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Abstract 
The City of Copenhagen aims to become the cleanest capital in the European Union, and one of the 
cleanest cities in the world. To achieve this goal a number of actions have been established. The goal 
is to educate and nudge residents, tourists and other groups of people living, working or visiting 
Copenhagen, to use waste bins and refrain from throwing their garbage on the streets [1]. 

The City of Copenhagen also wants to become a Smart City and have begun looking into various 
solutions using people generated data. Tracking the flow of traffic is well known, but the city has 
begun looking into solutions using tracking technology, too, so e.g. waste bins themselves notify the 
city’s cleaning crews when it’s time to empty them [2]. 

A smart city should be a clean place for the residents and visitors to spent time in. In the City of 
Copenhagen 20% of the residents are children and young people under the age of 18. They live, learn 
and play in the city. The City has taken a special learning initiative targeting school children:  A 
learning program; The Mobile School of Litter and Sustainability (MLS) in Copenhagen [3]. In this 
program children age 6 to 16 learn about garbage and resources in school. A session with the learning 
program starts in the classroom with general talks about garbage and litter. Then the children are sent 
out in larger groups of 6-8 children into the local area around the school to collect litter, so they can 
experience the challenges of litter first hand. Here, they are accompanied by educators from MLS and 
their teachers. The tools they bring are grabbers, and a garbage bin on wheels. Certain types of litter 
they are not allowed to pick up, e.g. syringe needles, broken glass and hazardous biological material. 
Back in the classroom and with the help of MLS educators they talk in general about garbage and litter 
and reflect on the environmental and economical aspects of littering. The children generate many 
different data during the session and the older children, 3rd grade to 10th grade carefully write down 
their findings on paper, and analyse the data in the classroom. However, at present these data do not 
go any further than the children and the classroom. 

Our goal is to make the pupils (user generated) data on litter findings useful to the pupils after the 
session ends, but also usefull beyond the classroom and for the City. We do this by designing an app: 
Litter, to be downloaded and used by the children on their own mobile devices. The app will register 
the children’s user generated, location based data, contributing to their learning, and at the same time, 
the registered data is stored and accessible to the City, hence the data can be a part of the 
Copenhagen Clean and Smart City Solutions. [4] 

With basis in the social constructivist thinking we frame our work through Dewey´s theory of Learning 
while Doing [5] together with Lave and Wenger’s theory on Situated Learning [6] to inform our 
understanding of childrens´ learning by doing, in collaborative teams.  We use a Design-Based 
Research approach [7] when designing the prototype Litter. 

In this paper, we introduce the Learning Program, the target group of children and document our 
design of the prototype. We report on an explorative study of the introduction and use of the app by a 
group of young children, their experiences with the app and with collecting litter. In a final chapter, we 
reflect critically on our design and the explorative study. 

Keywords: location based learning, context based learning, smart city, litter, sustainability, Design-
Based Research, pulis user generated data, Human-Computer Interaction. 

1 INTRODUCTION  
The City of Copenhagen wants to become the cleanest capital in the European Union (EU), and one 
of the cleanest cities in the world. In order to achieve this goal the city has prepared a strategy, 
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containing a number of actions focusing on educating and nudging people to use waste bins and 
refrain from throwing their garbage on the streets. The target groups for these actions are residents, 
tourists and other groups of people living, working or visiting Copenhagen, which is the Capitol of 
Denmark. The City of Copenhagen also wants to become a Clean Smart City and have begun looking 
into various solutions using people generated data and sensory based technologies. Tracking the flow 
of traffic is well known, but the municipality is also experimenting with solutions e.g. waste bins that 
notify the city’s cleaning crews when it’s time to empty them.[2] A smart city should be a clean place 
for the residents and visitors to spent time in. In the City of Copenhagen 20% of the residents are 
children and young people under the age of 18, making this a large group of the people, who spend 
their lives in the city, living, learning and playing. In recognition of this, the Municipality of Copenhagen 
has taken a special learning initiative targeting school children between the age of 6 and 16 with a 
learning program; The Mobile School of Litter and Sustainability (MLS) in Copenhagen,[3] through 
which the pupils can about learn about garbage and resources in school. 

