences with activities that encouraged a 

calmer pace, as well as activities that introduced sustainability issues or other serious issues 

to children. 

 

When I asked her about activities/exhibitions that allows more calm interactions, she told me 

that pace is a large part of her focus as well. She does not want to include what she called 

“fascinating science shows”, even though children might like them, but rather provide 

activities where children (and their parents) will get the chance to explore things on their 

own. She also wants the activities to provide more than just physical challenges. One 

example she used was about three wheeled bikes. When children cycle around as fast as they 

can, they are not engaged in the type of experience that she aims at, but when they try to 

cycle within the maze that is taped on the floor, it is possible to see that some other form of 

learning is taking place. The World Map puzzle (figure 28) was also named as an example 

that allowed a calmer pace and informal learning. Children and adults work together to 

complete the puzzle and when it is finished they explore it together. They will for example 

point at where they live, maybe where they have been on vacations or where their relatives 

come from. 

 

 
Figure 28: World map puzzle 
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In addition, she mentioned that she wants to make room for a reading area in the future 

museum. This will be located under the focal point of the museum: the world tree. It will be a 

calm place where children and parents can discover books between the roots of the tree, and 

hopefully take the time to read them together. In this case the environment will be the 

surprising element that brings something new and special to the reading experience.  

 

I asked if she knew any activities that presented societal issues for children and their families. 

She told me about one a project presentation in USA that she attended. The exhibition 

presented was called “We are <the name of a City that she did not remember>”. It was about 

immigration, integration and identity. The exhibition tried to show that a city´s identity is 

comprised of its diverse population, their interests and traditions. In the exhibition the 

families could make posters with items, drawings, texts and other materials, that represented 

what was important to them in their home. They could also see what others made. Some of 

the posters were made by families up front, and some were made during the exhibition. 

Families could choose to make their own poster a part of the exhibition or take it home. In 

her opinion, children from 4-5 years could contribute in making the family poster, but they 

would probably not be able to see the broader perspective and picking up the main points in 

the way that parents and older children could. She had wanted to adopt this type of exhibition 

in Oslo, maybe making the contributions digital. She also tried to remember examples of 

exhibitions that were related to environmental issues. She mentioned games about recycling 

waste and using “waste” as materials for arts and crafts.  

 

In her experience the aesthetics of the environment and placement of the activities plays an 

important part in the visitor experience, especially for parents. To her it is important to create 

and offer a space where families can relax, explore, learn and have fun. In the current 

locations she has for example made her own settings for the floodlights in the room where 

Citykids take place, so that the grey, square marble columns are lit with different colours. On 

her visits to Aktivitetsskolen (AKS) she experienced how the aesthetics and placing of the 

activities could affect how much they were used.  She would bring with her a range of 

activities to AKS and by placing them in certain ways, or changing the looks of them, for 

example by using tablecloths of different colours, she would be able to affect how much they 

were used. The activity in itself wasn’t the only factor that decided how much they were 

used, although some activities, like the pin-screen (figure 29) would always be very popular.  
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Figure 29: Pin Screen 

 

To stimulate curiosity and engagement with activities she suggests that one can surprise with 

different things: like changing size (the large world map puzzle) or use unexpected materials 

(use doors as a table, like the library at Tøyen). Use of light can create different moods and 

theatrical effects. If one wants to design for a calm mood, she underlines that this will depend 

on the cultural context, and she suggests that in Norway it would probably be a good idea to 

use warm colours, natural materials like wood and minimise the use of plastic. 

 

5.5.1 My reflections 

Recycling and craft projects from waste were examples she could think of when asked about 

activities she had seen that were related to sustainability. This seems to be a popular way to 

engage children in sustainability issues, as I have found examples of them from several 

sources. Aesthetics can influence how much a thing were used, but some activities were 

always popular. Designing for a “calm activity” seems to be in line with the types of 

activities that she wants to provide for children and parents that visit Citykids. The 

suggestions she made on how to design for a calm environment: warm natural colors, natural 

materials and no plastic seems related to the visual style I saw in the children´s section of the 

library.  
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5.6 Choosing Plastic Pollution as the serious issue 
In the beginning of the process I did not know which sustainability topic the activity should 

focus on. Plastic pollution could have been an obvious choice from the start, just because it 

has been so much fronted in media, but I wanted to explore other alternatives as well. In the 

previous study (Culén et al., 2016) we included the topics: plastic pollution, protecting the 

rainforest and reducing the intake of meat because of CO2-emissions. They were chosen after 

we held a workshop with a group of Eco Agents, where we wanted to find out what kind of 

issues children thought were important. 

 

As I was doing the initial research I kept a page in my sketchbook named themes, where I 

collected topics that I found along the way. From the kindergarten interviews I learned that 

children could follow natural processes like growing food and dig things down to see how 

long it took to disintegrate. They also learned about recycling, picking up waste, re-using 

material, make art from trash and/or from natural materials. Themes found in the public 

pedagogies covered similar topics, but in addition they presented dying bees, having too 

much things, climate change and food waste. 

 

One topic that I considered were upcycling, because I have positive experience with the craft-

table at Citykids and thought about the possibility to expand this and give children the 

opportunity to upcycle items together with their parents. Making things could also be 

combined with other themes, for example making art from plastic waste, like the project from 

one of the kindergarten interviews: the robot vacuum-cleaner made out of trash found in the 

local community. According to the kindergarten teacher this was an experience that the 

children appreciated. Craft-projects from waste were also mentioned in the interview with the 

leader of Oslo children´s museum. Both of the kindergarten-teachers mentioned that littering 

was something that were easy to understand for children and that engaged them. When 

searching the Eco Agents web-page I noticed that much of the news presented were 

concerned with plastic waste and clean-up events. There was also a focus on biological 

diversity, transportation and tips on how to be more environmentally friendly, for example 

how to arrange an environmentally friendly birthday party.  
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In the end I chose to focus on plastic pollution as the topic for my activity, mainly because of 

a hearing note I found at the Eco-Agent web page, concerning single use plastic. It stated that 

the children´s climate panel has received opinions from several thousand of Norwegian 

children, and that littering was one of the things that concerned children the most. According 

to this note, Children in Norway wants us to ban plastic bags, use less plastic, stop producing 

single use plastic, put up more trash-cans, clean up waste from beaches and nature, recycle 

more and have higher fee on bottles so that more people will return them. They also suggest 

extra fee on snus and supports a ban on helium balloons. They stated that children should not 

be used as an excuse to keep selling balloons at 17.mai. This indicate that many children are 

engaged and care about plastic pollution in the ocean, and this was the reason I chose to focus 

on the topic in my thesis.  

 

5.7 Initial framing 
In line with the efforts of Meyers & Nathan (2016) I want to investigate how information 

tools can influence public understanding of sustainability issues through informal education. 

The sustainability issue in this case is plastic pollution, a topic chosen because I found that it 

has the potential to engage both children and parents. The children that visit Citykids can be 

expected to have some knowledge about sustainability issues, probably also plastic pollution 

and littering, because sustainable development is included in the formal curriculum of 

kindergartens. They might also have encountered sustainability issues through popular tv-

series like Planet patrol and/or Blekkulf. Some might also have read books or played games. 

Even though children seem to be somewhat exposed to the topic already, the investigation of 

existing public pedagogies presented in this chapter, leads me to conclude that there is space 

for more informal learning opportunities to engage with these issues. Especially through 

digital technology, as the games I found were quite simple.  

 

According to the field of ECEfS, children´s rights to know about and participate in solution 

towards sustainable development are not respected to the extent that is preferable. Citykids as 

a design context have the possibility to include suitable spaces to learn, explore and act in 

relation to sustainability issues. This experience can also potentially be a suitable place to 

bring people of different age groups together to discuss plastic pollution as a sustainability 

issue as called for by Meyers & Nathan  (2016). The national curriculum for kindergartens in 

Norway and ECEfS, suggests that children of four to six years are not too young to begin to 
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learn how to think critically, act ethically and show solidarity, as long as their understandings 

and capabilities are respected. 

 

Meyers & Nathan  (2016) suggests disruption and discomfort as strategies to make people 

reflect upon and discuss sustainability issues, but because Citykids is supposed to be an 

enjoyable experience for the children and parents visiting, I chose to search for other options. 

Another reason to not chose disruption and discomfort, is that the children that visit Citykids 

are very young, and it is thus especially important that the issues are presented in a way that 

does not scare them or burdens them with the responsibility of adults. Instead I chose to 

follow a strategy more in line with the suggestions made by Caiman & Lundegård, (2015) 

which called for a more optimistic approach, and also to take advantage of children´s 

interests in examining living organisms close by. Although I will not be able to introduce 

living animals, I can focus on animals that children might know about and/or might encounter 

in their everyday life. Introducing children to a moral dilemma can also be a strategy to evoke 

discussion about plastic pollution. 

 

Research within the field of ECEfS suggests that open-ended play experience does not 

necessarily lead to knowledge about the sustainability concepts. Instead a combination of 

different pedagogical play activities is recommended to give children opportunities to learn 

about sustainability concepts. Ideally this will mean that the activity allows for engaging 

iteratively in learning, discussing, exploring and acting in relation to sustainability issues, and 

thus allow children to connect knowledge across different activities.  
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6 The RtD process part 2: Design 
After spending a substantial part of my time to establish the initial framing, I needed to move 

on to the next part of the process. I realized that I would not have the time to make all the 

different components (learning, discussing, exploring and acting) that I wanted to include in 

the complete activity. I concluded that if children and parents were to be able to discuss and 

take some action in relation to plastic pollution, they would need some amount of content 

knowledge presented to them, even though I could expect them to have some knowledge of 

the topic in advance. Thus, I decided to make and test a component of the experience that 

would convey some information about plastic waste.  

 

From reviewing the research literature, I knew that knowledge about sustainability issues had 

been conveyed to children through traditional and interactive board games, information 

movies accessed through tangible interfaces and through interacting with a software 

application. From the review of existing public pedagogies, I had found books, tv-series and 

games. In this project I wanted to try another approach. Meyers & Nathan (2016) encourages 

the use of immersive games and virtual worlds as an arena to engage people in 

intergenerational discussion about sustainability issues and solutions. I was not sure if that 

would be the best approach for the children in my target group (4-6 years). While searching 

for computer-games for children about sustainability, I came across an app that presented me 

with another opportunity, an interactive story/game app about the three Billy Goats Gruff 

(figure 30), made by a Norwegian company named Agens (Agens, n.d.). The app that works 

for Android and iOS, blends elements from interactive games with a traditional story. This is 

how the developers described it: Billy Goats Gruff is a fun interactive fairy-tale for children 

from one to five years old. Play the game and help the family of goats over the bridge and to 

the sunny hillside, while discovering the surroundings. You can press flowers, animals, 

insects and fight the scary troll (Agens, n.d.).  
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Figure 30: The Three Billy Goats Gruff, by Agens (used with permission) 

 

What I found interesting about this app was that it integrated fun elements from games, 

without removing the focus from the story and content. The point of “the game” is not 

winning but “playing the story”. I also found some implications that the game was well 

received by the target audience, as a kindergarten blog stated that this was the children´s 

favorite app, and that they played it again and again (Norlandia barnehagene, 2014a). 

Including interactive elements in the story, might also encourage children to pay closer 

attention and motivate them to play through the story several time (Norlandia barnehagene, 

2014b).  

 
A story like this could thus be an appropriate way to convey information. Using a story could 

also be a way to get children to slow down and pay attention for a while, because 

reading/exploring a story together can be seen as a cultural form where a slow pace is 

expected, and thus it might also create a space where parents and children can talk together 

and discuss what they learn (figure 31). 
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Figure 31: Children and parents with the prototype 

 

In the end the interactive story could become a part of a set of complementary activities that 

allows iteration between play-types, ideally open-ended play and a way to act for the 

environment as well.  

 

6.1 Description of the Prototypes 

6.1.1 The design concepts  

After the decision to focus on an interactive story, I discussed some potential design-concepts 

with my supervisor. We agreed that I would prototype two of the concepts, by making stop-

motion animation, that showed the stories and illustrated the interaction. From the initial 

framing I had found some possible strategies to get children engaged, and I wanted to explore 

two strategies. 
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Story that allows exploration of plastic pollution in the ocean 

This prototype would allow children to see the plastic pollution through the eyes of 

Norwegian marine animals and explore how and why the plastic waste ends up in the ocean.  

