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ABSTRACT
Private and public institutions are using open and public data
to provide better services, which increases the impact of open
data on daily life. With the advancement of technology, it be-
comes also important to equip our younger generation with
the essential skills for future challenges. In order to bring
up a generation equipped with 21st century skills, open data
could facilitate educational processes at school level as an
educational resource. Open data could acts as a key resource
to enhance the understanding of data through critical think-
ing and ethical vision among the youth and school pupils.
To bring open data into schools, it is important to know the
teacher’s perspective on open data literacy and its possible
impact on pupils. As a research contribution, we answered
these questions through a Danish public school teacher’s sur-
vey where we interviewed 10 Danish public school teachers
of grade 5-7th and analyzed their views about the impact of
open data on pupils’ learning development. After analyzing
Copenhagen city’s open data, we identified four open data
educational themes that could facilitate different subjects,
e.g. geography, mathematics, basic science and social science.
The survey includes interviews, open discussions, question-
naires and an experiment with the grade 7th pupils, where
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we test the pupils’ understanding with open data. The survey
concluded that open data cannot only empower pupils to
understand real facts about their local areas, improve civics
awareness and develop digital and data skills, but also enable
them to come up with the ideas to improve their communi-
ties.
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1 INTRODUCTION
Cities are an essential part of the future global economy. In
2008, according to a United Nations report [16], more people
lived in urban areas than in the countryside for the first
time in the history. It is also predicted that more than 75
percent of the global population will live in cities by 2050.
In order to fulfill the citizen’s needs, cities are adopting new
digital services, which capitalize on new technologies and
applications - which in turn generates vast quantities of data.
This big open data has the potential to further advance the
quality of living in cities in myriad of ways [3, 11]. To meet
the challenges of urban population growth, cities around
the world are seeking to reinvent themselves, aiming to be
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able to respond to their citizens needs [18] through efficient
exploitation of big data.
The data generated as a result of citizen activity and the

citizens themselves are an increasingly powerful resource
[4]. Citizens are thus seen as active agents within the devel-
opment process of a city. Generally, citizens are unaware of
the data they are contributing and how they can take advan-
tage of it. Open data gives the individual an opportunity to
interact directly with data, but citizens need to possess the
right skills and knowledge to benefit from this opportunity.
Therefore, it is important to ensure that all citizens, espe-
cially the younger generations, are equipped with the skills
essential to understand and make use of open data as they
can bring a lot of value to the table when they are part of
design and innovation processes [6].

In Denmark, more than 80 percent of the population lives
in cities, and according to the 2018 Digital Economy and
Society Index (DESI), Denmark is one of the most digital
countries in Europe. Copenhagen, the capital of Denmark, is
one of the top 20 smart cities in Europe according to a study
carried out by EasyPark1. The city has a large collection
of open data available to its citizens. To use this data and
actively contribute to the improvement of digital services,
open data literacy becomes imperatives for the citizen of
Copenhagen. There are many examples how open data can
serve the public, e.g. the findtoilet.dk2 service locate all the
Danish public toilets, so that people with bladder challenges
can now feel more comfortable when going out. Similarly
mapumental3 in UK allows citizens more easily to find places
to live, e.g. by estimating the duration of commuting to work
and by having updated housing prices. As data is now a part
of everyday life, it becomes the responsibility of the average
citizen to have some level of data literacy and understanding
in order to respond to public services in an effective way.
Especially the young generation needs to learn how to work
with data and develop digital skills. There is a growing de-
mand to improve the digital skills and introduce interactive
learning and teaching resources at the school level [22].
This research work is part of the Community Drive re-

search project4. The project is a technical and humanistic
research and development project that aims to establish com-
prehensive data-driven research and development collabora-
tions between urban planners and the younger generation
via a focus on the education of children and young adults in
the community.

Community Drive deals with the city’s many types of data
and the collection and usefulness of relevant data regarding

1https://easyparkgroup.com/smart-cities-index/
2http://www.findtoilet.dk/
3https://mapumental.com/
4https://www.strategi.aau.dk/Forskning/TvÃęrvidenskabelige+
forskningsprojekter/Community+Drive/

the city, the citizens, and the current data usage. The project
focuses on how young people can be educated to foster par-
ticipation in the development of the city using open data and
sensor data, and how they can be empowered to conduct
data collection on their own, and be taught to work with
data documentation to represent their own districts using
various types of data. The project has three phases. Figure 1
illustrates the different phases of the project.

Figure 1: Different phases of Community Drive Project.