In this paper, we take a closer look at the learning program and examine if data collection by way of 
an application for registration of litter can expand the learning potential for the pupils, and at the same 
time contribute to the city’s goal to become the cleanest capital i the EU using Smart City solutions. 
Using a Design-Based Research (DBR) approach[7] in connection with HCI Life Cycle[8], and by 
involving the pupils and stakeholders at the Technology and Environmental Administration and the 
Children and Youth Administration in Copenhagen, we work on establishing requirements, developing 
and field testing a prototype of such an app. We report on the use of the app by a group of young 
children, their experiences with the app and with collecting litter.    

1.1 The Learning Program: The Mobile School of Litter and Sustainability in 
Copenhagen 

In the learning program; The Mobile School of Litter and Sustainability in Copenhagen (MLS)[3] 
children age 6 to 16 learn about garbage and resources in school. Two educators from the MLS come 
to the school and facilitate the session which usually last 4 hours in a row. The session starts in the 
classroom where the pupils and the educators talk about garbage in general, how much it cost to get 
rid of, the dangers and nuisances in connection to litter and how long it takes for the various types of 
litter to become disintegrated. The children are then organized in groups of 6-8 children, and 
accompanied by their own teacher or an educator from MLS they are sent out into a local area close 
by the school to collect litter. The tools they bring are grabbers and a garbage bin on wheels. At 
present they don’t bring any tools for registration of their litter findings. The children in grades 0 (6 
years old – first year in school) to 2nd grade (8 years old) concentrate on finding and picking up litter 
and putting it into the mobile garbage bin. In this paper we concentrate on this age group.  

The pupils are not allowed to pick up litter such as syringe needles, broken glass and hazardous 
biological material. Since these types of litter are not picked up nor registered e.g. broken glass and 
syringe needles may be laying around for a long time. The pupils then return to the classroom, and 
with the support from the MLS educators they examine and talk about their findings; how much money 
they have saved the municipality for, how long it would take for the different types of litter to 
decompose, the impact the collected litter may have on the environment and who it is, that litters. At 
the end of the day, the litter the pupils have found is disposed of and there are no records made of the 
route the pupils have taken nor their litter findings. 

1.2 Smart City Copenhagen 
In 2015, the City of Copenhagen decided to become a Smart City, and one of the goals connected to 
this is for the city to become carbon neutral in 2025. The goals should be attained, among other 
things, by the use of sensors. In the City of Copenhagen, the Smart City projects are united in what is 
called the Copenhagen Solution Lab (CSL), which operates as a transversal unit under the 
Department for City Development at the Technical and Environmental Administration. The CSL 
steering committee has representatives from three administrations:  

− Technical and Environmental 
− Finance  
− Culture and Recreation 

The following administrations are not represented in the steering committee: Children and Youth, 
Employment and Integration, Social Services and Health and Care.  
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The Municipality of Copenhagen are devided into 7 professional administrations, each responsible for 
a specific area of expertice. Most of City of Copenhagen’s actions are placed under the professional 
administration that is designated to carry out the action. 45,000 people from a variety of different 
professions work for the City of Copenhagen, making it difficult to reach out to and know everything, 
what goes on within city administration, There is a risk of actions like Smart City Copenhagen 
becoming pillar divided between departments, professions and administrations and for the executing 
team to focus solely on the task from a specific professional and organizational angle.  

Smart City projects in the City of Copenhagen are unified in five main themes: 

1 People and flows 

2 Digital services 

3 Data-driven operation and supervision 

4 Monitoring the environment and climate 

5 Light and city life 

At present there are 19 active Smart City projects in the City of Copenhagen, and they do not focus on 
the citizens as an active participant in producing useful data for the benefit of the environment and the 
citizens of the city. Instead, the projects rely on other things like ICT sensors e.g. for traffic flow counts 
and measuring air quality. We have not been able to identify any Smart City projects that focus on 
children as producers of data.  