 

Story that allows children to take stand in a dilemma related to plastic pollution  

In this prototype I wanted to focus on moral dilemmas and try to use this in a way that 

present the issue of plastic pollution in a more nuanced and realistic way.  

 

6.1.2 Prototype 1: Tobias and Kornelius 

Tobias and Kornelius (figure 32) correspond to the design concept that focused on exploring 

how garbage ended up in the ocean, while Garbage clean-up day focused on choices and 

dilemmas. In this section I describe the finished stories, and the points I was trying to get 

across through them.  

 

 
Figure 32: Tobias and Kornelius 

 

The story takes place under water. We meet Tobias the cod and Kornelius the crab, that finds 

some plastic waste entangled in the seaweed . They wonder where the plastic comes from and 

one by one we get to see the story on how the items ended up in the ocean. After each short 

movie, there is a sequence where Tobias and Kornelius comments on the behavior of the 
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humans. Then a new screen pops up where the children and parents can choose who they 

agree with the most (figure 33).  

 

 
Figure 33: The screen where children and parents can choose who to agree with 

 
The first movie shows a young man that drinks from a plastic bottle and puts the bottle in the 

bin. The bin gets picked up by the garbage truck, but as the truck drives to the local garbage 

facilities, it hits a rock and the plastic bottle falls out. The point I was trying to make was that 

even though we do the right thing, plastic might still end up in nature. Afterwards Kornelius 

accuses the boy of not caring about where the plastic ends up, because humans only care 

about themselves. Tobias on the other hand are not so sure about that.  

 

The next video shows how the coffee cup ended up in the ocean (figure 34). I wanted to show 

that it is not just bad and stupid people that are the sources of plastic pollution. Instead it can 

be ordinary people “like you and me” going about in their lives but are not paying enough 

attention to what they are doing. The characters with the coffee cups look like nice people 

that we can sympathize or identify with, but because they are not mindful about their own 

actions, the plastic ends up in the ocean. The message is that we need to pay close attention to 

what we do with our waste or as Kornelius said: “I think he should have been more careful”.  
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Figure 34: A scene from the story about the coffe cup 

 
In the last movie we see two girls at the beach, that leave their waste next to the waste bins. 

Here I wanted to show a typical situation, where it is easy to blame others (the municipality 

or the garbage men) when we do something we know have bad consequences. I wanted to 

remind us, that even though the garbage cans might not be our responsibility, the plastic still 

ends up in the ocean. After the third short movie, the plastic waste gets caught by a current 

and floats ashore. There it is picked up by children and adults, that participate at a beach 

clean-up event. Tobias which followed the garbage, are happily stating that people care about 

the ocean and swims back to tell Kornelius.  

 

6.1.3 Prototype 2: The Garbage Clean-up Day 

The story starts at breakfast (figure 35). The two main characters, a boy and his mother 

discuss how to spend the day. The mother suggests that they attend a local arrangement to 

clean up garbage at the beach. The boy is unsure, because he also would like to go to the 

playground. Then a new screen pops up (figure 36), that allows the children who is watching 

to decide what should happen next. 
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Figure 35: At breakfast 

 
Figure 36: One of the screens where children (and parents) can choose what happens next 

Even though the first question in the story presents a somewhat moralistic dilemma between 

doing what is fun and doing the right thing, the rest of the story does not end up the way we 

might expect. Should the viewer decide to do the “wrong thing”, the story can still end up 

“well”, with the mother and son helping out and cleaning up plastic waste. This way I hope to 

convey that it is not wrong to want to have fun and that there might be a way to help even if 
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one does choose fun over “right”. In the prototype the imagined viewer chooses to go to the 

playground, not to the beach. 

 

On their way to the playground, the mother and son see a man that throws garbage on the 

street, because the trashcan is full. When they tell him that he should not do this, he gets 

angry and states that he does not have time for this nonsense (figure 37). In contrast to the 

approach I saw in the tv-series Planet patrol, where all the adults that are confronted responds 

positively and understand that they have done something wrong, I wanted to show that people 

are not nice all the time. Even if we chose to do the “right thing” and tell the man that he 

should not throw garbage on the street, it might not end well. In the other branch of the story 

I want to include a similar sequence with a more positive outcome, so that we get to see some 

alternative responses. 

 

 
Figure 37: The scene with the angry man 

 
After they have been to the playground, the boy gets a bouncy ball. When he plays with it 

afterwards, the ball suddenly bounces too high and ends up in a thicket. When they go inside 

to look for the ball, they see that the thicket is full of plastic waste (figure 38). The imagined 

viewer does not agree to clean up the plastic waste at the first request, so the son and the 

mother have a discussion. The point I tried to get across through this discussion is that even 

though it is not fair that we clean up other people´s litter, the animals cannot clean up 
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themselves, which is also unfair. In the end the imagined viewer agrees to clean up the plastic 

waste, and the boy agrees to clean up. Afterwards they go home and throw the garbage in the 

bin. 

 

  
Figure 38: Plastic waste in the thicket 

 
The prototype only shows one route through the story, but in a finished version, children can 

choose several paths. The hope is that they will try out different routes and maybe reflect and 

discuss their choices and the consequences with their parents. With this story I do not want to 

change what is typically conveyed as right and wrong but present it in a calmer and nuanced 

way. In addition, I wanted to introduce children to some more arguments about why we 

should clean up plastic waste through the discussion with the mother.    

 

6.2 The making process 
The first step after I had decided to make a story was to conduct an unstructured interview 

with an animator, where she introduced and explained some basic concepts to me. She also 

told me that I could use an iPad-app as a camera, as it would allow me to make a stop motion 

movie. Since the animations I found in the Billy Goats Gruff are quite time consuming to 

make, I needed something simpler for making my prototypes. I found inspiration in the work 
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of Rysjedal, and the concept of performance comic, which is a hybrid mix of comic and film 

(Rysjedal, n.d.). This approach would allow me to make a combination of still-pictures and 

animated frames, which would be well suited for the purpose of developing the stories. He 

uses speech balloons in his performance comics, but I needed to use sound instead, because 

the children in my target group cannot read. 

 

I spent about three weeks to make the prototypes. In the first week I experimented a little 

with the software, set up scaffolds for the iPad that I used as a camera, gathered or bought the 

needed materials and made up the stories. In the second week I made The Garbage Cleanup 

Day and in the third week I made Tobias and Kornelius.  

 

6.2.1 Tools and materials 

To make the animations I used the app Stop Motion Studio on an iPad. I exported the images 

to my mac and edited them in Adobe Photoshop and iMovie. I used Quicktime to record 

sound and downloaded some soundtracks that I needed from Freesound.org (see appendix for 

credits). Additional materials that I used were paper, pencil, watercolor, acrylic paint, 

cardboard and fabric (figure 39). I tried to reuse as much materials as I could instead of 

buying new things. The scaffolds for the iPad were made out of materials from old prototypes 

and most of the fabric were old curtains or clothes. 

 

 
Figure 39: From the making process 
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6.2.2 Writing the stories 

I wrote three different stories related to the dilemma concept and two versions of Tobias and 

Kornelius. I could have spent more time on writing stories, and explored different concepts, 

but I decided to move on as soon as I had a few suggestions that I thought might work. I did 

not involve children to evaluate the stories at this stage, because the sketches and storyboards 

were not elaborate enough.  

 

I started the writing process by reading through the chapter I wrote about plastic pollution, 

before making a mind map with keywords and questions to remind myself of different ideas 

and aspects to consider. Examples of keywords and questions were: “Take a stand in a moral 

dilemma”, “What are children interested in?”, “balloons”, “single use plastic when 

barbecuing”, “community”, “thoughtless”, “What concerns children and what concerns 

adults?”, “moods” and “short and concise”. After I made the mind maps I started to associate 

and envision characters and stories. I went back and forth from looking at the mind map for 

direction and allowing the stories to unfold “freely” in my mind.  

 

When I had some characters, scenes or ideas that I had a little faith in, I tried to map out a 

narrative by making event-flowcharts or storyboards. Sometimes, I would write or draw in 

detail, and sometimes I would just note down a keyword or use some lines to suggest a 

figure. During this process I thought about contrasting characters and how these could 

interact to make up a story. I tried to play with the tension between familiar and unfamiliar by 

using stereotypes, which I tweaked a little. One example of how I tried to do this, was when I 

explored the idea related to the dilemma concept that I called the Plastic Police. In this idea 

all plastic became banned, and the Plastic police came to collect it. Even though the police 

were the “nice guys” that wanted to save everyone from the plastic disaster, I envisioned that 

they would be scary, angry and strict. The fat little entrepreneur/businessman that only 

wanted to make money on the other hand, was nice and sweet, although a little naïve. There 

is also a boy in the story, that learns what happens when all the plastic disappears, and then 

sets out to mediate between the adult characters. In the end, they managed to work together 

and found a solution to the crisis. Through this story I wanted to explore what would happen 

if we decided to throw away all the plastic at once, and why this might not be the best idea.  
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A similar tension between a purist and a hedonist were also explored in a more down to earth 

fashion in a story about a pair of twins (boy and girl) that was preparing a birthday-party. I 

called this idea the Birthday Party. The boy just wanted to do what he thought was the most 

fun, buying plastic straws, single use cutlery and balloons etc. while the girl would always 

want to do what was right. I wanted to explore the tension between the sister and brother, try 

to picture what kind of conflicts might arise and if it might be possible for them to remain 

friends and find a balance between “fun” and “right.” The third idea I came up with was The 

Garbage Clean-up Day, that is a story about a son and a mother. The mother suggests that 

they spend their day off at a local beach clean event, while her son is a little unsure. He 

would also like to go to the playground.  

 

The choice between the ideas related to the dilemma concept was not straightforward, as I 

had some faith and objections to all the three suggestions. I was unsure if the children in my 

target group would be able to make the necessary connections between fantasy and reality in 

the idea of the Plastic Police. Even though I liked the idea, I thought that a story that was 

more realistic might work better for children that age and thus the birthday-party could have 

been a better option. In the end I chose the garbage clean-up day as it would allow me to 

make a similar point as in the birthday-party, while also telling a story about what it is like to 

participate in a beach clean-up event. 

 

When I wrote the story about Tobias and Kornelius, I started out with Tobias the cod 

swimming around in the ocean. I wanted him to encounter plastic waste and other marine 

animals. The choice fell on a crab, which I named Kornelius. I thought that this might be an 

animal that children know about and might be fascinated with. It was also an opportunity to 

get a color contrast (red vs blue). I wanted to keep the palette somewhat realistic, and thus I 

needed to put together items that would allow me to make the images interesting to look at as 

well.  

 

The grumpiness of Kornelius came forth as I envisioned their first meeting. Through playing 

around with the characters, I realized that since their personality were so different, they 

would be well suited to have a discussion. This meant that the focus of the story shifted from 

only exploring how the plastic ended up in the ocean, towards including a discussion about 

how the humans acted as well. I also spent some time to consider what kind of items I should 

choose for the plastic waste. Since they were to appear on a screen, they could not be too 
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small, like micro-plastic or a q-tip. In the end I chose a plastic bottle, a coffee cup and a 

plastic bag, because they are all at the top-ten list of plastic items found in the ocean. The 

choice between the two versions I wrote was easy, as the first would have been too long to 

make and the second version had a better structure.  

 

6.2.3 Managing tensions in the writing process 

When writing the stories, I needed to find a balance between making something that could 

capture the children´s interest (design practice) and at the same time convey the issue in a 

new way (design exploration). The ideal was of course that the thing I produced through 

design exploration would result in a new insight or understanding for the children and 

parents. 

 

Appealing/engaging vs. challenging 

The movies thus needed to be appealing and engaging, and at the same time allowing the 

children (and adults) to learn and maybe also be challenged in some way. I tried to combine 

things that children care about with things that can be useful for them to learn about plastic 

waste.  

 

In the dilemma version, the moral conflict was the strategy to both engage and challenge 

children and parents. The moral conflict between “fun” and “right,” was thought to be both 

relevant and understandable for the target group. I explored this conflict through the three 

stories described earlier: The Plastic Police, The Birthday Party and The Garbage Clean-up 

Day. The point with using a conflict as a basis was not to make children and parents to do 

what is considered right all the time, but to explore and problematize the space within this 

tension, as a way to tell a more nuanced and realistic story about plastic pollution. Hopefully 

this approach might get children and parents to think about the issue in a more nuanced way, 

and thus make a better foundation for a discussion.  

