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Päiväys:
25. marraskuuta 2019
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Chapter 1

Introduction
The growth of the Internet and information technology has been spectacular.
They have undoubtedly changed people’s lives in many different ways. They have
affected the way people live, from the way they see the world to the ways they
share information and communicate with each other. According to the Digital 2019
Q2 Global Digital Statshot report [44], the Internet has now over 4.4 billion active
users, which forms 58% of the world population. The reports also reveal that there
are over 5.1 billion unique mobile users in the world, and nearly 3.5 billion of these
users use social media actively. The increasingly growing popularity of mobile
technologies and social media platforms have made the world smaller than ever.
Today, people can communicate efficiently, gather information quickly and interact
diversely with each other regardless of their geographic location and time period.
The Internet has many essential features such as ubiquity, flexibility, anonymity,
interactivity and universality. These key features with the constantly increasing use
of the Internet encourage organisations to involve people in their projects. A group
of people can outperform any number of employees when they are well orientated
and have a shared goal [40]. Organisations have started to adopt this idea and
farm out work to people around the world. The practice where a task, problem
or ideation is given to a large group of volunteers—the crowd—to be performed
in the form of an open call, is known as crowdsourcing. Crowdsourcing combines
people’s knowledge, skills and experiences by connecting them with a strong sense
of shared purpose or interest despite their geographical distance [34].
Crowdsourcing can also be applied to scientific projects. Currently, most of the
scientific projects are restricted to only researchers, and therefore the public can not
be involved in them. This procedure slows down research processes and sets a variety
of limitations to them. Gathering and analysing data, interpreting results and
reporting become more and more complicated, particularly in large scale projects.
Crowdsourcing for scientific research is called citizen science, or crowdsourced
science [57]. Citizen science is a narrower subset of crowdsourcing which opens
1
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up science to the public. In citizen science, people participate voluntarily in the
scientific projects from outside the usual places where the science and research are
done. Citizens invest their time, energy and resources to achieve a common purpose
mediated by information technologies. Volunteers can contribute to research
projects from everywhere by addressing real-world problems, making discoveries,
finding solutions to issues or collecting, processing, and analysing data [38]. Hence,
volunteers and researchers collaborate and contribute to science together.
In recent years, the popularity of citizen science has grown at a rapid rate.
With the widespread availability of smartphones—that have built-in GPS receivers,
sensors and cameras—and the Internet, it has become easier to collect data and
contribute to scientific projects. Citizen science can be applied to a wide range
of fields such as archaeology, computer science, psychology, astronomy and many
more [43, 68].
This thesis aims to apply citizen science to archaeology to elucidate scientifically valuable questions with collaboration between researchers and volunteers.
Furthermore, it intends to build bridges between cultural heritage managers, archaeologists, researchers and citizens in order to expedite the reporting process and
make archaeological data more quickly available to all interested parties.

1.1

Problem statement

The number of archaeological finds made by members of the public has increased
remarkably in recent times. Citizens—especially metal detectorists and history
enthusiasts—have started to make a rising number of discoveries with easily operable
metal detectors. Hence, the growing archaeological data has posed challenges to
enthusiasts, metal detectorists, researchers and the Finnish Heritage Agency (FHA)
in Finland.
According to the Finnish Antiquities Act, archaeological finds that are at least
100 years old have to be reported to the FHA immediately. Until 2019, archaeological finds were reported to the FHA by post or email using the reporting form
presented in Appendix A. This process was slow, complicated and time-consuming.
In order to solve these problems, in 2019, the FHA published an online reporting
service called ILPPARI, which is discussed in more detail in Section 3.5. However,
ILPPARI also has some issues, such as a complex user interface, lack of mobile and
Linked Data support. Besides, due to the growing number of discovery reports and
limited resources, the FHA cannot provide full support to the finders, landowners,
archaeologists and researchers. Additionally, the FHA is obliged to use a variety
of systems to store and maintain archaeological data collections. Hence the data
cannot be merged and analysed effectively. In the current reporting process, the
public cannot help the FHA in any manner.
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At present, many European countries use crowdsourcing to collect and analyse
archaeological data. The data is presented using online platforms that have taken
inspiration from the Portable Antiquities Scheme (PAS), which was developed
in England and Wales in 1997 to records archaeological finds found by citizens
[73]. Table 1.1 lists the most significant European archaeological crowdsourcing
platforms.
Name
Portable
Antiquities Scheme
Metal-Detected
Artefacts
Portable
Antiquities of the
Netherlands
Digital Metal Finds
Reporting service
of the Finnish
Heritage Agency

Abbreviation Country/Area Announcement
PAS
England and
1997
Wales
MEDEA
Flanders
2017
PAN

Netherlands

2017

DIME
ILPPARI

Denmark
Finland

2018
2019

Table 1.1: Crowdsourcing platforms for reporting and studying archaeological finds
in Europe.