1.2.1 Smart City Data  

Most of data collected and used in Smart City Copenhagen are sensory based and do not pose a risk 
of violating people’s rights. However, the use of personally sensitive information (private data) in the 
Smart City projects has been discussed in public, and has been the focus for politicians in the City of 
Copenhagen[16]. The Technical and the Environmental Committee has decided on firm guidelines 
that will ensure citizens' privacy and digital rights in the roll-out of data-driven solutions across the 
municipality. The use of Smart City solutions therefore demands requirements for the protection of 
citizens' privacy. There are also other issues related to using data in a Smart City context and that is 
how to ensure the validity of the data provided by the citizens. The validity and representativeness of 
collecting all the different types of data must be documentable and studies must prove that the data 
are statistically valid. The Smart City projects that are currently being used are based mainly on data 
tracked locally (through sensors) or pull data where a citizen requests specific data e.g. information 
about where to find unoccupied parking slots. The City of Copenhagen has been criticized by the 
English Smart City expert and head of Accenture's British department Simon Giles[17] for  focusing 
too much on sensors in the Smart City initiatives.  

2 DESIGN-BASED RESEARCH AND HCI  
Working from a social constructivist approach, our choice of methods for this study is based on the 
methods ability to de- and reconstructs the field of research we analyse. We have adopted the 
practices from Design-Based Research (DBR)[7] and combined them with an interaction design 
process known as the HCI Life Cycle[8]. The two methods follow a similar iterative cycle of identifying, 
developing, testing, analysing and evaluating. In a Design-Based Research tradition, we create new 
knowledge through the development, testing and improvement of a design that can subsequently help 
us generate theory in the form of explanations and assumptions that can be used by others. We draw 
on the HCI Life Cycle methods and techniques in the development, testing and prototyping of the app. 

The methodology of the study builds on both qualitative and quantitative methods. We are particularly 
focused on exploring: 

How may 

• students' location-based collected data on litter  
o with the help of ICT applications 

 support pupils' learning about litter and, at the same time, 
 contribute to the municipality of Copenhagen's Smart City thinking? 
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Initially it was necessary for us to achieve an insight into the conditions for learning in the current MLS 
learning program. In addition we also wanted to seek insight into the Smart City thinking in 
Copenhagen. We based our understanding and insight on contextual based observations in the actual 
settings. We used field observations (primary data) to build knowledge about MLS. Furthermore we 
analysed official documents[9] (secondary data) underlying MLS and documents from CSL. We also 
conducted interviews with expert informants (primary data), who had insight into a) environmental 
education at Copenhagen schools, and b) Smart City thinking in the Municipality of Copenhagen. The 
information served as basis for developement of a first version of the app Litter 1.0., which was tested 
with grade 0 pupils (6 years old). The observations and registrations served as basis for identifying 
any untapped potentials conjoining MLS and Smart City Copenhagen and to test if an app solution is 
suitable for young children to use outside in the streets. We used our insight into both agendas to 
develop a Litter 2.0 and 3.0 app using an HCI Life Cycle process, through which pupils actively 
participated in an iterative prototyping involving testing and workshops. 

  
Figure 1. The Learning Smart City Model – an illustration of design based research with HCI. 

3 EMPIRICAL STUDIES  
The empirical studies conducted and in the listed order are: 

a) Field observation: 2nd grade pupils at Vigerslev Allé Skole (public school)[10] 

b) Interview: one expert informant from the City of Copenhagen, for the Technical and 
Environmental Administration.[11] 

c) Interview: 3 expert informants from the City of Copenhagen, the Department of Sustainable 
Development at the Children and Youth Administration[12] 

d) Testing 1.0 app: 0 grade pupils at Blaagaard Skole (public school) – focusing on 2 pupils[13] 
e) Pupil workshop: 2 pupils from 0 grade Smidstrup- Skaerup Skole (public school)[14] 

f) Testing 2.0 app: 2 pupils from 0 grade Smidstrup- Skaerup Skole (public school). 