 

I tried to think about what questions and dilemmas could seem relevant and interesting for 

children in the target group, and also what decisions they might be interested in and/or 

allowed to make. The idea for The Birthday Party for example came about as a result of these 

questions, in combination with the research I did at the Eco-Agents web-page, where I found 

a guide to create an environmentally friendly birthday-party. When including dilemmas in the 
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stories, I thought that it needed to be presented in a short and concise way, so that the 

children do not get unfocused or bored. Letting the children (and maybe their parents) make 

choices along the way instead of focusing on one large dilemma, were seen as a possible way 

to do with this.  

 

Simple to understand and reflecting the complexities in the real world 

Another challenge was to make a story that would be understandable and at the same time 

reflect some of the complexities in the real world. I struggled with this tension when writing 

the stories that told how the plastic ended up in the ocean. I wanted to make them a little 

different than the ones I had found during the select phase, and I did not want to rely on 

simple polarities like good versus bad and smart versus ridiculous. The reason I wanted to do 

this is to convey to children that things are not always easy, that there might be reasons as to 

why things are the way they are. I wanted to try to promote understanding instead of anger 

and judgement.  

 

Knowing what to do to solve global problems like the plastic crisis is difficult, as plastic is 

woven into our global system in a way that makes it hard to understand how to get rid of it. 

Even if everyone did the right thing, we might still have problems, because plastic might still 

end up in nature. This was something I tried to convey in the first story about the plastic 

bottle from Germany. The youth did the right thing and put his used bottle in the bin, but the 

bottle still ended up in the ocean. I also wanted the stories to give parents a chance to 

recognize that we are contribute to plastic pollution even if things might be the responsibility 

of others, like the last sequence in Tobias and Kornelius, where the girls leave their plastic 

bag besides the full garbage cans. Although they might be right that it is not their 

responsibility that the garbage cans are too full, their trash still ends up in the sea.  

 

Serious without evoking guilt, sadness or fear 

I wanted to find a balance between playfulness and seriousness, as I wanted the prototypes to 

convey that plastic pollution is a serious issue, but not make it painful to watch or scary. I did 

not want it to seem hopeless, to evoke fear, guilt or anger, but at the same time I did not want 

to make it too “feelgood”.  
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6.2.4 Making the prototypes 

I started with making The Garbage clean-up day. I used a flowchart that mapped out the 

actions and the dialogues to some extent (figure 40). The flowchart gave me an overview of 

the complete story, as it showed me all the decision points, where the story splits. I knew I 

would not have time to draw and animate the complete story, so I chose the branch that did 

not involve going to the beach, as it would allow me to show how “the wrong choice” in the 

beginning could also end “well”.  

 

 
Figure 40: Flowchart with decisions 

 

When I started to draw, I realized that there were still many details that I had not figured out. 

The software was a great help, because it allowed me to edit the movie, to some extent, on 

the spot and play it afterwards. This way I could get a feeling on how it would turn out. I 

made a scaffold for the iPAD out of my DVD-movies (figure 41), which allowed me to place 

the A5 sheet of paper in the right distance under the iPAD: I also used an extra lamp, to get 

some more light on the drawings. Stop Motion Studio came with functionality that allowed 

me to manually adjust the camera, so that I was able to adjust the white balance, shutter speed 



 

 98 

and blender to get the right light and color. I drew one frame that I copied by a photocopier, 

to get the same size on all the frames.  

 

 
Figure 41: Scaffold for the iPad 

 
When I made the first prototype it was difficult to estimate the time I would need to finish it, 

which led me to spend as little time as possible on the drawings. To do this I chose a loose 

sketching style, although I decided to spend a little extra time to add color, as a way to make 

the images more appealing and interesting. Watercolors were chosen, because it is a 

technique that is good for sketching and would thus allow me to work faster. In the end the 

Garbage Clean-up Day consists of about 40 colored drawings and about 90 frames.  

 

The mood in The Garbage Clean-up Day I was inspired by the children´s book Jeg vil ikke gå 

og legge meg (I do not want to go to bed) written by Astrid Lindgren and illustrated by Ilon 

Wikland (figure 42). The story and illustrations have a serious, soft and down to earth feel 

about it and in my opinion manages to convey a point, without being too obvious or 

moralistic. 
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Figure 42: Jeg vil ikke gå og legge meg, written by Astrid Lindgren, illustrated by Ilon Wikland 

 
After I had shot the images, I needed to edit the movie. Stop Motion Studio allows to export 

both movie formats, like mp4, as well as a complete set of JPEG images. I chose to export the 

images as JPEG and continue the work in iMovie, which was simple to understand, and had 

the tools I needed. When I got to the part where the boy tosses his bouncy ball though, I 

discovered that iMovie was not really suitable for making the parts of the movie required 

extensive use of animation. The scene where the boy throws the bouncy ball for example 

contains about 40 images, and if I had more parts in the story like this, the timeline would 

become too long and impossible to work with. iMovie also imposes a lower limit of 0.1 

second for the image to be shown, which is a little long. In addition, it was really 

cumbersome to drag the images to the smallest size, it would always pop back to 0,2 or 0,3 

seconds and I needed several tries for each image to do this simple operation. In the 

following prototype I used Adobe photoshop to make the animated sequences instead and 

imported the scenes into iMovie as mp4 files, to put them together. 

 

After I had put the images in the Garbage Clean-up day in the right order I had to start 

recording the sound. In the beginning I was considering getting other people to do the voices, 
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but when I started to write the dialogues, I realized that I made too many changes along the 

way. This is probably because of my lack of experience, but getting the words, pitch and pace 

right took several tries. Often, I did not know in advance how I wanted it to be or what would 

work until I had recorded it several times. Getting other people to do them would be less 

flexible, as it would be hard to make changes, and I would not have the opportunity to 

experiment as much along the way. While recording and listening to my own voice was 

embarrassing in the start, it became more interesting as I got used to it. It made me think 

about how our voices are different, and how it is a powerful tool to convey moods and spark 

feelings in us. I decided that I wanted to keep “the natural tone” in my voice and concentrate 

on the mood that I wanted it to convey, and not exaggerate or change it in a way that felt 

artificial and too caricatured. The down side of this decision is that it can be somewhat hard 

to understand which of the character is speaking at times, something that would have to be 

fixed at a later stage in the process.  

 

In the beginning of the process of adding sound I also used a soundtrack that played in the 

background of the movie. At first, I liked it, because I felt it added a nice mood and a playful 

rhythm to the images, but as the work proceeded I thought that the music did not really fit the 

mood that I was trying to convey, because it was to cheerful. I decided to find another track, 

but I found that it was hard to pinpoint the atmosphere I wanted in the story, and in the end, I 

found that the story could work without it.  

 

After I had made the first movie, I felt that I had learned a lot from trying things out and had 

a better sense for how I wanted things to be. I also could estimate better the amount of work 

of each task, and I decided to spend a little more time on the drawings in Tobias and 

Kornelius than I did at The Garbage Clean-up Day. The experience from the first movie also 

made it easier to draw more precise storyboards for the second movie (figure 43). The 

sequences and drawings in the final prototypes are very similar to the sketches, only more 

elaborate.  
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Figure 43: The storyboard for the plastic bottle 

 
Tobias and Kornelius is made up of seven parts, four parts take place underwater where 

Tobias and Kornelius appear and three parts tells us the story of how the plastic items ended 

up in the ocean. I decided to use another technique to make the scenes under water, because 

these parts would need more animation. Larger, more solid pieces would be easier to move 

around in the frame. This also meant that I needed a larger scaffold, so I made one out of an 

old prototype I had stored (figure 44). I chose a combination of painted cardboard and textiles 
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to make the scene and characters. The textile allowed me to play with a new set of contrasts 

in the frames, for example between the shiny water and rugged ocean floor. The light on the 

three-dimensional surfaces gives the images depth in a way that would be very time 

consuming to achieve through digital means.  

 

 
Figure 44: Scaffold used in Tobias and Kornelius 

 
During my initial investigations I noticed that for example the sea-bed in the Blekkulf series 

were colored in bright colors, which makes the images very appealing, but it does not 

resemble a Norwegian sea-bed (figure 45). The characters are also very cute and cartoonlike, 

one example is Krabbelars (figure 46). These renderings made me wonder if a more realistic 

appearance of the characters and their surroundings would make it easier for children to 

connect the content in the story to reality. Even though it would be difficult to test this 

assumption, I decided to try this approach in my design suggestion. I wanted it to be realistic, 

but not photorealistic, the characters and materials should evoke sensuous associations to the 

ocean and marine animals of the real world.  
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Figure 45: Underwater scene from the series about Blekkulf, used with permission. 

 

 
Figure 46: Krabbelars from the series about Blekkulf, used with permission. 

 

To do this I drew from sensational memories from playing at the shore in my own childhood. 

When I painted Kornelius and Tobias I tried to stay close to reality in shape and color, but I 

tried to make Tobias a little cuter and more cartoonlike by adding a “glint in his eye” and a 

smile (figure 47). Kornelius became a little scary in my opinion, but I thought that this could 

fit with his grumpy personality (figure 48). 
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Figure 47: Tobias 

 
Figure 48: Kornelius 
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The “human world” is drawn in pencil and painted in watercolor like The Garbage Clean-up 

Day. This is mainly due to practical reasons, because the images needed too many different 

components to be made from cloth (figure 49). In the end I think this worked out well, 

because the different expressions separate the sequences in the story and makes the transition 

between them more obvious. The transparent expression of the watercolor is also a nice 

contrast to the dense and rich expression in the scenes from the sea-bed. 

 

 
Figure 49: Scene from the story about the plastic bottle 

 

The stories about the plastic items that ended up in the ocean was different than garbage 

clean-up day, because the main characters were plastic items. To make them more interesting 

to watch, I wanted to include some sound effects. For example, the sound of the truck that is 

driving and the sound when the bottle falls out of the truck (figure 50). It was interesting to 

play with the rhythms and expression of the different sounds, and in the end, I found a 

combination I thought might work to catch the children´s interest. I also needed to introduce 

a narrator to explain what was happening. In the underwater scenes with Tobias and 

Kornelius, I wanted to include underwater sounds to get the right mood.  
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Figure 50: I used sound-effects to make this scene more interesting to watch 
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7 The RtD process part three: Evaluate 
7.1 Informal evaluation 
After finishing the prototypes, I wanted to get some initial feedback before testing them with 

children and parents at Citykids. I started out by showing the prototypes to interaction design 

students and professors, looking for reactions, asking for their thoughts and try to discover if 

there was any trouble in understanding the content. After three test-sessions I had a small list 

of things I could fix before doing more tests. For example, to fix some parts of the dialogue, 

making it a little clearer who was talking, turning down the volume of some of the sound-

effects, as they were found to be too high. I also decided to re-shoot the section with the 

angry man in the Garbage Clean-up Day, because two of the people I showed it to, expressed 

that he made them a little uncomfortable and they thought he was a little too scary for 

children in my age group. I thus made the sequence shorter and the less intense in the 

expression. One of the people I showed it to did not think that the plastic bottle should fall 

out of the truck, because it could make people think that it is not any use in doing the right 

thing. Several liked that we got to see where the plastic ended up.  

 

After this iteration, I did two unstructured interviews with people that work within the field 

of pedagogy, a pedagogical leader and a researcher, to check if they thought that the 

prototypes were suitable for children and to get some additional feedback. I also got a written 

assessment from a kindergarten assistant and her pedagogical leader. The pedagogical leader 

I interviewed also offered to show the prototypes to the children in his kindergarten, and he 

gave me feedback about his experiences. I also had two evaluation sessions where I visited 

parents and children at home. In addition, I got written feedback from two parents that 

showed the prototype to their children, which were a little older than the target group (10-14). 

 

7.1.1 Unstructured Interview with researcher from pedagogy 

I did a short unstructured interview with a researcher in the field of pedagogy, who does 

research on children´s learning in museum settings. I wanted to show him the prototypes to 

check if they would be suitable for the intended target group, and I was also interested in 

other thoughts and opinions that he might have after seeing the prototypes. He told me that he 

thought children would like the prototypes, that they seemed suitable for the target group, and 
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that the content presented was simple enough for them to understand. He also told me that 

stories can be a nice entrance when working with children, and that it can work for children 

from different backgrounds and cultures because all cultures have stories. He also 

commented that these prototypes can work with children´s media experiences, as they meet 

some expectations and breaks some.  