1.2

Research goals and questions

This thesis is a part of the SuALT project that aims to develop a digital web
service catering for archaeological finds. The discoveries are made by members
of the public by engaging everyone interested in archaeology. SuALT intends to
apply citizen science to archaeology and expedite the discovery reporting process
using the power of the public. SuALT is ongoing with the collaboration of Aalto
University, University of Helsinki and the FHA.
The contribution of this thesis is to design and implement a prototype called
FindSampo that provides a platform for reporting and studying archaeological
finds for SuALT project adopting a mobile-first and user-centred design. It intends
to bring together cultural heritage managers, archaeologists, academic researchers
and members of the public utilising citizen science mediated by Semantic Web
and emerging Web development technologies. Furthermore, this thesis reviews the
literature on crowdsourcing, citizen science, Linked Data and also other European
archaeological resource portals.
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The development of the FindSampo prototype focuses on potential users needs
throughout the whole process. The aim is to find the most appropriate approaches
and methods to design and implement the prototype utilising citizen science. In
order to achieve such a prototype, this thesis seeks to provide answers to the
following research questions:
1. How can citizen science facilitate archaeological data collection, analysis
and interpretation processes using the Semantic Web and emerging Web
development technologies?
2. How to design and implement a user and mobile-friendly platform for studying
and reporting archaeological finds?
Furthermore, the second research question can be divided into two sub-questions
that are enumerated below:
2.1 What principles should be adopted when designing a user and mobile-friendly
platform in order to meet user needs and expectations?
2.2 Which Web development technologies are most appropriate for implementing
such a platform?

1.3

Structure of the thesis

This thesis is divided into eight chapters, starting with the introduction. Chapter
2 introduces crowdsourcing and citizen science and also provides appropriate background information about them. Chapter 3 presents the most relevant European
archaeological resource and reporting portals, including the FHA’s current reporting
service. Chapter 4 describes Linked Open Data for archaeology by introducing
briefly Semantic Web and archaeological Linked Open Data. Chapter 5 focuses
on designing the FindSampo prototype. It explains FindSampo’s functional and
quality requirements. Furthermore, the architecture and design principles are
determined in Chapter 5. Chapter 6 describes how FindSampo is implemented
by discussing it in three parts: client, server and data sources. Moreover, brief
information about FindSampo is provided in the section. Chapter 7 evaluates the
implemented prototype by going through the user experience survey results and
describing the project assumptions, constraints and limitations. Lastly, Chapter 8
concludes the thesis by providing a summary of the main findings, responding to
research questions and also making suggestions for future work.

Chapter 2

Citizen Science
This chapter introduces crowdsourcing and citizen science by describing their
characteristics and mutual relations. Furthermore, it provides information about
the levels of citizen science with the factors that can motivate volunteers. Besides,
citizen science is evaluated by going through its benefits and challenges. Finally
the future of citizen science is discussed briefly.

2.1

Crowdsourcing

The term “crowdsourcing” was invented by Jeff Howe in the article entitled “The
Rise of Crowdsourcing” in June 2006 [59]. Howe [39] used crowdsourcing to explain
outsourcing to a crowd by combining the words crowd and outsourcing. Back then,
outsourcing was a new phenomenon that aimed to reduce overhead product costs
by hiring an external organisation to perform or expand a set of internal activities
[61]. Crowdsourcing takes a different approach to that problem: it involves a large
group of people to perform outsourcing activities that are traditionally done by
organisation employees or contractors.
Crowdsourcing is a concept in which a crowd of people participate in a project
which tries to solve a wide variety of problems through an open call. Crowdsourcing
has become a powerful problem-solving model which combines people’s knowledge,
skills, and experiences from around the world. Its popularity has increased significantly due to the rapid growth of the Internet in recent times [34]. The Internet
enables people—who are thousands of kilometres apart—to communicate efficiently
and work together for a common purpose. Furthermore, people can access and
share efficiently all types of media that can have a value to a crowdsourcing project
via the Internet.