3.1 Didactical Design - Reflections  
The overall intend with the learning program MLS in Copenhagen is to teach children about the 
environmental, economic and aesthetic consequences of throwing litter into the streets, and help them 
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achieve a skill set to act upon it. In order to understand the learning perspectives, the didactical design 
and the city’s intentions behind the existing learning program, we started out by making some 
preliminary inquiries to help us uncover the field and take a closer look of at the DNA of MLS.  

The empirical findings from the preliminary observation showed that the learning design for primary 
school children is based on an introduction to the field of garbage in class, where reflections and the 
pupils individually past experiences with litter are discussed in plenary. It is two educators from MLS 
who facilitate this part, while the class teacher is present and in charge of keeping order. Following an 
introduction to do’s and don’ts when collecting litter, the pupils are sent into an area just outside the 
school. They are divided into groups, each accompanied by an adult, either their ordinary teacher or 
one of the educators from the learning program. Each child is equipped with a child size grabber for 
picking up the litter s/he find on the way. The adult is pulling the garbage bin on wheels, where the 
children will put the litter they pick up. The children are told to keep the grabbers below knee level and 
instructed not to touch anything other than litter with the grabbing end due to sanitary causes. The 
pupils are also instructed what to pick up and what to leave alone. So for the smaller children the task 
is, search for litter, grab litter, and put litter in bin. Our observations revealed that the pupils were 
eager to find and collect the litter, they came across, and once found and deposited in the portable 
garbage bin, the pupils were off to find the next piece. The children rarely articulated, what they found, 
and it was only if they found something unexpected that did not match the majority of their litter 
findings, they would make a comment directed at the nearest pupil, or more often, at the teacher. A 
boy (2nd grade) designated to be a test person during the field observation did not talk to or interact 
with anybody. Only when another pupil found an unexpected piece of litter, a collection of hair 
extensions, did he show interest, by paying attention listning to the other pupils’ talk. The lack of 
dialogue (the 2nd grade boy) is interesting from point of view of a social constructivist learning 
paradigm, as language is considered essential for learning to take place, yet no adults initiate any 
dialogue about the unexpected finding.  

Returned to the school, our observations also showed that no one made any kind of registration of 
what the children had found, and only the educators from MLS looked at the type and amount of litter 
in the portable bins, before discarding it into the school’s trash containers. There was no dialogue with 
the children at this point. Returning to class the children talked briefly about their findings in plenary. 
Not as a class of pupils, nor as a group. A child would speak on his/ her own behalf about his or her 
findings, and the communication would be directed at the educators from MLS, not towards the class 
or their group. 

After recess the children continued working with litter related activities in the same groups they had 
been divided into, during the litter pick up session. The groups were organized around 2 different 
activites that each group had to work through during a given time allocated. One activity was to play 
memory game with different types of litter matching them with cost, and a second activity was making 
drawings of their findings. At the end of the 4 hours session the educators said goodbye and left the 
school, and the pupils continued their day in school like they would normally do. The output of the day 
were the children’s drawings, but no registration or documentation were made of the route they have 
taken, nor any registration of how much litter they had collected and what type they had picked up, nor 
what type they had walked past.  

Our focus in this study was on the youngest pupils. MLS does use registration of data in the learning 
program, but only with the older children, that is the 3rd grade (9 years old) to the 10th grade (16 
years old). Here they register the type and amount of litter they pick up. But they do not register where 
it was found. The pupils generate many different kinds of data which they carefully write down on 
paper, and analyse in the classroom. However, at present, these data do not go any further than the 
children and the classroom and ar not stored and used at another time. 