 

7.1.2 Unstructured interview with a Pedagogical leader  

I also did an unstructured interview with a pedagogical leader in a kindergarten. I showed 

him Kornelius and Tobias first. He told me that that he liked that the story introduced ethical 

questions to children, for example when Kornelius states that humans only think about 

themselves, and Tobias are unsure about that. He also liked that the prototypes allowed 

children to think, as the answers were not made completely clear to them. He also expressed 

that it was less didactic than what he was used to. When he saw the over-filled trash cans and 

birds in the last sequence he exclaimed: “Many children have seen this!”.  

 

He also had some suggestions for changes in the prototypes. He for example suggested that I 

might consider changing the wording in the first movie from: “This is Thomas, he comes 

from Germany, a country far away from Norway” to “This is Thomas, he lives in a country 

far away from Norway.” So that Germany are not explicitly targeted as the polluter of the 

ocean. In the plastic cup video, he suggested that I should include a narrator, which I had not 

at that point, because it could help children to focus and to understand what is happening. He 

told me that children are easily distracted, and that they do not always know where to focus 

in a scene if there are a lot of details and things going on. It is thus important to make it clear 

to them where they should look. He thought that the use of still images with only one thing 

that moved in the movies, were a good thing, that could help children to focus their attention 

and understand the message. A narrator would give them even more support to make sense of 

the content. He also commented that children that age might not understand that a heart 

meant love.  

 

He also liked the second movie and said that this was more didactic, because it conveyed a 

clearer message as to what we should and should not do. He liked that the grumpy man was 

realistic. He also mentioned that the story showed children that we should use gloves when 

picking trash, so that children do not begin to pick plastic-trash without it. After watching the 
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movie, he asked me to play one part of it again because he wanted to check something about 

the dialogue between the mother and the son, when she tries to convince him to pick up the 

plastic trash. After he saw the clip again, he approved of it, and said that it was good that the 

mother talked with the child, and not down to the child. He also told me that there is not 

much material available about sustainability directed to children this age, and that they have 

to create most of the materials they use to teach themselves.  

 

In the kindergarten of the pedagogical leader 

The pedagogical leader asked me if he could show the movie to the children in his 

kindergarten. He showed to 13 children in the age of 3-6. After which he gave me some 

feedback on how the children received it. A few of the children commented that the voices 

were a little low and the sound-effects was high at some places. He told me that the children 

could understand the content of the prototypes as both pictures and voices showed them what 

happened.  

 

He told me that he thought he could feel that the movies affected the children and he 

commented that: “It is rare to see them sit so still and quietly during a film or a video.” He 

also told me that nearly all of the children concluded that it is wrong to throw garbage on the 

street. “I heard several children say this to others and to their parents when they talked about 

the movie.” He also told me that they got several questions from the children about why they 

threw garbage at the street and in the sea. One example was the sequence with the coffee cup, 

where the man throws his cup at the garbage can and misses, they were stunned and asked: 

“why did he not pick it up?”. After watching the movies, the children were all in agreement 

and answered with nods and comments that garbage belongs in the garbage cans, when they 

were asked what they thought about garbage in the sea. He also used the movie to make a 

point about why they should recycle plastic, which they also teach and do in the kindergarten. 

The staff and parents that he told about the movies were positive.  

 

7.1.3 Feedback from Kindergarten assistant and pedagogical leader  

In addition to the previous interviews, I sent the movie to a kindergarten assistant and got 

feedback from her and her pedagogical leader. They were both positive about the movies and 

the stories, especially about the idea of including interactivity. They expressed that the 

drawings and colors were nice and that this would probably serve as a way to get the children 
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interested in watching. They also mentioned that it is a challenge to make children at this age 

sit still and watch a movie. After discussing amongst themselves, they concluded that the 

voices might be a little too monotonous. They stated that “Children´s attention can easily 

wander if things get a little dry”, and suggested to make the voices clearer almost 

exaggerated, in pitch and mood, to help capture and hold the children´s attention. They also 

suggested to make a clearer distinction between the mother and child and pointed out that 

music and sound-effects is very captivating. 

 

7.1.4 Testing the prototypes with children and parents in their home 

In the first session I went to visit Lisa and her mother Ida. Lisa is four-and-half years old. 

When I came, Lisa was busy with doing other things that she wanted to do, so I had to wait a 

little, drinking tea and talking to her mother, before she agreed to watch the prototypes. The 

three of us sat around the kitchen table. I played Kornelius and Tobias first. Lisa paid close 

attention but did not say much. I could not detect much facial expressions on Lisa. Ida on the 

other hand, were a somewhat more expressive and made sounds and comments along the 

way. When we came to the sequence with the over filled trash can and the birds Ida 

exclaimed: “this could have been me!” and then she laughed and said “uff”.  

 

After finishing the first, I asked Lisa if she wanted to see another one, and she said yes. After 

a minute or so into the Garbage clean-up day, Lisa´s attention started to wander a little as she 

started to fiddle with some brushes and paint that also laid on the table. I thought she might 

have lost interest, but suddenly her eyes found their way back to the screen, and she paid 

close attention again. When the movie was finished I asked her if she liked the movie. She 

nodded. I also asked her if she thought the man was scary, and she shook her head and smiled 

a little. “What did you think of him, was it wrong of him to throw garbage on the street?” I 

asked. She looked at me with an expression that could indicate that she thought I was a little 

stupid. When I asked her which one was her favorite she said: “they were both my favorite”. 

Ida liked Kornelius and Tobias best, because it let us see the consequences of the plastic 

pollution.  

 

In the second session I went to see “Lars” and his mother “Caroline”. Lars was three and a 

half years old. He also had a baby sister “Katrine”, which was one year old and an aunt, 

“Sigrid”, that watched the prototypes together with us. He had been told that I would come 
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by to show him some movies and when I arrived, he was very eager to watch. We went 

straight into their living-room and put the laptop on the sofa-table. It was obvious that the 

living room was a place that the children used to play in, because there was a lot of toys in 

the room. Caroline asked me if she should take baby Katrine to another room, but I told her 

that they both could stay if they wanted to, because younger siblings are often present at 

Citykids.  

 

We started with the Garbage clean-up day. Lars watched the movie quietly, paying close 

attention to the end. His aunt commented on a few occasions, making enthusiastic sounds 

when the boy agreed to clean up and disapproving sounds when he did not.  When the movie 

was finished he wanted to see another movie and I put Kornelius and Tobias on. Lars was 

enthusiastic when he saw Kornelius, yelling “a crab”, repeatedly while bouncing on the 

couch. When the screen appeared that asked him who he agreed with, he chose Kornelius (the 

crab) every time. Later his mother told me that he is very interested in animals. As the movies 

proceeded his little sister was becoming more active, climbing around in the couch, and 

suddenly on Lars as well, but even so he continued to watch closely. After we had finished 

the second movie he asked if he could see another one. I told him that there were no more, 

but that he could watch them again if he wanted to, but he declined.  

 

When I tried to ask him some questions about what he had seen, he became very shy and hid 

in his mother´s lap. When his mother repeated the question, he told her that she had to 

answer. In the end he stated that “they were both my favorite”. Caroline tried to get him to 

answer, but she told me that he rarely wanted to talk about what he had done and seen. When 

I asked Caroline if she had a favorite, she said that she liked both of them. She also told me 

that Lars has learned about plastic waste in kindergarten and that he pays close attention to 

litter when they are outside, commenting on and picking up garbage from the street. She told 

me that her first reaction had been “no!”, because it was unsanitary, but when she thought a 

little more about it, she thought it was a good thing. I asked her what she thought about the 

grumpy man in Garbage clean-up day, and she said it was fine and commented that even 

though most adults are nice and would react otherwise, some adults are like that. 
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7.1.5 Feedback from older children 

I also got a few opportunities to get feedback from older children. Even though they are not 

in the target group, their feedback can still be of some interest, as older siblings can influence 

what younger children think and feel, and thus it would be beneficial if they were positively 

or at least neutral towards the stories.  

 

One of the girls that watched the prototypes was eleven years old, she liked Kornelius and 

Tobias best. She said that she liked the style of the animation, and that it was cool and funny. 

In addition, she mentioned that she liked the three stories, the questions and the sound effects. 

She liked the second movie as well and commented that it seemed realistic and that she liked 

the questions. Another girl which was 15, liked the animation style of the first movie and 

stated that it is good that we get to see where garbage ends up (in the ocean). On the other 

hand, she was a little worried that people would watch the movie and think that someone else 

would pick up their trash. She liked the second story best and commented that it seemed more 

real.  

 

The third girl that watched the prototypes was ten years old, and she also liked the animation 

style in Kornelius and Tobias best. She commented that the cod looked very real. She liked to 

hear about how garbage quickly can end up in the ocean and that it was easy to understand, 

because she had seen similar things before. She also commented that it would be better if the 

cod swam the right way when swimming after the plastic garbage. She thought it was a little 

difficult to understand who was talking in the Garbage clean-up day. She commented that the 

mother was good at recycling. She also said that it was good that they went over to the man 

and told him that he should not toss trash on the street, but that he was a little grumpy.  

 

7.1.6 Summary and reflections 

From the open-ended interviews, I learned that the stories were suitable for children from a 

pedagogical point of view. The researcher supported the decision of using stories, because 

can be a nice entrance when working with children in this target group. From the interview 

with the pedagogical leader I also got some pointers that I used to improve the movie before 

the final evaluation, adding a narrator to the story about the coffee-cup. He was also able to 

identify and appreciate several of the things I had considered during the making of the 

movies. For example, that the Garbage clean-up day explicitly stated that one should wear 
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gloves when collecting plastic-trash, how the mother spoke to her son and he appreciated the 

realism of the grumpy man. 

 

The setting after watching the prototype at home with children was a little challenging. Both 

of them became a little shy and Lars did not want to answer my questions. Had I been more 

experienced I might have been able to get them to relax and open up, but I was a little unsure 

of how to deal with it and I did not want to make him uncomfortable by continuing to ask 

questions against his will. Both of them stated that: “both were my favorite”, but I cannot be 

sure that this reflects their opinion, or if they just felt like they had to answer something. At 

least I can conclude that they did not feel strongly enough about any of them to name it their 

favorite. Both of them payed very close attention to the movies most of the time, even with 

distractions, such as toys and younger siblings around. It was not easy to read their emotions, 

because their faces were somewhat “blank”.  

 

Ida, Lisa´s mother, clearly caught the point about the full garbage cans at the beach, stating 

that “this could have been me” with an additional “uff”. This was exactly the kind of reaction 

I was hoping for when writing the story. That the story points at something we do, in a way 

that we recognize that it is wrong, without feeling judged. The angry man in the Garbage 

clean-up day got a better reception after I made him less angry. Lisa 4.5 did not think that he 

was scary, and the Caroline, Lars´ mother, and the pedagogical leader, thought that it was ok 

that he became angry, because some adults are like that. Lars was very fascinated by the crab, 

and it did not seem like he found him scary, like I was afraid he would.  

 

The older children all commented that the movies seemed realistic, and that this was a thing 

they liked. Even though the simplicity did not seem to bother people, the fact that the cod 

swam the wrong way was mentioned both by one of the adults and one of the older children. I 

made it that way, because I did not want to spend the extra time painting another cardboard 

cod, but it seems that some were disturbed by it, and this will steal attention from the content.  

 

7.2 Final evaluation in the Field 
By using powerpoint and a laptop with touchscreen, I managed to make an interactive 

prototype from the movie about Kornelius and Tobias that I could test at Citykids. The 

Garbage Clean-up Day was not tested, because making the complete story interactive would 
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take too much time. I set up the prototype at Saturday and Sunday from 13.00-16.00. The 

main event took place in the marble hall at the first floor. I had a separate room on the third 

floor (figure 51) next to children´s yoga, which is also a part of the Citykids event. The yoga 

sessions start at every hour during the opening hours, and thus I had the chance to get people 

in to watch the story after each session.   