5
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It is vital to involve people with different backgrounds and skills in a problemsolving process. A crowd of people can outperform an expert when they have
appropriate conditions. Hayek [37] emphasises that complex problems can be solved
comprehensively and efficiently when ordinary citizens are part of a problem-solving
process. Crowdsourcing adopts this idea, and therefore it approaches the crowd as
a significant source of solutions and ideas. It enables organisations to engage large
and distributed groups of people who have various range of skills and expertise
around the globe [80]. Furthermore, the activities are usually performed in less
time with lower costs by means of the power of a crowd.
How does crowdsourcing work?
According to Grier [34], crowdsourcing consists of four elements:
1. Crowdsourcer : A responsible person or organisation who manages the
crowdsourcing process and ensures its continued operability during the entire
project life cycle.
2. Crowd : A group of people who are invited to a crowdsourcing project to
perform predefined tasks for a stipulated fee. Invitations are usually done in
the form of an open call which enables anyone interested to take part in an
activity and submit a solution. Moreover, there can be more specific tasks
which are intended to a particular community that has required knowledge
and expertise.
3. Crowdmarket: A platform whose purpose is to enable contributions between
crowdsourcers and the crowd. Crowdmarkets are usually online platforms
to which crowdsourcers post information about the available tasks. They
are also known as crowdsite in which a crowd can find interesting tasks and
perform them. The popularity of crowdmarkets is growing continuously;
ClickWorker, which is one of the largest crowdmarkets in Europe had over
700,000 workers in 2015 [20].
4. Communication method : A method that is used to communicate with the
crowd around the world. In crowdsourcing projects, Internet-based communication tools are usually used to enable interacting among participants.
Crowdsourcer, crowd and crowdmarket are prerequisites for crowdsourcing.
Crowdsourcing without the Internet is conceivable, but it causes difficulties and
complexity since engaging a large group of people becomes significantly more
laborious [34]. Consequently, the Internet enables a crowd to communicate efficiently
and gather information easily.

CHAPTER 2. CITIZEN SCIENCE

7

Crowdsourcing is comprised of a variety of steps. Brabham [10] examines the
crowdsourcing process in eight steps, whereas Wexler [79] in five different steps.
Both of these models are based on the same idea but Wexler has combined and
omitted some stages. Figure 2.1 presents these models by combining them into a
five-step comprehensive model.

Step 1
1 A crowdsourcer identiﬁes a problem or activity to be done by outsiders and make
Step
a decision on crowdsourcing it.

Step 2

The crowdsourcer broadcasts a problem with instructions and possible reward
information in the form of an open call on a crowdmarket.

Step 3

The crowd suggests potential solutions via the crowdmarket to crowdsourcer.

Step 4

The crowdsourcer explores the solutions either alone or with the help of the
crowd. In this step, the solutions are ﬁltered and prioritised. The solution owners
are informed and rewarded, depending on the agreement.

Step 5

The crowdsourcer gathers needed information or solutions. Both crowdsourcer
and crowd beneﬁt from the crowdsourcing process. In this step, they also can
agree on future crowdsourcing arrangements if needed.

Figure 2.1: Steps of crowdsourcing process [10, 79].

Crowdsourcing process starts when a crowdsourcer identifies a problem or
activity to be performed by outsiders who are usually invited to deliver the identified
tasks through an open call [80]. Crowdsourcer ordinarily broadcasts the problem
via a crowdmarket which enables anyone interested to join. There are large online