The MLS is founded on an understanding of learning as taken place through the learners own 
explorations and experimental ways of uncovering a subject. Learning while doing it could be called, 
drawing attention to Dewey’s educational approach[15]. Dewey advocates that learning and education 
are based on real experiences through investigative practice in the form of inquiry leading pupils to 
construct their own understanding and knowledge of the world through experimenting with things and 
reflecting on these experiments. Eventually educating the person to be a citizen in a democratic 
society[5]. MLS builds on hands on experience, reflection and the meaning of context and is an 
example of how school can help establish the conditions that can support the curiosity of pupils. 
Hence the didactical design of MLS has many similarities with Deweys take on education[5].   
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However, as we see it, there is an untapped learning potential in the didactical design of MLS in its 
present form due to lack of conversation during the collecting of litter and lack of registration, resulting 
in the absence of data as a focal point for further explorations. Since the pupils data is not stored in 
any way, the pupils possibility to contribute as citizens to Copenhagen’s Smart City solutions is lost. 
An app like Litter would make it possible to tap into these two different areas and unite pupils learning 
activities with Copenhagen´s Smart City Solutions. 

4 EXPANDING THE LEARNING POTENTIAL THROUGH THE APP LITTER  
An app like Litter could help the pupils register their litter findings and document, which route they 
have taken while they are out collecting litter. If the data is registered and stored along with the data 
from other pupils, it opens up for new ways to draw from real life data in the learning situation. When 
contributing with data themselves, the pupils may develop a deeper understanding of what the data 
represents and they may come to feel ownership of the data. If the app Litter is downloaded and used 
by the children on their own mobile devices, they can acces the data any time they want to. The data 
stored could be accumulated over time and across space and may be analysed in new ways, showing 
e.g. patterns of litter in various parts of the city, both synchronously and asynchronously. Using an 
open data approach the pupils litter findings will also be accessible to other interested parties as well, 
like the city’s cleaning crews. The app will register the children’s user generated, location based data, 
contributing to pupils learning, and at the same time it may be a part of the Copenhagen Clean Smart 
City Solutions. [4]  

The design of the app Litter should meet the following requirements: 

− live up to the purpose of the learning program MLS 

− take into account the objects the pupils may find during the collection of litter 
− allow pupils to take location-based photos of the objects they register 
− take into account the ability to register the objects that pupils were not allowed to pick up 

− be able to gps-track the pupils' route 
− take into account that the location-based data the pupils collect may be used in classroom 

− take into account that the location-based data collected by the pupils should be usable in 
relation to Copenhagen Smart City thinking 

− be designed to strengthen the collaborative work during and after the collection of litter 
− interface should be designed to be logical and useable for pupils in the primary schoo 

The app Litter was developed through a Design-Based Research and HCI Life Cycle approach and 
was iteratied through 3 rounds of prototypes. The user interface of the 3 versions for the app is shown 
below. The biggest changes to the design were made between 1.0 app and 2.0 app. In the latest 3.0 
app, the icon for chewing gum was replaced. 

 
Figure 2. The app Litter version 1.0, 2.0 and 3.0. The circles shows the replaced icon for chewing gum  
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4.1 Litter Creates Communties of Practice 
Jean Lave and Etienne Wenger[6] state that learning takes place in a context. Communities of 
practice are an integral part of the generative social practice of the living world. In our case, the 
community of practice is made up by the pupils, the MLS educators and their teacher. Making use of 
the app Litter the community of practice may expand to include other pupils, the city’s cleaning crews 
and citizens of Copenhagen. Wenger describes participatory learning in this way: “Learning as 
participation is certainly caught in the middle. It takes place through our engagement in actions and 
interactions but it embeds this engagement in culture and history. Through these local actions and 
interactions, learning reproduces and transforms the social structure in which it takes place”[18]. 
Wenger emphasizes the learner’s active participation as key to learning. Through concepts such as 
communities of practice, situated learning and legitimate, peripheral participation, Lave and Wenger 
see learning primarily as a socialization process that takes place in a context. In a community of 
practice, the beginner not only learns the practice in question, in our case, how to deal with litter, s/he 
also develops and learns the values that belong to the community. 