 

 
 Figure 51: Location at Citykids 

 
As the children are small, it was difficult to get people to wait after the yoga session, so I 

managed to get one group after each session. In the end I got to test the story on six different 

groups of people. 22 people in total, 10 adults and 12 children between four and eight year, in 

addition there were three babies. Some children were alone with their parents, and some were 

in groups with several parents and children. 

 

7.2.1 Attention and engagement 

Several of the children that visited was explicit about their engagement in environmental 

issues, and others expressed that the topic were familiar to them. All of the children that came 

by, watched the whole story to the end. Even though the youngest children payed attention 

for the most part, none of them seemed to be affected by the content in the same way that 
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some of the older children were. Most of the older children expressed themselves emotionally 

while watching the story, both verbally and through facial expressions. They seemed to know 

about the consequences of plastic pollution and appeared to be more emotionally in contact 

with what they witnessed. They uttered things like “åh-å” and “å nei” when they saw the 

bottle that fell out of the garbage truck, when they saw all the trash-cans full of garbage at the 

beach and the boy missed the trash can.  

 

One exception of this was one case when one of the older children seemed a little bored or 

uncomfortable while watching. I am not sure if this was because she did not like the story or 

because she became a little upset because of disturbance from her younger siblings that were 

also in the room.  

 

 
Figure 52: The prototype in the evaluation session 

 
7.2.2 Interactions with the prototype 

The interaction with the prototype went well for the most part, but I had to intervene a few 

times to get it back on track if the children pressed to many times on the screen. Not everyone 

understood that they could press the screen immediately. In most of the interactions the 
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parents would repeat the opinions of Kornelius and Tobias at the first interaction, and after 

that the children seemed to be more prepared and payed extra attention when they spoke.  

 

The youngest children especially two of them seemed to think it was very fun to press the 

buttons, as their faces would light up and smile when they saw the blue screen appear. In one 

of the cases the child pressed the buttons eagerly several times and at the end of the session 

he said: “it was only the crab that worked”, thus it did not seem like he got the point about 

agreeing with either Kornelius or Tobias. This does not necessarily mean that he did not get 

anything of the content in the movie, because he seemed to pay attention while watching in 

between. In another session with a young child it seemed like he understood the agreeing part 

better. After the first session, one of the adults repeated what Kornelius and Tobias said, and 

the boy said that he agreed with Tobias and pressed the button. In the next two question-

pauses he did not press the button immediately, although he seemed very eager to, instead he 

hesitated a little before pressing.  

 

7.2.3 Intergenerational discussion about the issue 

Although there was some conversation about the issue, there was little discussion or elaborate 

talking. Mostly parents repeated something that needed more explaining or asked question to 

the children. Examples of this were: Is it okay to throw trash on the ground? What can you do 

if the garbage can is full? Although there was little external discussion about the issues, there 

were some traces that the children did some internal deliberation on who to agree with. Small 

things like hesitating a little before pressing the images or explicit things like telling the 

others to wait because they have not decided. The children that watched the movie together 

all stated their opinion, but it did not lead them to discuss the issue explicitly. In another 

group session they agreed on who to agree with, but without any discussion.  

 

One of the older children was unsure on who she should agree with after the first movie and 

said she did not know. After her mother told her that she could choose, she did, and in the 

remaining two she chose who to agree with on her own. None of the parents stated explicitly 

their own opinion during the sessions. 
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7.2.4 Opinions about the initiative and the experience 

Most of the parents that came by expressed themselves positively to the topic and the movie, 

either by smiling approvingly when they recognized what the issue were, or by talking 

positively about the movie to their children. One woman that said to her child: “Plastic in the 

ocean, you have heard about that in kindergarten, that is exiting.” The parents that did not 

express their approval of the initiative openly did not seem to be directly against it, just not 

that interested, and even though they did not pay attention during the whole movie, I 

observed them smiling to themselves at certain times as if they agreed with something or got 

a point. 

 

All of the children pointed at the smiley end of the scale when I asked them what they 

thought about the experience. The children that were already engaged gave the best score. 

One of the engaged children said that she thought it was nice that not everything at the event 

was about having fun, but that they could think of things that were not so nice as well.  

 

7.2.5 Challenges in the field 

In the dynamic environment of a field setting, not everything will go as planned. Even though 

I have worked at Citykids for a while now, my experience in interacting directly with 

children is not that extensive as I mostly observe children and parents interacting at a 

distance. It was a little hard for me to use the smiley-face-scale, and I am not completely sure 

if they felt comfortable enough to give me their opinion. The field setting is also more 

stressful because it is unpredictable, compared to testing in controlled settings that is 

scheduled in advance. My stress-level in the situation did not get any better by the fact that I 

am also at work and have to deal with the tension between being a researcher and providing 

the best possible experience for visitors. Drawing out a A4 informed consent form packed 

with text about the project and how I store the data, while their children are waiting 

impatiently to watch the movie was really challenging. This (and the fact that I realized that 

there was not much discussion going on anyway) led me to skip the form on a couple of 

occasion and made notes on paper after they left that did not contain any information that 

could identify them. This means that my data-set could have been richer and allowed me to 

give an even more detailed descriptions of the situations. On the other hand, even if I had 

managed to get consent to record sound in all of the sessions, the main impressions of the 

situation would still point in the same direction. That most of the children and parents seemed 
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to like the prototype, but that it did not manage to evoke the level of conversation and 

discussion that I had hoped.  

 

Although I was not able to plan the selection of children in advance, the range of children 

that came by was quite varied, some of the children were engaged in environmental issues 

already, some were not, and they were nicely spread out in age. The parents seemed also both 

engaged and unengaged in the issues. And I got to observe groups of children and children 

alone with their parents. 
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8 The RtD process part 4: Reflect 
In the fourth phase of the RtD process, the designer should reflect upon his experiences and 

learning outcomes of the process (Zimmerman & Forlizzi, 2014). The initial aim of this study 

was to gain insight into how to design interactive experiences that supports learning and 

engagement in sustainability issues, for children (4-6 years old) and their parents, in an 

informal learning context. In this chapter I present and evaluate the key lessons from my 

project. Starting with a descriptive summary of the prototypes and their aim, continuing to 

the key lessons complied from the evaluation session, furthermore I present suggestions on 

how to develop the prototypes further, before evaluating my contribution according to the 

criteria described by Zimmerman et al. (2007): Process, Invention, Extensibility and 

Relevance. 

 

8.1 The prototypes 
In the former study I participated in related to children´s engagement in environmental issues 

(Culén et al., 2016), we concluded that children would speak up and state their opinion if they 

were given a chance, and we argued for a further exploration of this design space, where 

children are framed as potential activist. My thesis builds upon these experiences and draws 

inspiration from the field of ECEfS, as this field envisions formal and informal education, as 

spaces that can and should empower children to become contributors to sustainable 

development in society. Children should not only learn facts, they should also learn to think 

and discuss critically, and have experiences that let them develop a sense of agency in 

relation to sustainability issues and learn that they can act for the environment and for 

sustainable development.  

 

I am trying to create an experience through the artefact that I make, that potentially could 

contribute to sustainable development, as well as extending the offer at Citykids, to give 

children and parents that visit a richer experience through engaging with serious issues. I 

have worked within the constraints and opportunities of the design context, to create 

something that takes both children and the sustainability issue seriously. During the design 

process I chose explore the possibility of using an interactive story as a way to convey 

information. A story was thought to motivate children to slow down and pay attention, and 

thus give room for reflection and discussion  
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I wanted the stories to inspire children and parents to care about the issue, so I needed to 

convey the information in an understandable manner that also would allow them to connect 

emotionally to the issue. It was also important to do this in a way that might inspire hope and 

agency in relation to the issue, and not evoke emotions like guilt, sadness and fear. The 

stories should in addition reflect the seriousness of the issue, but at the same time come 

across as appealing and playful. These considerations led me to apply nuance and realism as 

an approach to telling stories, in contrast to the more entertaining, optimistic and feelgood 

approaches that I found in the public pedagogies I looked at during the select phase. To make 

the stories, it has been necessary for me to learn about plastic pollution, to be able to select 

and adapt the issue in a way that makes it suitable to children in the target group. My main 

focus has thus been pn the children, but the hope was that parents might enjoy it and learn 

from it as well.  

 

RtD as a research approach has allowed me to put the vision I developed in the select phase 

to the test and try out how my considerations should be pieced together and integrated in a 

specific artifact. In my study I made two different types of interactive stories. Tobias and 

Kornelius is inspired by the story of Blekkulf, as it lets us to see the plastic pollution from the 

perspective of the marine animals. To distinguish my project and explore another direction I 

tried to apply a more low-key and realistic approach, both in form and content. This story is 

thought to make the consequences of plastic pollution visible to children and let them learn 

about how plastic can find its way into the ocean. The children also witness a discussion 

between the grumpy Kornelius and the benevolent Tobias about the way the humans in the 

stories behave. After each discussion children can choose which one of the characters they 

agree with the most. This is thought to be a way to explicate different perspectives and letting 

children make up their own minds about what is right. 

 

The Garbage clean-up day explores another strategy which allows children to choose what 

the characters in the story should do. This story thus focuses on dilemmas, and letting 

children choose what to do can be seen as a way to make them more interested, because they 

get more “ownership” to the choices and their consequences. The Garbage Clean-up Day 

revolves around a moral dilemma of doing what is “fun” versus doing what is “right”. The 

idea is that children can try out several routes through the story and reflect upon the different 

outcomes. Although the story tries to show children what they can do about plastic pollution 
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and give them arguments about why we should clean up plastic waste, it was not the intent to 

convey the dilemma in a moralistic black and white manner. The goal is not to make 

everyone go out and clean up plastic waste, instead it aims at giving children and parents 

some knowledge about the issue and a space to reflect upon what they can and want to do. In 

contrast to the tv-series Planet patrol, I did not want to convey the child in The Garbage 

Clean-up Day as smart hero that always knows what to do, and I also wanted to show that not 

all adults react in a positive and nice manner when confronted with their environmental bad 

behavior.   

 

The artifact as a research contribution 

Some of the contributions of my study resides within the artifacts, as they can capture and 

exemplify knowledge that cannot be represented through text alone, although text can point 

readers to certain points and highlight aspects of the design. One example is that I can 

describe that I combined still images including one moving part, with sound effects to create 

rhythm and flow in the story, but to understand exactly what I mean about this, observing the 

prototype in action is better. This means that both the text and the prototypes in combination 

are required to make the knowledge accessible and convey the complete picture. 

 

Playing with expectations 

As the work in my thesis lean mostly towards Design Exploration as described by (Fallman, 

2008), I have also used the opportunity to bring aesthetics in as one of the aspect to explore. I 

have worked with the look and feel of the prototypes, and how to integrate the interaction 

with the content. The balance between meeting and breaking expectations, has been an 

important aspect in making the interactive stories. One important example of how I tried to 

do this, is the inclusion of the question part in Tobias and Kornelius. In the evaluation 

sessions, it seems like most of the people that watches the prototypes did not anticipate 

something like this, because they often show signs of surprise when the screen pops up of 

approval when they understand what to do. Another example is the man that became angry 

when the mother and son told him that he should not throw waste on the ground. Playing with 

expectations in form, content and interaction was thus used as a strategy to get children and 

parents to enjoy themselves, while at the same time create a possibility for them to snap out 

of “their habitual thinking” in a way that could enable them to see things in a new way.  
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Animation technique 

During the design process designers develop several assumptions about how and why their 

design should work, making an artefact thus be understood as an inquiry, and evaluating this 

artefact might generate some answers to these assumptions. The RtD approach also has the 

benefit that it can generate additional lessons that is impossible to predict in advance. In my 

project for example, I had not made any assumption about the animation technique that I 

applied, but still some implications about this emerged during the evaluation sessions.  

 

The inclusion of traditional drawing and animation techniques in the prototype was made 

mostly out of practical reasons, because I can draw faster and better by hand than on a 

computer. During the evaluation sessions though, I learned that this combination was well 

received, both with children and adults. In one of the evaluation sessions for example, there 

was a girl at about three years old, that told her mother that she wanted to draw, and her 

mother replied: “I can understand that you want to draw when you see such nice drawings.” 

After which I gave the girl a piece of paper and a pencil, so she could draw, while her older 

siblings continued to watch. Although “the traditional non-digital look” was appreciated, 

there was some comments that Tobias was swimming in the wrong direction, when he is 

supposed to follow the plastic waste in the end of the story. I did this because I did not want 

to spend the extra time to paint a new fish that could swim in the right direction, but these 

types of simplifications should probably be avoided, because it will distract the viewer´s 

attention from the content.  