CHAPTER 2. CITIZEN SCIENCE

8

platforms with thousands of tasks and workers such as LeadGenius1 , ClickWorker2
and Amazon Mechanical Turk3 . A crowd can perform a task or activity posted by
crowdsourcers on these Web-based platforms that are available all over the world
[20]. After working on the tasks, participants submit their solutions that can be
assessed and evaluated either by the crowd or crowdsourcer. The crowdsourcer
determines the best solution at the final stage and rewards the best solution owner
[80]. Furthermore, the crowdsourcer and solution owners can also agree on future
works.
Characteristics of crowdsourcing
Crowdsourcing has been defined in various ways since 2006, but it is still lack of universal classifications and characteristics. Hence, the characteristics of crowdsourcing
have depended on its determiners, and therefore, there is still some disagreement
among researchers about them. In 2012, Estellés-Arolas and González-LadróndeGuevara [27] accumulated the available definitions of crowdsourcing and compared
them to each other. Thereafter they introduced a new definition that comprises
nearly all others. The new definition specifies eight characteristics for crowdsourcing
projects. These characteristics can be used to determine whether a project relies
on crowdsourcing.
Following are eight characteristics of crowdsourcing projects introduced by
Estellés-Arolas and González-Ladrón-deGuevara [27] in their study “Towards an
integrated crowdsourcing definition” in 2012:
1. An explicitly defined crowd;
2. A task or activity with a distinct purpose;
3. An explicitly agreed benefit that is received by the crowd;
4. An identified and introduced crowdsourcer;
5. A clearly defined profit that a crowdsourcer gains;
6. A crowd with a shared goal performs online tasks;
7. Participants are involved through an open call;
8. All processes take place on the Internet.
1

LeadGenius: https://www.leadgenius.com. Accessed 29.5.2019
ClickWorker: https://www.clickworker.com. Accessed 29.5.2019
3
Amazon Mechanical Turk: https://www.mturk.com. Accessed 29.5.2019
2
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Wikipedia4 is one of the debated topics among crowdsourcing researchers. It
is considered as a crowdsourcing project from Grier’s [34] point of view, whereas
Brabham [10] does not count it as a crowdsourcing project. According to EstellésArolas and González-Ladrón-deGuevara [27], Wikipedia is not a crowdsourcing
project since it does not comply with characteristics 4, 5 and 7. Instead, iStockphoto5 —an online platform for crowdsourcing images, videos and audio content—is
a crowdsourcing project in accordance with the above characteristics [27].
Typology of crowdsourcing
Crowdsourcing can be divided into multiple categories depending on different
variables such as type of labour, crowd motivation, problem types, and intended
use. Hence, there is not only one correct way to classify crowdsourcing. This thesis
examines the classification model created by Grier [34].
Grier [34] introduces five distinct forms of crowdsourcing which are crowdcontests, macrotasks, microtasks, self-organised crowdsourcing and crowdfunding.
These forms are explained below.
• Crowdcontests: It enables crowdsourcers to find the best worker for complete
work. This form lets the crowd members submit their solutions to a single
entire task. The crowdsourcer chooses the best solution and reward the
solution owner. Threadless6 is one example of crowdcontests. It is an
online platform which sources T-shirt designs from its users and runs online
competitions among submitted designs after which the winner designs are
rewarded and sold worldwide through an online store [54]. Usually completing
crowdcontests tasks require more time than other forms’ tasks.
• Macrotasks: It enables crowdsourcers to get a particular skill for a project.
In this form, the problem is divided into large tasks. A worker from a crowd
is hired to complete a task that requires a specific skill [54]. Worker and
Crowdsourcer communicate over the Internet, and the worker gets paid by
the task. For instance, InnoCentive7 is an online crowdsourcing platform that
provides a link between scientific organisations and external brainpower in
order to stimulate new solutions and ideas.
• Microtasks: The problems are divided into small and straightforward units
to provide an opportunity to involve more people and accomplish tasks more
quikcly. Microtasks enable crowdsourcers to complete complex problems in a
4