4.2 Learning by data on litter 
The aim of the MLS learning program is that of making the pupils aware of the issues in connection to 
litter, and for them to act responsibly, being a part of society. By producing the data on litter, they 
become a part of the community of practice connected to keeping the city clean. The user generated 
data, the children produce, may contribute to a sense of ownership, and thereby support the aim of the 
learning program. Last but not least, the pupils will be able to retrieve their data at any time, compare 
them to the litter findings from other classes, both at the same school and in another part of the city. 
Also the pupils may use the stored data for different analyses based on different parameters, both as 
snapshots of the time present, but also looking at the development over time.  

In some cases, the schools that book a session with MLS sign up for more than one class.  At present, 
the pupils have no way of knowing which route the other classes have taken, or what they found and 
therefore it is not possible for them to analyse if the amount of litter in a certain geographical area 
changes over time. An app like Litter can help the pupils to track their route, register what kind of litter 
they find and where. In the cases, where they are not allowed to pick up the litter, or if they do not 
have a grabber at hand, they can document their findings by taking a photo of the item. Learning how 
to act responsible and to contribute to City Life is the key in the idea behind the learning program, or 
with Dewey’s take on learning; learning by doing[15] and learning to participate in democracy. The 
important part is, that it is the pupils who are doing the data collection themselves. A learning 
approach that is based on the learners own actions and experiences. Knowing something, requires 
doing (something) and acquiring knowledge is part of learning. With our Litter app, the children will be 
able to send the documentation of e.g. the broken glass they find on the trail along the school yard to 
the City’s cleaning crews, along with a photo of the garbage bin that is overflowing with little black 
bags containing doggy poo. The City may recieve information about a specific location, that needs to 
be cleaned, and the pupils will learn first hand, that they, too, are part of society, that their actions 
matter, and that they are part of the city’s community of practice.  
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Figure 3. The flow of information from litter is found by a pupil to it is used  

in a Smart City and learning context 

4.3 From Field Testing to Prototyping  
As described, the learning program do not allow for the youngest children to register their litter 
findings. They were taught to search, grab and deposit litter in the garbage bin. Through our field 
tests, ,we set out to study, if it was possible for children in grade 0 to register their findings in an 
authentic setting using an app, and if the design and functionality of the app Litter would work for this 
group. The prototype 1.0 of the app was developed based on the input from a group interview with 3 
people from the Department of Sustainable Development in the Children and Youth Administration 
which is responsible for MLS and other garbage related pedagogical activities, Also an interview was 
conducted with an employee from the Technical and Environmental Administration who contributed 
information on how the city work with data. Teachers’ guides to the learning program were studied, as 
was various city plans, and the Copenhagen’s Smart City approach. 

During the field testing of prototype 1.0 that took place at a school in Copenhagen we followed a girl 
and a boy who had been paired up for the test. One child would carry an IPad containing a functional 
mock up of the app Litter, the other one would carry the grabber. A Go Pro camera was strapped to 
the stomach of the child carrying the IPad to document the pupil’s actions and the dialogue between 
the 2 children. Halfway through the test, the children switched roles. As part of the field test setup was 
to see, if the design and interface of the app were intuitive and easy to understand, the children were 
not shown how to operate the app at any time. The tests showed, that the children had no problem 
operating the the IPad and the app. The icons presented in the user interface containing the litter 
categories cigaret butt, cardboard, plastic, metal and the stop button connected to the control panel, 
were recognised and used as intended in 67% of the registrations, The icon for chewing gum were 
misinterpreted 6 times as the children associated the picture of a pack of chewing gum with the 
category paper and not with the actual chewing gum itself, Six of the categories (buttons) were not 
used, as the children in this test didn’t come across the types of litter depicted on the app for clothes, 
syringe needles, broken glass, cans, food and full garbage bins. The field test showed that the pupils 
were able to register the litter they came across. It also showed that this way of working in pairs 
expanded the learning potential, as the children would talk to each other about their findings, reflecting 
on the type of litter and the location, where they had found it and what icon to press on the IPad.  