 

An additional lesson about the animation technique that emerged during the evaluation 

sessions was that this type of animation can well suited for young children, as their attention 

is directed to the one thing in the frame that is moving (figure 53). If this movement gets 

additional support from the narrator of the story, it can help children to understand what is 

going on. This feedback was given from one of the visitors at Citykids and the pedagogical 

leader that showed my prototype in the kindergarten. This was a benefit came to me by 

serendipity, as I did not consider it myself in the making process. 
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Figure 53: The red plastic bag is the only piece in the frame that is moving 

 
The use of a low-key voice  

Another example on how design inquiries can result in lessons that cannot be planned for in 

advance was what I learned about the use of voice in my stories. During the design process I 

decided to use my own voice for all the characters and as the narrator in both stories. This 

was mainly done out of practical concerns, as it allowed me to work independently, 

experiment and make as many changes as I wished. I wanted to keep a “natural tone” in my 

voice, and not exaggerate it too much, and I wanted it to fit with the overall feel of the story.  

 

Interestingly the feedback about the voice from the pedagogical professionals pointed in 

different directions. The kindergarten assistant and her pedagogical leader discussed the 

prototypes after watching, and concluded that the voice was probably too monotonous, and 

that this could make children pay less attention. They suggested to exaggerate more and 

differentiate the voices, to make it more appealing and captivating. The other pedagogical 

leader I showed the prototypes to though, was of the opposite opinion. He thought that much 

of the material presented to children is very exaggerated and high paced, and that the voice in 

the stories were a good alternative. The children did not say if they liked the voice of the 
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stories or not, but it did not seem to stop them from paying attention. In my observations, the 

children payed close attention most of the time during the sessions. This was also the case 

when the pedagogical leader showed the prototypes in his kindergarten, and he commented 

that he seldom sees the children so quiet during a movie. Implying that exaggeration is not 

necessary to get children to focus. 

 

During the design process I did not consider if a monotonous voice might put children off 

watching, but in hindsight I think that a low-key voice might actually be better to convey 

more serious issues to children, since it does not seem to put them off watching or interacting 

with the stories. It could even be that a low-key voice can help them to calm down and focus 

on the content. 

 

8.2 Key lessons from the evaluation sessions 

8.2.1 Getting children to slow down in a playful environment 

I assumed that an interactive story could motivate children to slow down and pay attention in 

an informal learning context, and thus promote learning and engagement. In the evaluation 

session it seemed like both the story of Tobias and Kornelius and The Garbage Clean-up Day 

provided sufficient motivation, both at home, in the kindergarten and at Citykids. Even with 

disturbances from for example younger siblings or toys laying around, all the children 

watched the story to the end, paying close attention most of the time. The interactive 

elements seemed to be appreciated, and several of the children that tested the interactive 

version seemed to pay extra attention to know who to agree with. 

 

8.2.2 Learning about plastic pollution 

I wanted the prototypes to support learning about plastic pollution, and I found reason to 

believe that several of the points I was trying to make came through in the stories. Typical 

reaction from adults would be nodding and smiling as they watched, and/or telling me 

afterwards that they liked a particular point. Many laughed a little as the plastic bottle fell out 

of the garbage truck, made comments or utterances about the man that missed the bin and for 

example gasped at the full trash cans at the beach, one of the mothers for example stated that 

“this could have been me”. Several recognized that this scene was from Huk, which is the 

beach in Oslo, that I used as a model for the images.  
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With an exception of the youngest children, which was mostly quiet and hard to read during 

the sessions, the children seemed more immersed in the story than the adults. They seemed to 

understand the points and took them very seriously. Some of the girls were upset at the last 

scene where the girls left the plastic bags besides the trash-cans and one boy slapped his 

forehead and groaned at their decision. The pedagogical leader in the kindergarten said that 

the children did not have any trouble in understanding the content and that all the children 

agreed that garbage belongs in the bin. He also said that he heard children say that it was 

wrong to throw garbage on the street to each other and their parents when they talked about 

the videos later.  

 

During the evaluation sessions, adults tended towards playing a supportive role and try to 

help the children understand the content better or help them to make up their mind by asking 

questions. Another group of parents took on a more distant role that left the children more to 

themselves during the activity. Only one of the adults stated their own opinions during an 

evaluation session. 

 

I am not sure if the children were able to understand that the people that picked up plastic 

waste at the end of Tobias and Kornelius was participating in a beach-clean event. I think that 

this could be stated more explicit, so that both children and adults can understand it. In the 

kindergarten session though, the pedagogical leader said that it seemed like the children 

caught the connection between the beach-cleaning event in the end of Tobias and Kornelius 

and the following story where the mother asks her son to participate in the beach clean event. 

 

8.2.3 Emotional connection  

In the design phase I assumed that an interactive story could provide children and parents 

with information about plastic pollution, and at the same time allow them to connect 

emotionally to the issue. In the evaluation sessions several observations confirmed this 

assumption. When I saw how touched some of the children became by the content of the 

stories, I was quite happy with my decision to not focus on any painful details, and that I 

managed to give the story a happy ending. Even though I think the topic is important to know 

about, it would not seem right to make them upset and maybe ruin what was supposed to be a 

nice and fun day with the family. I do not believe the experience did, as none of them seemed 
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sad after watching, and they expressed that they liked the movie and that they thought the 

topic is important. Even though they seemed emotionally engaged in the topic, I did not see 

any signs of the emotions I wanted to avoid evoking, like guilt, sadness or fear. 

 

The pedagogical leader in the kindergarten told me that he could tell that the children were 

moved by the story because they were unusually quiet, and that they seemed stunned when 

they asked questions like: “why do they throw garbage on the street?” and “Why did he not 

pick up the cup?”. 

 

Some of the adults I observed seemed to notice how the story moved them emotionally. They 

had similar reactions, utterances and expressions as the emotionally engaged children, but 

they seemed less immersed. Instead they seemed pleased, as if they approved of the way they 

were moved while watching. Since the children seemed so moved by the stories, I think that 

the decision to avoid a framing the issue as a crisis, not focus on painful details and include a 

happy ending was right. Even though it might be possible to challenge children more than I 

did, this should be done carefully in my opinion, since evaluations implies that the chosen 

approach seems sufficient to engage children emotionally. 

 

8.2.4 Discussion about plastic pollution 

In the design phase I also considered how the stories could support intergenerational 

discussion about the issue. In the evaluation sessions, there was some conversation about the 

issue. Mostly parents repeated something that needed more explaining or asked question to 

the children. Even though there was little external discussion about the issue, it seemed like 

the children did some internal deliberation when they decided to agree with either Kornelius 

or Tobias. The children that watched the movie together, all stated their opinion, and they did 

not always agree. Listening to the children and parents on the way out, it also seemed like 

some of them continued talking about the issue and the experience afterwards. 

 

8.2.5 Appreciation of the experience 

In Culén et al. (2016) we concluded that children would speak up and state their opinion if 

they got the chance, and we found that most children and parents were positive about the 

initiative. This was one of the reasons I wanted to explore this opportunity further in my 

master thesis, and the experiences from this project points in the same direction. Not all the 
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children I asked wanted to try the prototype, but all that agreed, watched the story to the end 

and pointed at the smiley end of the scale, when I asked them what they thought about the 

experience. The children that were already engaged gave the best score. The parents that 

came by was also positive, and those that were not, seemed indifferent or less interested. 

None of the parents expressed that they disapproved.  

 

8.3 Further development of the Prototypes  
The prototypes could be developed in several directions. It could for example make more use 

of animation and interactive elements. If more animation is included though, it is important 

that it is done in a way that does not distract children´s attention but help them to understand 

where to focus in the frame. More research could be done to find interactive features that 

could be included in both stories, that will encourage children to play/watch the story several 

times. One could also revisit the stories and develop them further. It could be possible to 

merge the stories, as suggested by the pedagogical leader, so that we get “both sides of the 

story”, over and under water.  Children could then choose something and witness the result of 

their actions under water. It might also be possible to better support discussion of plastic 

pollution, by including open-ended questions after each of the movies in Tobias and 

Kornelius, instead of the opportunity to agree with one of them. The Garbage Clean-up day 

should also be tested to see if this type of interaction in the story evokes more discussion, 

because then the children would have to agree on which alternative they want to choose.  

 

If the experience is to comply with the ECEfS-framework provided by Davis (2010) it needs 

to provide children with an opportunity to act for the environment as well. The chance to act 

for the environment is important, because this is the part of the activity which will enable 

children to experience their own agency in relation to the sustainability issue (Davis, 2010). 

This could for example be a space that allows children and parents to make stories 

themselves with the characters from the movie, or they could make art that they share with 

other children and visitors through a digital gallery. It could also be possible to try and get 

access to a public space like the subway, where a digital exhibit could be made out of art that 

children make out of plastic, together with their opinion on what we should do plastic 

pollution.  
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Even though I have some ideas on how to develop the other components, I think it could be 

interesting to include children and maybe some adults from the Eco Agents in the design 

process to develop this component, either as informants or a part of the design team. The 

children have experience in how they can, and prefer, to act for the environment, and the 

adults have experience in supporting the children´s efforts. The interactive story could then 

be framed as the component of the experience that provide education about the environment 

and serve as a starting point for an inquiry into how it could be complemented with an 

opportunity to act for the environment and/or an open-ended play experience as well.   

 

8.4 Evaluating my research contribution 
Zimmerman et al. (2007) suggest four criteria to evaluate the quality of research 

contributions within RtD: process, invention, extensibility and relevance. In this section I use 

these criteria to evaluate and discuss my research contributions. 

 

Process 

Zimmerman et al. (2007) states that an adequate description of the process is critical to 

evaluate the research contribution of interaction design research. Even though the process 

should be described with enough detail to be reproduced, it is not expected that the same 

process would produce the same results. Designers should provide information so that others 

can understand why they chose certain methods and judge the rigor applied to these methods.   

 

In the previous chapters of this thesis I have documented the design process in detail and 

accounted for the use of methods and design choices that I have made. I describe how I made 

sense of the design opportunity and how this understanding informed the subsequent design 

choices. In this way I show how a design effort involves a complex interplay of observable 

facts, personal reflections and serendipity, in the process to create a vision for the desirable 

future and a specific example that tries to bring about this future. To understand how this 

description produces knowledge that can be applied elsewhere, we can see my thesis in light 

of  Flyvbjerg (2006) article where he discusses the role of case studies in social science, and 

points among other things to the role of case studies in learning and the irreducible quality of 

good case narratives.  
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Flyvbjerg (2006) argues that case knowledge plays an important part in human learning, 

because it is through the intimate experience with multiple cases that we can develop from 

novices to virtuoso experts. He argues that since case studies provides readers with context-

depended knowledge, they will support learning and understanding in a way that rule-based 

theory does not. This way of thinking can also make sense in design, where we for example 

have design guidelines and heuristics that one can learn as a novice by reading about them, 

but to understand how to apply them in a specific design, experience with cases is necessary. 

Such experiences could be gained through participating in design projects, but it could also 

be gained from reading about design cases, where the process of applying a range of 

principles in a design are described in a specific context.  

 

According to Flyvbjerg (2006) the case study provides the researcher with a closeness to real 

life situations, which he sees as important in two ways. Since human behavior cannot be 

reduced to rule governed acts, case studies provide researchers with an important opportunity 

to develop a nuanced understanding of reality.  It is also a chance to develop their skills as 

researchers, because they too depend on concrete context dependent knowledge. RtD studies 

can thus provide the same opportunities for their researchers, because in such studies we are 

immersed in the design process muddling through every detail and dealing with real life 

complexities. In describing the process and reflecting upon our experiences, design 

researchers can allow others to “take part” and benefit from them.  