Wikipedia: https://www.wikipedia.org. Accessed 1.6.2019
iStockphoto: https://www.istockphoto.com. Accessed 1.6.2019
6
Threadless: https://www.threadless.com. Accessed 5.6.2019
7
InnoCentive: https://www.innocentive.com. Accessed 5.6.2019
5
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short time by using human intelligence on large. Google’s reCAPTCHA8 is an
example of the microtask crowdsourcing [60]. It uses a crowd to complete the
regular task of reading and entering characters to create digitized documents.
A microtask ordinarily takes several seconds or minutes to finish, while a
macrotask can take from a few hours to many days.
• Self-organised crowdsourcing: The main purpose of self-organised crowdsourcing is to let the crowd determine how to divide and fulfil a job. The
crowdsourcer sets a deadline for the project after which the crowd starts
working on it. The crowd creates a team itself and submits a solution to
the problem. The crowdsourcer rewards the best solution. Self-organised
crowdsourcing is ideal for creating new products, solving complex problems
and finding and gathering information. Since the crowdsourcer is mostly
out of self-organised crowdsourcing processes, the crowd can come up with
unexpected solutions that are not related to the problem at all. This is one of
the most significant drawbacks of self-organised crowdsourcing. One example
of self-organised crowdsourcing is Ushahidi9 that enables crowdsourcers to
recruit a crowd to gather, visualise and link data.
• Crowdfunding: Crowdfunding is used to raise funds for a project, charity or
venture from a large group of individuals. It uses especially social networks
to get people interested in a project. In crowdfunding, product owners
put requests for funds on an online crowdfund platform and promote their
requests. They usually provide gifts or benefits to donators. As an example,
Kickstarter10 is an online reward-based crowdfunding platform that aims to
raise funds for projects, startups or small business [33]. In Kickstarter, every
project has its page which consists of a goal, a project description, reward
information and possible videos.
Crowdsourcing can be used in many different areas such as product development,
marketing research and advertising. Moreover, a crowd can take responsibility
in almost every phase of a project. While starting a crowdsourcing project, it is
essential to choose the right form of crowdsourcing to obtain the best efficiency.
All forms of crowdsourcing involve a crowdsourcer, a crowdmarket and a crowd.
In addition to the types mentioned above, citizen science has become an
increasingly popular form of crowdsourcing in recent years. It is a new phenomenon
which applies crowdsourcing to science [57]. Citizen science is discussed further in
Sections 2.2, 2.3, 2.4 and 2.5.
8

reCAPTCHA: https://www.google.com/recaptcha. Accessed 5.6.2019
Ushahidi: https://www.ushahidi.com. Accessed 6.6.2019
10
Kickstarter: https://www.kickstarter.com. Accessed 6.6.2019
9
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Volunteers as research participants

Members of the public have taken part in science projects for centuries even though
the scientist-as-profession paradigm has only existed since the late 19th century
[68]. Particularly, citizens have become increasingly involved in scientific projects
over the past 100 years. Scientific organisations engage the public in academic
projects to overcome geographical distances and collect data through observations
[50]. This practice is known as citizen science and used in various fields such as
archaeology, natural history, astronomy and all that. Christmas Bird Count11 is a
case in point. It is the longest-running citizen science project that aims to count
and observe birds by involving volunteers in the USA since 1900 [68].
Citizen science is a practice in which volunteers from the public participate and
collaborate in scientific research towards a common purpose [68]. Citizens—who
are not trained as scientists—use their time, efforts and resources to contribute to
science despite their geographical distance [10]. Volunteers typically take part in
data collection, categorising, analysing, or interpreting processes in citizen science
projects. Citizen science is also known as crowdsourced science which is a narrower
set of crowdsourcing. It opens science to the public by using the fundamental
concept of crowdsourcing. Figure 2.2 illustrates the idea of citizen science.
Citizen
Science
Complete large scale and
complex projects in less time
Possibility to analyse and
examine a huge amount of data
Access people around the world
with different skills and abilities
Gain new insights and
perspectives
Publish more scientiﬁc papers,
thesis and high-quality large
datasets

Contribute to science
Learn about the scientiﬁc world
Connect with new people
Start a new hobby
Make discoveries
Protect the environment
Improve own wellness
Gain experience

Citizens

Research Project

Researchers

Figure 2.2: The overall idea of citizen science.
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Christmas Bird Count is organised by the National Audubon Society every year in the
USA to be an alternative of the traditional Chiristmas hunt [68]. Christmas Bird Count:
https://www.audubon.org/conservation/science/christmas-bird-count Accessed
11.6.2019
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Bonney et al. [7] categorise citizen science projects into three broad categories
which are contributory, collaborative and co-created projects. The categorisation
of Bonney et al. [7] is based on the level of participant engagement that defines
in which stages of a research project citizens can take part in. Above mentioned
categories are described in more detail below.
1. Contributory projects are usually designed by scientists, and the volunteers
are used to collect data. Volunteers generally contribute only to the data
collection stage, whereas design, analyse and interpreting stages are performed
by scientists. This category has the lowest level of engagement with the public.
2. Collaborative projects differ from contributory projects in the sense that
volunteers can also contribute to project design, data analysing and the result
dissemination stages [7, 71].
3. Co-created projects are designed both by scientists and the members of the
public. Volunteers can collaborate in all possible stages, including defining
research questions, interpreting the results and suggesting future research
topics [7, 67, 71].
Citizen science has a variety of operational models that define how it works
and which steps it comprises. Wilderman et al. [83] divide the citizen science
process into five stages and examine them from different aspects which can be
used for planning, designing and accomplish a citizen science project. Figure 2.3
illustrates and describes the steps of citizen science process, which are adapted
from Wilderman et al. [83] and Bonney et al. [7].