In the first phase of the project, key opportunities and
issues for the development of re-designed educational mod-
els for the collaborated schools in close collaboration with
the respective school teachers will be identified. The project
participants are school teachers and pupils of 5-7th grades
aged between 11-13 years. In the second phase, the education
process will be developed and pupils will test their new digi-
tal and design based knowledge skills in the Southwestern
part of Copenhagen, where the government has planned to
launch the urban renewal processes to develop the South-
west neighborhoods of Copenhagen city. The final phase
of the project compares data, results, and experiences from
the two initial phases. Throughout the project, the pupils
will not only develop their design-based knowledge, but also
work with various data types, including open data. Figure 2
represents the different steps for school pupils to identify
problems in the neighborhoods and create proposals for so-
lutions using open data. School pupils will, in particular,

Figure 2: Steps for pupils to identify problems in the neigh-
borhoods and to create proposals for solutions using open
data.
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work with different types of the city’s open data to under-
stand different challenges and problems within their local
areas. To familiarize pupils with the different data types of
the city in an educational context, teachers play a central
role. In this research work, we are intended to design ex-
periments to communicate with teachers and investigate
possible approaches to introduce the concept of open data
as an educational resource. In the current paper, we present
results from a qualitative interview study with Danish public
school teachers and analyze their perspectives on the follow-
ing research question:
"How can we best introduce open data in schools and what will
be the potential impact on the pupils?"
The structure of the paper is as follows. The central con-

cepts are discussed in Section 2, followed by an analysis of
the characteristics of the Copenhagen’s open data in Sec-
tion 3. In Section 4, we discuss the method and key factors
involved in the interview study. We present the key points
from interviews for successful implementation of open data
literacy and its impact on pupils in Section 5. We finally
conclude the work in Section 6.

2 BACKGROUND
There is an ongoing emerging exploration in the techni-
cal areas of data analysis, machine learning and visualiza-
tion within the scientific community [12]. However, a mi-
nor contribution has been made around the humanistic side
specifically when dealing with data. What are the skills and
competencies that individuals need in order to understand
and solve problems with data? What new skills and abilities
must humans acquire in order to design, interpret and an-
alyze complex data and visualization? As the societies are
becoming data dominated, it becomes a necessity to train the
younger generation with essential data skills for the success
of future plans, applications, business and smart cities.
Open data is creating new openings for people and soci-

eties, by improving not only efficiency and effectiveness of
public services, creating jobs, and increasing government
transparency [19], it can also act as a key, to develop digital
and data literacy skills, enhance critical thinking, and civic
awareness among students [1]. Open data are freely available
data-sets that anyone can access, use and share without need
of any licence. Open data is a potential resource of opportu-
nities for public, for example, providing better and efficient
public services (real time traffic applications, health and en-
vironmental services, etc.). However, the educational aspect
of open data is not fully exploited, e.g. to support learning
activities using open data as part of different subjects. For
instance, open data could be used as an educational resource
at school level to provide support in developing 21st cen-
tury skills among younger students, especially digital and
data skills, critical thinking, civic awareness, etc. using the

real information of pupils’ surroundings. For this, it is essen-
tial to associate the effect of open data at the ground level,
i.e. schools and the pupils. In this research work, we are
motivated to communicate with teachers and introduce the
concept of open data as an educational resource at school
level. Previous studies show that primary educational insti-
tutions are facing the challenge of not sufficiently educat-
ing children and young pupils for independent knowledge
design and for finding solutions to complex societal chal-
lenges [2, 5]. Previous work also indicates that the Danish
elementary school is challenged by not sufficiently educating
children and younger people to self-employed knowledge
production and to develop solution for authentic complex
problems [21].
The Organization for Economic Co-operation and Devel-

opment (OECD) and a number of private research funds
focused on new practices for open research and open inno-
vation that encourages participation in the research and de-
velopment process from non-academic partners. Such open
’quadruple helix’ collaborators involve representatives from
research, businesses, authorities and civil society and are
considered in a number of publications as the key to greater
and more responsible use of research knowledge [20]. Open
research is first and foremost a research agenda that can
lead to greater research impact in the society. This is em-
phasized at the same time by the strong growth in diversity
and the amount of open data provided by public authorities
[7]. Previously, highly specialized expertise was required to
analyze big data, but now there are several tools that enable
citizens and other laymen to independently work with big
data analysis [13].