The results of the field test led to the development of a second prototype, 2.0. As the main target 
group for using the app is the children, a workshop was held with 2 children, a 6 year old girl and a 7 
year old boy from a public school outside the capital of Copenhagen. The children were asked to 
make drawings of the different icons that had been identified as challenging in the first test; the 
chewing gum and the batteries. They were also asked for input into how to depict something posing as 
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a risk, e.g. broken glass and syringe needles. The researchers also wanted the children's’ input to the 
design for functionality buttons like going back to a previous page, and cancelling a wrong registration. 
The input from the children was added to the second prototype and another field test was made with 
the 2 children from the workshop, with the same test setup as in the first field test. The analysis of the 
usability test showed that the various buttons on the app were used as intended in 91% of the 
registrations, showing a 36% improvement. As with the first group of children, the two pupils in the 
second test talked to each other about their findings and voiced their train of thoughts when reflecting 
on the types of litter, the location it was found in and the context, making comparisons between the 
type and amount of litter in a big city setting compared to a smaller village setting. Based on the 
results from the test of prototype 2.0 app anthoher iteration was made, resulting in prototype 3.0 app. 
This version has yet to be tested with a different group of pupils. 

5 CRITICAL REFLECTIONS 
In our project we have involved pupils in a collaborative partnership focusing on the design and testing 
of the app Litter in a real situated educational context. We are aware of the challenges we have had 
as researchers balancing the interest of developing an app and at the same time generate new theory. 
Another challenge has been to keep an open mindset while carrying out research in a field close to 
our own profession as educators. Our pedagogical skills have also been a strength – enabiling us to 
connect with the children, but at the same time, we are aware, that as researchers we influence the 
field we are researching. 

During development and testing of the app Litter a smaller group of children was participating in the 
development of the prototype and in the field testing of the two prototypes due to practical 
circumstances. It will require further research to qualify the development of the version 3.0 app. In 
order to make the app functional and working, and to make sure the app can connect to 
Copenhagen’s Smart City Solutions and become a part of the city’s efforts to become the cleanest city 
in Europe, more citizens need to be involved in developing, programming and defining the app and the 
way the data it holds is stored, passed on, presented and analysed. At the same time, the prototype 
has to go through more iterations, and the test setup for using the app has to be upscaled through 
additional field observations, interviews, workshops and testing. 

We have studied and noticed the practical impact the app Litter has had on the collaboration and the 
dialogue between the pupils while collecting litter. This indicates that a hybrid learning environment 
involving a digital artifact as Litter can expand the learning potentials, and at the same time produce 
data on litter, that can be used both by the pupils themselves and by the city’s cleaning crews, 
involving the children in Copenhagen’s Smart City Solutions through user generated, location and 
context based data and forming new communities of practice. A challenge which has to be addressed 
is the pillar-divided departments and administrations in the Municipality of Copenhagen. Involving 
children in the Smart City thinking also requires interdisciplinary thinking and collaboration across 
sectors and the involvement of citizens in Copenhagen in order for the city to reach it’s goals in 
connection to litter.    

Paraphrasing Dewey: “Every great advance in achieving city goals to become the cleanest city in 
Europe has issued from a new audacity of imagination. ”  [19] 

ACKNOWLEDGEMENTS 
This work has been made possible with econimical support from it-vest, Aalborg University, Denmark.  

REFERENCES  
[1] Status på København 2016.pdf [Internet]. [accessed 7. May 2017]. Retrieved from: 

https://www.kk.dk/sites/default/files/Status%20p%C3%A5%20K%C3%B8benhavn%202016.pdf
A.  