- The research questions and the aim of the study are explored and
deﬁned
- Tasks are prioritised
- Possible stakeholders and participant groups are determined

1

2. Designing the product
- Project objectives and other strategies are deﬁned
- The available resources are listed
- High-level decisions are made

5
Citizen Science
Process

2

3. Building and engaging a community
- Strategies for engaging the volunteers are deﬁned
- A communication platform is selected
- Motivation factors, skill requirements and other possible needs are
deﬁned
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1. Deﬁning and scoping the research problem

4. Collecting and managing data

4

- Data is collected, processed, analysed and interpreted
- The collected data can be shared among stakeholders
- Long-term decisions related to preserving the data can be made

3

5. Interpreting, sustaining and improving
- Results are interpreted in more details, documented and disseminated
- The entire process is evaluated
- Future study plans are made

Figure 2.3: Steps of citizen science process.
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The motivations of volunteers
Every year, citizen science projects are engaging millions of people who devote
substantial amounts of their time and effort to contributing to science around the
world [8]. Today, most of the large organizations rely on volunteer work to organize
environmental movements. Citizen science provides a wide range of opportunities
to volunteers, but why would volunteers spend their valuable time doing unpaid
work? The answer is simple: Citizen science projects provide various motivation
factors for members of the public to work voluntarily and participate in science.
Kragh [47] divides the motivation factors of volunteers into two parts which
are self-directed and altruistic motives. Self-directed motives can include personal
interests in a topic, a want to learn more about a particular subject or a desire to
discover new things. Furthermore, a self-directed motive can depend on the type of
citizen science project; for instance, being in nature can be a self-directed motive for
some participants. Besides, there can be social motives; examples include meeting
people with similar interests, having a sense of belonging in a crowd or hoping others
to see a volunteer socially worth. According to Bruyere and Rappe [11], volunteers
can also have career motives such as building career experience or learning and
acquiring new skills. However, Kragh [47] emphasises that students and young
people usually have career motives but volunteers in citizen science projects are
mostly older or retired and therefore they do not need to build career experience
or find a referee.
Other motivation types mentioned by Kragh [47] are altruistic motives which
are based on a desire to help. Examples include wishing to contribute to science and
society, feeling significant to help or being devoted to a particular cause. Volunteers
usually are altruistically motivated in environmental citizen science projects since
they mostly are found considerably important to contribute.
Other studies have categorised motivations of volunteers in various ways. For
example, Clary and Snyder [15] separate motivation factors of volunteers into
six functions which are values, understanding, enhancement, career, social and
protective. Values function is about expressing on altruistic and humanitarian
values. In this function, a volunteer has an altruistic concern for others. In the
second function, career, a volunteer aims to gain experience through volunteering.
The third function understanding consists of the ways of gaining knowledge, skills
and abilities. The fourth function enhancement is about growing and developing
psychologically by being part of a volunteer project. Enhancement motives help
volunteers to improve themselves personally. The fifth function, social, enables
volunteers to build a personal network and the last function, protective, is used to
cope with the difficulties of life and reduce negative feelings. Figure 2.4 summarises
and illustrates the motives of volunteers that are adapted from Kragh [47] along
with Clary and Snyder [15].
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Self-directed motives
Understanding, Enhancement and
Protective
Personal interest

Want to learn new skills and abilities
Desire to discover new things
Growing and developing physically
Coping with the difﬁculties of life

Social
Meeting new people and building a
personal network

15

Altruistic motives
Values
Wish to contribute to science
and society
Feeling signiﬁcant to help
Being devoted to a particular
cause
Expressing on altruistic and
humanitarian values

Career
Gaining experience through
volunteering

Figure 2.4: The motivation factors of citizen science volunteers.