In order to enable children and younger people to interact
and understand the concept of open data it is important to
introduce open data literacy at school level. The main barrier
to this interaction is the lack of problem-based education
and engagement of school pupils in problem-based projects.
They are not familiar with the open data and visualization
technologies and its usage, and often open data may seem
something for experts only. In order to enable pupils to make
benefit from open data, data must be taught as part of differ-
ent subjects. Thus, in order to know the pupils competencies
to work with open data, its impact on pupils’ learning be-
haviors and to figure out the possible challenges, it is crucial
to know the teachers’ perspective about open data literary
at school level. In this research paper, we contribute with a
teachers’ survey and analyze the pupils’ current data liter-
acy skills and the possible impact of open data on pupils in
their learning and everyday life. During the testing period
of our project, we choose teachers and students from 5-7th
grade as, in these grades students start working with basic
concepts of data and its presentation, as part of mathematics
and statistics.
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In the next section, we will briefly discuss the concept of
open data with a brief analysis of the City of Copenhagen’s
open data to identify possible open data educational themes
which could be used in different subjects as part of teaching
activities.

3 OPEN DATA
According to Open Data Institution5, the data that is made
available by organizations, businesses, and individuals for
anyone to access, use and share is called Open Data. The
Open data handbook6 defines open data [15] as the data and
the content that can be freely used, modified and shared by
anyone for any purpose. A city’s open data continuously
goes through many steps before it is transformed into valu-
able information. This includes the collection and the storage
of data for further processing [17]. The key idea of analyz-
ing open data is to extract the meaningful information from
this data, which can be used for the betterment of commu-
nity [14]. The data is examined and separated in different
categories and formats to change it into a meaningful in-
formation. Moreover, data visualization is essential for pre-
senting the information to the public in a structured and
easy accessible form. There is ongoing research by different
organizations and researchers to study open data [10]. Open
data can be static or dynamic. Static data does not change
much over time, for example, locations of the bus stops, train
stations, and collective or historical data. Historical or col-
lective data contains data points noted over a long period.
These data sets will help in observing trends and correlations.
Dynamic data, on the other hand, is the real-time data or
data which is constantly changing, e.g. traffic density and the
number of available parking places. Some of the main charac-
teristics of open data are completeness, availability, usability,
non-propriety, non-discriminatory, variety, updated, persis-
tent and documentation as described in [8, 9]. Data quality
and data formats are also among the important features of
open data.

In the following section, we will discuss the Copenhagen
open data to explore different data themes that could benefits
pupils as part of different teaching subjects.

Copenhagen Open Data
The City of Copenhagen is the capital of Denmark. The city
is divided into ten main parts and then further divided ad-
ministratively into smaller districts. The city is famous for
having the world’s best strategy for the collection and use
of big data in order to provide the best digital services and
to make the quality of life better7. The city has maintained a
5https://theodi.org/
6http://opendatahandbook.org/guide/en/what-is-open-data/
7https://www.europeandataportal.eu/sites/default/files/edp_analytical_
report_n4_-_open_data_in_cities_v1.0_final.pdf

very good quality of open data covering all aspects of quality,
i.e. more recent, accurate and accessible data. As part of this
research, we consider two main open data sources of Copen-
hagen city, Open Data DK8 and Open Data Copenhagen9.
Both portals use the Comprehensive Knowledge Archive Net-
work (CKAN) data platform for publishing the city’s open
data. CKAN is a web-based open source data catalog sys-
tem, which is used to manage the storage and distribution of
open data. It is mainly used by public organizations seeking
to share their data with the public. Currently, there are 20
publishers and most of them are different departments of
the City of Copenhagen. After analyzing the available open
data of the city, we categorized the open data into ten gen-
eral categories. Table 1 (on next page) presents the general
categories with corresponding sub-domains. There are more
than 290 available open data-sets. Figure 3 presents the dis-
tribution of open data-sets within general categories of the
City of Copenhagen’s data. The data-sets are of static, dy-

Figure 3: Open data-sets distribution among general themes
of Copenhagen City

namic and geographical data types and are up-to-dated and
timely processed. In the following, we describe some of the
general themes identified in the City of Copenhagen open
data. The description includes information about data types,
data formats and number of data-sets with in the themes.
This description will enables us to identify possible open
data educational themes that could use as part of different
teaching subjects.

Infrastructure: This category, for example, includes data-sets
about the historical division of tax collection areas, currently
used for statistical purposes. Data-sets about schools, swim-
ming pools, play areas, bottle containers, toilets, cultural
houses, libraries, and other similar locations are included.
The data-sets are mostly static and are available in CSV, SHP,
PDF, GeoJSON and DWG formats. There are around 63 data-
sets from different sources and most of them are up-to-dated.

8http://www.opendata.dk/
9https://data.kk.dk/
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