  

Flyvbjerg (2006) points out that there is no such thing as a predictive theory in social science, 

as they cannot be found in the study of human affairs, this means that specific and context 

dependent knowledge is what we can hope to achieve and is thus more valuable than the 

search of predictive theory. The point of case studies according to Flyvbjerg (2006) is not to 

prove anything, but to learn something. Although design guidelines and heuristics are rule-

based, they can (of course) not be used as predictive theories. Their usefulness depends on 

the designer´s ability to interpret them and operationalize them in their work. This means that 

even though the generalized descriptions that Obrenović (2011) put forward as typical 

contributions of design based research (design methodologies, domain theories and design 

framework) are useful, this is not the only way that knowledge can be produced and shared 

from RtD studies.   
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Flyvbjerg (2006) promotes the value of thick and hard-to-summarize narrative as an 

alternative to scientific formulae, general propositions and theories. While many researchers 

see generalization as the ultimate aim of research, he argues that this is not always desirable. 

He uses his own case study from Aalborg as an example, where he focused on minutiae 

because he wanted to see if the dualism general-specific and abstract-concrete would 

disappear if he went deep enough in detail. During the time-consuming work with this case, 

he would occasionally doubt his decision and ask himself the question: “Who will want to 

learn about a case like this, and in this kind of detail?” (Flyvbjerg, 2006, p. 237) but in the 

end he found that his strategy was worth the effort. He warns about summarizing dense case 

studies, as their contextual and interpretive strength can be lost.  

 

My thesis provides readers with a description of the design process with a level of detail that 

allows the reader to take part in my reflective conversation with the material and “witness” 

both seeing and moving. This enables readers to follow the process and understand how and 

why the prototypes emerged in the way they did. In addition, they get the opportunity to 

critically reflect upon my process and assess my judgements and design moves. This means 

that the detailed description of my design case should be valued as a part of my research 

contribution and that the narrative provided should be read in its entirety and not be reduced 

to what can be summarized in a conclusion.  

 

Invention 

According to Zimmerman et al. (2007) an interaction design research contribution must 

provide the research community with a significant invention. Researchers should explain in 

detail how their design has integrated various subject matters to address a specific situation, 

and how this advances the state of the art in the research community.  

 

When searching for related literature, I found only a handful of studies related to children and 

sustainability, and none that explored how to make digital artefacts for children under six 

years. In addition to the lack of research, I also found that there is a limited amount of 

materials available to support kindergarten teachers, parents and children´s own interests in 

learning about sustainability issues, even though such issues could be is highly relevant to 

them. My project extends the strategy suggested by Meyers & Nathan (2016), because it 

explores the use of digital public pedagogies in a new context, with a new user group. I also 
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contribute by making specific suggestions as to how such a technology would look like and 

how they could work with users in the design context.  

 

The aim of my work was to make something that would allow children to learn and engage 

with serious issues on their own terms. I wanted to develop and present an alternative 

approach to telling stories about sustainability issues to children and contribute by extending 

and/or complementing the approaches that already exists. In my stories, children are not 

conveyed as heroes that always knows what to do, and always want to do the right thing. I 

explored a more realistic approach, with a low-key mood, in contrast to the entertaining and 

feelgood approaches that I found in the existing public pedagogies. I also used the interactive 

elements in the story in a way that would allow children to pause and think about the issue 

themselves. The interactive story seemed to work as a way to get children to slow down in a 

museum context and can be combined with more open-ended play activities and a chance to 

act for the environment, within the same theme. 

 

Extensibility  

The design work should also be judged by its extensibility, which means that the work must  

be documented and presented in a way that allows others to use or build the knowledge that is 

created by the research and research artifact (Zimmerman et al., 2007). Producing ideas and 

results that can be applied generally are often seen as essential for research to be judged as 

good research. In the positivist tradition this can typically be done by doing experiments with 

large randomized representative samples that can be applied to a wider populace. In 

qualitative interpretive research though, the concept of transferability is used to refer to the 

possible generalization of the work, and it is the richness and depth of data that ensures that 

findings can be transferable to other contexts, situations and individuals (Kalu & Bwalya, 

2017). “Consequently, in good qualitative research the researcher demonstrates the linkage 

between the data and the research conclusions, and this can be laid out before the readers 

eyes” (Kalu & Bwalya, 2017, p. 50).  

 

In my project transferability is ensured by describing how I developed my understanding, 

which decisions I made and why, making the process, the prototypes and the evaluation of 

the prototype visible in a way that enables readers to make up their own mind and assess 
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which of the lessons from my study that could be transferred to a new context and in what 

way such transfer should be done.  

 

The results from this study could be relevant for other researchers working within the field of 

SHCI, because it provides an example of what a space for children to engage with issues of 

sustainability might look like. My project exemplifies that interactive stories with a more 

serious mood can be suitable for this age group in an informal learning context such as 

Citykids and children´s museums. It could also be worth to investigate how such stories could 

work in a kindergarten setting, as a story can help kindergarten teachers to introduce concepts 

related to sustainability to children. An interactive story could also enable kindergarten 

teachers to make connections between sustainability related concepts, like when the 

pedagogical leader made a connection between the plastic waste in the ocean from my stories 

and recycling.  

 

Some of the lessons from this study can be of interest to researchers and practitioners within 

other fields. To the field of ECEfS my thesis could provide both a new example of how 

digital technology can be integrated into ECEfS-settings as well as providing information 

how the children responded to this example. My project might also be interesting for 

Children´s museums and research into Children´s museums, as I explore how serious issues 

can be introduced in exhibitions through digital technology. Some of the lessons from my 

study might also be of interest to industry practitioners that develop children´s interactive 

literature. 

 

Relevance 

While scientific research like engineering and behavioral science focus on validity to 

measure the quality of their work, interaction design researchers should benchmark their 

work according to its relevance instead. The scientific demand for reproducible results does 

not make sense in design, as two designers presented with the same problem or problem 

framing would come up with completely different results. This shifts the focus from what is 

true to what is real, which means that designers should frame their work within the real word, 

explaining how they envision the preferred state, how the artifact will achieve this, and why 

this state should be preferred (Zimmerman et al., 2007).  
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According to UN climate panel, society as we know it needs to change drastically if we are 

going to stop global warming at 1.5 degrees. Plastic production and pollution are closely 

linked to the consumer culture that is the driver of climate change. Cleaning up the waste and 

finding alternative solutions to how we consume and dispose of plastic, will take both time 

and effort from many actors. Many issues related to sustainability will become more visible 

and important in the years to come.  

 

Knowles et al. (2018) suggests to use the work of Klein (2015) to unite researchers within 

SHCI that argues for radical change in society. Klein argues that to address climate change, 

we will need to rethink contemporary capitalism. According to her, our democracies must be 

reinvigorated to ignite a mass movement of ordinary people that declare a crisis. Children all 

over the world are now doing this through The School Strike for Climate, a movement 

ignited by the protests of the Swedish girl Greta Thunberg in august 2018 (Watts, 2019). This 

spring, young people in more than 100 countries protested at public places against adult 

leaders that in their opinion fail to act in relation to the climate crisis. Thunberg and other 

stated that: “Other adults keep saying: “We owe it to the young people to give them hope.” 

But we don’t want your hope. We don’t want you to be hopeful. We want you to panic and 

we want you to take action. We want you to join us” (Thunberg, Taylor, & others, 2019). 

They also state that: “Some adults say we shouldn’t be walking out of classes – that we 

should be “getting an education”. We think organizing against an existential threat – and 

figuring out how to make our voices heard – is teaching us some important lessons” 

(Thunberg et al., 2019). The children that participate in this movement are older than the 

target group of my study, but it can serve as an example to show that children care about the 

environment, are capable of acting and providing governments with substantial resistance. As 

their movement gains momentum, they are inspiring many people to take the climate crisis 

more seriously.  

 

In my vision of the future children´s relation to sustainability issues are taken more seriously 

and have more focus than it has today. Children will have more opportunities to learn and 

engage with these issues and they should be included in finding solutions where appropriate, 

so that they can develop agency in relation to these issues. My work is situated within the 

informal learning context of a children´s museum, and I argue that both children and parents 

would benefit from being introduced to sustainability issues within this context. The setting is 

ideal, because children and parents have time for and are expecting to be exposed to new 
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experiences, which makes them open to trying and learning new things, in a way that they 

might not be in other settings. One of the children that visited reflected my vision back to me 

when she said that she thought it was nice that not everything at Citykids was about having 

fun, but that they could get the opportunity to think about things that was a more serious as 

well.  

 

Some might want to protect children from information that might disturb and upset them, but 

children are a part of this world, and many are already exposed to these issues. What we call 

protection might actually leave them vulnerable and left to sort out things on their own. 

Children might not always be capable of putting their worries into words, and thus they could 

think and worry about these matters without anyone to talk to. Giving them suitable 

opportunities to develop their understanding and talk about these issues can help. Another 

thing is that even if we can protect children from knowing too much about climate change 

and other sustainability issues, so that they do not need to worry too much about them in 

advance, we cannot protect them from the consequences if we fail to address these issues in 

an adequate manner.  

 

Our collective problems in relation to sustainability issues are not going anywhere, and in my 

opinion, it is important that children are gradually introduced to them in a suitable and 

sensitive way. Efforts to do this is already in place within formal and informal education in 

Norway, but there could still be more opportunities to engage, and various forms of digital 

technology might play a part in this. The prototypes from this study can serve as examples on 

how this could be done, because they enable children to learn about the issue in a suitable 

way, that does not evoke guilt, sadness or fear. The prototype also tries to invite children to 

think about the issue and make up their own mind about some aspects of it, something that 

might contribute to strengthen their relationship to the issue and to themselves.  
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9 Conclusion  
One of the three core demands of the Extinction rebellion that protest against the lack of 

action by their governments is: tell the truth. They use civil disobedience as means to put 

pressure on the government in the UK to declare a climate emergency and communicate 

about the scale and urgency of the ecological crisis. (Taylor, 2019). Although the extinction 

rebellion has not achieved all of their goals, there is progress, as an increasing number of 

politicians acknowledges the crisis and several councils and local authorities in the UK has 

declared a climate emergency, even though the conservative government still hesitate. The 

energy minister in the UK, Claire Perry, fears what such a declaration will entail, and that 

people will become fearful rather than hopeful.   

 

Even though I understand her concerns, I still think that we need to talk more about the 

problems that we are facing, or else we cannot hope to solve them. Ignoring the problems 

will not make them go away. I also think we need to talk at all levels of society, and my 

thesis is one example of how this could be done, as I have explored the opportunity to use the 

informal learning contexts of a children´s museum to introduce the serious issue of plastic 

pollution to children and their parents. The aim of my thesis was to gain insight into how we 

can design interactive experiences that supports learning and engagement in sustainability 

issues, for children (4-6 years old) and their parents, in an informal learning context. Through 

the making and evaluating of my prototypes several lessons was learned. I found that 

interactive stories can serve as a way to convey information about sustainability issues to 

children 4-8 years, as it enabled them to learn and connect emotionally with the content. Most 

of the children and parents seem to appreciate the opportunity to engage with sustainability 

related content at the event. My observations lead me to conclude that for this age group and 

in this context, it is best not to frame the issues as a crisis or focus on information that is 

painful to think about and watch. Although Tobias and Kornelius did not evoke the level of 

discussion that I hoped, my observations implies that there could be some potential for 

discussion, because the children seemed interested in the topic and had different opinions on 

who they agreed with.  

 

Using a combination of a narrator and still images with only one moving piece, can help 

children to focus and understand the content of the story better than a story that uses frames 

with lot of moving details. Voices do not necessarily need to be exaggerated to capture the 
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attention of children. The opportunities for interaction within the stories were appreciated and 

the interactive story provided enough motivation to get children to slow down and 

concentrate on the serious issue presented.  

 

In addition to these key lessons presented above, I have argued that the detailed description 

of my design process should also be seen as a part of my research contribution. This is 

because the documentation of seeing, moving and seeing again allows readers to “take part” 

in the process, reflect upon it critically and understand how and why the prototypes emerged 

the way they did. The prototypes can also be considered contributions because they can 

embody information that cannot be captured by text in a satisfactory manner as well as serve 

as specific examples of my design vision.  