[2] Street Lab [Internet]. [accessed 7. May 2017]. Retrieved from:http://www.kk.dk/indhold/street-
lab 

[3] Uddannelse for Bæredygtig Udvikling [Internet]. [accessed 7. Maj 2017]. Retrieved from: 
http://www.groen.kk.dk/alt-om-os/boern-affald-ressourcer/skraldet 

4664



[4] Copenhagen Solutions LabHome - Copenhagen Solutions Lab [Internet]. [accessed 7. May 
2017]. Retrieved from:http://cphsolutionslab.dk/ 

[5] Dewey J. Democracy and education: an introduction to the philosophy of education. New York: 
Free Press; 1997.  

[6] Lave J, Wenger E. Situated learning: legitimate peripheral participation. Cambridge [England]; 
New York: Cambridge University Press; 1991.  

[7] Tema 2: Design-Based Research – introduktion til en forskningsmetode i udvikling af nye E-
læringskoncepter og didaktisk design medieret af digitale teknologier | Christensen | Tidsskriftet 
Læring og Medier (LOM) [Internet]. [accessed 7. Maj 2017]. Retrieved from: 
http://ojs.statsbiblioteket.dk/index.php/lom/article/view/6140/6108 

[8] Preece J, Rogers Y, Sharp H. Interaction design: beyond human-computer interaction. Fourth 
edition. Chichester: Wiley; 2015.  

[9] Skraldebanden - Smider du affald i din by? Teacher instruction/guidance [Internet]. [accessed 7. 
May 2017]. Retrieved from: 
http://www.groen.kk.dk/sitecore%20modules/web/booking/filer/8d074dc227fc4c4281f863c0d28
2da68.pdf  

[10] Vigerslev Allés Skole - Forside [Internet]. [accessed 7. May 2017]. Retrieved from: 
http://vas.skoleporten.dk/sp 

[11] Teknik- og Miljøforvaltningen [Internet]. [accessed 7. May 2017]. Retrieved from: 
http://www.kk.dk/artikel/teknik-og-milj%C3%B8forvaltningen 

[12] Uddannelse for Bæredygtig Udvikling [Internet]. [accessed 7. May 2017]. Retrieved from: 
https://www.groen.kk.dk/ 

[13] Blågårds Skole & Hellig Kors Skole - Forside [Internet]. [accessed 7. May 2017]. Retrieved 
from: Tilgængelig hos: http://blg.skoleporten.dk/sp 

[14] Smidstrup-Skærup Skole - Forside [Internet]. [accessed 7. May 2017]. Retrieved from: 
https://smidstrup-skole.skoleporten.dk/sp 

[15] Dewey J. How we think. Mineola, N.Y: Dover Publications; 1997.   

[16] Microsoft Word - 2014-0265726-6 Beskyttelse af borgeres privatliv i den intelligente by 
13250727_11955154_0 - 12355127-13266538-1.PDF [Internet]. [accessed 7. May 2017]. 
Retrieved from: https://www.kk.dk/sites/default/files/edoc/6f801f98-ea30-43df-920f-
d7465bf72e08/b4b43f95-d87a-4b6d-b4df-5d9a180606b6/Attachments/12355127-13266538-
1.PDF 

[17] Britisk smart city-ekspert: Danmark udnytter ikke sit potentiale | Ingeniøren [Internet]. [accessed 
7. May 2017]. Retrieved from: https://ing.dk/artikel/britisk-smart-city-ekspert-danmark-udnytter-
ikke-sit-potentiale-193085 

[18] Wenger E. Communities of practice: learning, meaning, and identity. 16th pr. Cambridge: 
Cambridge Univ. Press; p. 13, 2008. 

[19] Dewey J. The quest for certainty: a study of the relation of knowledge and action. Whitefish, 
Mont.: Kessinger Publishing; p 310, 2005.  

4665