 

Although my thesis and actions might seem small and futile, my hopes and visions for the 

future are large. In 2030, I hope that we can look back and say that this was the decade when 

we learned to face our problems and take them seriously, without panic and fear. That we 

learned how to set aside our differences and talk together, in a way that made us able to find 

the solutions we needed to stop climate change at 1.5ºC. That we learned how to manage and 

clean up plastic waste, so that it no longer has the impact on the environment that we see 

today. I also hope that we learn to raise our children so that they can take part in this and 

become responsible citizens capable of taking care of themselves, each other and the 

environment.  
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Appendix A 
Sound Effect credits from Tobias and Kornelius 

"Stream, Water, C.wav" by InspectorJ (www.jshaw.co.uk) of Freesound.org 

"Rain, Moderate, A.wav" by InspectorJ (www.jshaw.co.uk) of Freesound.org 

"Waterfall, Small, A.wav" by InspectorJ (www.jshaw.co.uk) of Freesound.org 

"Ambience, Large Crowd, A.wav" by InspectorJ (www.jshaw.co.uk) of Freesound.org 

“Swosh” by Shinplaster of Freesound.org 

«thunk.wav.»by Reitanna Seishin of Freesound.org 

“Underwater 

“WaterMovingRocks.wav” by TaraMG of Freesound.org 

“SFX_Underwater.mp3” by Perel of Freesound.org 

“Gathering on the beach.wav” by Schafferdavid of Freesound.org 

“Busy motor freeway Highway Autobahn Traffic and police siren.wav” by Syphon64 of 

Freesound.org 

“traffic passing by.wav” by neilraouf of Freesound.org 
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Appendix B 
 

Samtykkeskjema for intervju  

 
Dette er et spørsmål til deg om å delta i et forskningsprosjekt hvor formålet er å forstå 
hvordan man kan designe interaktive opplevelser for barn (5-6 år) og deres foreldre/foresatte 
i en museumskontekst. I dette skrivet gir vi deg informasjon om målene for prosjektet og hva 
deltakelse vil innebære for deg.  
 
Formål 
Dette prosjektet skal resultere i en masteroppgave i Informatikk: Design bruk og interaksjon 
ved universitetet i Oslo. Formålet er å få en bedre forståelse for hvordan man kan designe 
interaktive opplevelser for barn (5-6 år) og deres foreldre eller andre foresatte i en 
museumskontekst. Opplevelsen/aktiviteten skal i tillegg legge til rette for at barna og 
foreldrene kan engasjere seg sammen i et tema knyttet til bærekraftig utvikling, som i dette 
tilfellet er plastsøppel i havet. Tanken er å designe en opplevelse/aktivitet med et rolig tempo 
slik at man kan få tid til å tenke, snakke og forstå sammen.    
 
Hvem er ansvarlig for forskningsprosjektet? 
Universitetet i Oslo er ansvarlig for prosjektet. 
 
Hvorfor får du spørsmål om å delta? 
Spørsmålet om deltagelse blir gitt på grunn av din yrkeserfaring. 
 
Hva innebærer det for deg å delta? 
Hvis du samtykker til å delta, innebærer det at vi gjennomfører et intervju på ca. 45 minutter. 
Du vil få spørsmål som tar handler som hvordan man kan formidle og engasjere barn og 
voksne i bærekraft og miljøvern. Du kan velge om du vil gi tillatelse til å ta opp lyd underveis 
i intervjuet eller be om at det bare blir tatt notater for hånd på papir. Informasjonen som blir 
gitt vil bli brukt som hjelp til å utvikle en prototype eller å komme med designimplikasjoner. 
 
Det er frivillig å delta 
Det er frivillig å delta i intervjuet. Hvis du velger å delta, kan du når som helst trekke 
samtykke tilbake uten å oppgi noen grunn. Alle opplysninger om deg vil da bli anonymisert 
eller slettet. Det vil ikke ha noen negative konsekvenser for deg hvis du ikke vil delta eller 
senere velger å trekke deg.  
 
Ditt personvern – hvordan vi oppbevarer og bruker dine opplysninger  
Vi vil bare bruke opplysningene om deg til formålene vi har fortalt om i dette skrivet. Vi 
behandler opplysningene konfidensielt og i samsvar med personvernregelverket. 
 
Notatene fra intervjuet og samtykkeskjema vil bli oppbevart innelåst, og vil kun være 
tilgjengelige for mastergradsstudenten og for veileder ved forespørsel. Dersom du gir 
tillatelse til å ta opp lyd vil denne lagers på lydopptakeren. Under transkripsjonen som blir 
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utført av studenten, vil informasjonen anonymiseres. Det vil ikke bli nevnt navn eller andre 
personopplysninger som vil kunne identifisere deg i masteroppgaven.  
 
Hva skjer med opplysningene dine når vi avslutter forskningsprosjektet? 
Prosjektet skal etter planen avsluttes juni 2019. Da vil notatene og samtykkeskjemaet bli 
makuler, og den eventuelle lydfilen blir slettet.  
 
Dine rettigheter 
Så lenge du kan identifiseres i datamaterialet, har du rett til: 

- innsyn i hvilke personopplysninger som er registrert om deg, 
- å få rettet personopplysninger om deg,  
- få slettet personopplysninger om deg, 
- få utlevert en kopi av dine personopplysninger (dataportabilitet), og 
- å sende klage til personvernombudet eller Datatilsynet om behandlingen av dine 

personopplysninger. 
 
Hva gir oss rett til å behandle personopplysninger om deg? 
Vi behandler opplysninger om deg basert på ditt samtykke. 
 
På oppdrag fra Universitetet i Oslo har NSD – Norsk senter for forskningsdata AS vurdert at 
behandlingen av personopplysninger i dette prosjektet er i samsvar med 
personvernregelverket.  
 
Hvor kan jeg finne ut mer? 
Hvis du har spørsmål til studien, eller ønsker å benytte deg av dine rettigheter, ta kontakt 
med: 

• Universitetet i Oslo ved veileder Tone Bratteteig, på epost (tone@ifi.uio.no) eller 
telefon: 22 85 24 27. Mastergradsstudent Ingeborg Eilertsen, på epost 
(ingeboei@student.matnat.uio.no), eller telefon: 97 65 10 80.  

• Vårt personvernombud: Maren Magnus Voll, på epost (personvernombud@uio.no) 
• NSD – Norsk senter for forskningsdata AS, på epost (personverntjenester@nsd.no) 

eller telefon: 55 58 21 17. 
 
 
Med vennlig hilsen 
 
 
Tone Bratteteig   
 Ingeborg Eilertsen 
Prosjektansvarlig   
 (Mastergradsstudent) 
(Forsker/veileder) 
 
 
----------------------------------------------------------------------------------------------------------------
--------- 
Samtykkeerklæring  
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Jeg har mottatt og forstått informasjon om prosjektet, og har fått anledning til å stille 
spørsmål. Jeg samtykker til: 
 

¨ å delta i intervjuet 
¨ at det tas opp lyd underveis i intervjuet 

 
Jeg samtykker til at mine opplysninger behandles frem til prosjektet er avsluttet, ca. Juni 
2019. 
 
 
---------------------------------------------------------------------------------------------------------------- 
(Signert av prosjektdeltaker, dato) 
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Samtykkeskjema for observasjon  
Dette er et spørsmål til deg om å delta i et forskningsprosjekt hvor formålet er å forstå 
hvordan man kan designe interaktive opplevelser for barn (5-6 år) og deres foreldre/foresatte 
i en museumskontekst. I dette skrivet gir vi deg informasjon om målene for prosjektet og hva 
deltakelse vil innebære for deg.  
 
Formål med studien 
Dette prosjektet skal resultere i en masteroppgave i Informatikk: Design bruk og interaksjon 
ved universitetet i Oslo. Formålet er å få en bedre forståelse for hvordan man kan designe 
interaktive opplevelser for barn (5-6 år) og deres foreldre eller andre foresatte i en 
museumskontekst. Opplevelsen/aktiviteten skal i tillegg legge til rette for at barna og 
foreldrene kan engasjere seg sammen i et tema knyttet til bærekraftig utvikling, som i dette 
tilfellet er plastsøppel i havet.  
 
Hvem er ansvarlig for forskningsprosjektet? 
Universitetet i Oslo er ansvarlig for prosjektet. 
 
Hvorfor får du spørsmål om å delta? 
Fordi du har med et eller flere barn i målgruppen til museet. 
 
Hva innebærer det for deg å delta? 
Hvis du samtykker til å delta, innebærer det at du og barnet/barna blir observert i når dere 
gjennomfører denne aktiviteten. Det kan også bli stilt spørsmål om hvordan opplevelsen var i 
etterkant. Du kan velge om du i tillegg vil gi tillatelse til å ta opp lyd og/eller at det blir tatt 
bilder. 
 
Informasjonen som blir gitt vil bli brukt som hjelp til å forstå hvordan designet/aktiviteten 
oppleves av målgruppen og til å finne designimplikasjoner. Bilder kan bli brukt for å 
illustrere bruk av designet i masteroppgaven. 
 
Det er frivillig å delta 
Det er frivillig å delta. Hvis du velger å delta, kan du når som helst trekke samtykke tilbake 
uten å oppgi noen grunn. Alle opplysninger om deg vil da bli anonymisert eller slettet. Det vil 
ikke ha noen negative konsekvenser for deg hvis du ikke vil delta eller senere velger å trekke 
deg.  
 
Ditt personvern – hvordan vi oppbevarer og bruker dine opplysninger  
Vi vil bare bruke opplysningene om deg til formålene vi har fortalt om i dette skrivet. Vi 
behandler opplysningene konfidensielt og i samsvar med personvernregelverket. 
 
Notater på papir og samtykkeskjema vil bli oppbevart innelåst, og vil kun være tilgjengelige 
for mastergradsstudenten og for veileder ved forespørsel. Dersom du gir tillatelse til å ta opp 
lyd vil denne lagers på lydopptakeren. Under transkripsjonen, som blir utført av studenten, vil 
informasjonen anonymiseres. Dersom du velger å gi tillatelse til å ta bilder med eller uten 
ansikter, vil disse kunne publiseres i masteroppgaven. 
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Hva skjer med opplysningene dine når vi avslutter forskningsprosjektet? 
Prosjektet skal etter planen avsluttes juni 2019. Da vil notater og samtykkeskjemaer bli 
makulert. Eventuelle lydfiler blir slettet, samt bilder som ikke er publisert som en del av 
oppgaven. 
 
Dine rettigheter 
Så lenge du kan identifiseres i datamaterialet, har du rett til: 

- innsyn i hvilke personopplysninger som er registrert om deg, 
- å få rettet personopplysninger om deg,  
- få slettet personopplysninger om deg, 
- få utlevert en kopi av dine personopplysninger (dataportabilitet), og 
- å sende klage til personvernombudet eller Datatilsynet om behandlingen av dine 

personopplysninger. 
 
Hva gir oss rett til å behandle personopplysninger om deg? 
Vi behandler opplysninger om deg basert på ditt samtykke. 
 
På oppdrag fra Universitetet i Oslo har NSD – Norsk senter for forskningsdata AS vurdert at 
behandlingen av personopplysninger i dette prosjektet er i samsvar med 
personvernregelverket.  
 
Hvor kan jeg finne ut mer? 
Hvis du har spørsmål til studien, eller ønsker å benytte deg av dine rettigheter, ta kontakt 
med: 

• Universitetet i Oslo ved veileder Tone Bratteteig, på epost (tone@ifi.uio.no) eller 
telefon: 22 85 24 27. Mastergradsstudent Ingeborg Eilertsen, på epost 
(ingeboei@student.matnat.uio.no), eller telefon: 97 65 10 80.  

• Vårt personvernombud: Maren Magnus Voll, på epost (personvernombud@uio.no) 
• NSD – Norsk senter for forskningsdata AS, på epost (personverntjenester@nsd.no) 

eller telefon: 55 58 21 17. 
 
 
Med vennlig hilsen 
 
 
Tone Bratteteig   
 Ingeborg Eilertsen 
Prosjektansvarlig   
 (Mastergradsstudent) 
(Forsker/veileder) 
 
 
----------------------------------------------------------------------------------------------------------------
--------- 
Samtykkeerklæring  
 
Jeg har mottatt og forstått informasjon om prosjektet, og har fått anledning til å stille 
spørsmål. Jeg samtykker til: 
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¨ å delta i observasjonen 
¨ at det tas opp lyd underveis i observasjonen 
¨ at det kan tas bilder underveis i observasjonen 

o bilder uten ansikter kan publiseres i masteroppgaven 
 
 
Jeg samtykker til at mine opplysninger behandles frem til prosjektet er avsluttet, ca. Juni 
2019. 
 
 
---------------------------------------------------------------------------------------------------------------- 
(Signert av prosjektdeltaker, dato) 
 

 

 

 

 
 
 
 
 
 