The role of volunteers
Science and research are not anymore limited to a particular location, such as
universities, academic institutions, or laboratories. Instead, they are now available
to all inspired volunteers around the world by means of the Internet, information
technology and citizen science. Volunteers can participate in a citizen science
project in various ways, depending on the project type.
In citizen science, volunteers can take part in all possible stages of a project
depending on the participant level of engagement. As stated at the beginning of
chapter 2.2, citizen science projects can be divided into three categories: contribu-
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tory, collaborative and co-created projects. Volunteers can accomplish a variety of
tasks in these project categories. As a case in point, Zooniverse12 uses volunteers
in data collection, classification, and analysing processes [69]. Moreover, volunteers
can participate in testing of unlaunched projects in Zooniverse. Below are listed
the tasks that can be performed by the members of the public in a citizen science
project identified by Bonney et al. [7].
• Defining research questions for a study
• Gathering information and resources about a study
• Developing hypotheses
• Designing study and project
• Collecting data
• Analysing samples
• Analysing collected data
• Interpreting data
• Drawing conclusions
• Disseminating conclusions
• Discussing results and asking new research questions
In addition to categories identified by Bonney et al. [7], there are also other
classification models created for recognising participant engagement levels in order
to define in which stages volunteers are involved. For example, Haklay [36] divides
citizen science projects into four levels which are crowdsourcing, distributed intelligence, participatory science and extreme citizen science. Crowdsourcing is the
lowest level of engagement in which citizens act as distributed sensors and collect
data for other stages. Furthermore, they can provide computing, processing or
monitoring power at this level. Distributed intelligence is the second level of volunteer engagement in which participants are trained in the basics of the project topic
before collecting data. On this level, volunteers can potentially contribute to the
data interpretation process. On the third level, participatory science, volunteers are
12

Zooniverse is the largest citizen science platform in the world, including 50 active citizen
science projects with over 1.7 million registered users. The first and most famous project of
Zooniverse is Galaxy Zoo that has launched in July 2007 and engaged over 165,000 volunteers .
Zooniverse: https://www.zooniverse.org. Accessed 22.6.2019
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more involved in conducting research. They can participate in problem definition
in addition to the data collection process. However, to be able to analyse and
interpret the results, they need researchers’ help. The highest level of engagement
is extreme citizen science which is also called collaborative science. In collaborative science, citizens can be involved in all stages of a research project. They
can participate in problem definition, data collection, analysing and interpreting
processes. Participants can also be involved in disseminating conclusions with
scientists. Figure 2.5 shows and describes the four levels of engagement in citizen
science adapted from Haklay [36].

LEVEL 4
- Volunteers

Extreme citizen science

in problem
deﬁnition, data collection,
analysing, interpreting and
disseminating processes

LEVEL 3

Participatory science

- Participation

are involved
in problem deﬁnition stage.

LEVEL 2

Distributed intelligence

- Citizens as basic interpreters
- Citizens are trained in the
basics of research
- Volunteered thinking

LEVEL 1

Crowdsourcing

- Citizens as distributed
sensors
- Volunteered computing,
processing and monitoring

Figure 2.5: Four levels of participant engagement in citizen science.

Table 2.1 shows the relationship between different participant engagement
models and all possible stages in which the members of the public can be involved.
Bonney et al. [7] divide participant engagement into three levels, whereas Haklay [36]
explores it in four different levels. Table 2.1 below elaborates and enhances the
table on the same topic created by Wiggins and Crowston [81].
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Extreme
Citizen Science

3

3

3

Developing hypotheses

3

(3)

3

(3)

3

(3)

3

3

3

3

3

3

3

(3)

3

3

3

(3)

(3)

3

Interpreting data

(3)

3

(3)

(3)

3

Drawing conclusions

(3)

3

(3)

(3)

3

(3)

3

Designing study
Collecting data

3

Analysing samples
Analysing data

Disseminating results
Discussing results and
asking new questions

(3)

(3)

3

3
(3)

(3)

Distributed
Intelligence

3

Crowdsourcing

3

Co-created
3

Collaborative

Defining questions
Gathering information and
resources

Stages

Contributory

Participatory
Science

Levels of participant engagement

3

3
3

Table 2.1: Relationship between different participant engagement models and the
stages of citizen science. 3= Members of public included; (3) = Members of public
partly/sometimes included.

2.3

Online citizen science

Citizen science can be explored in two forms which are historical and modern
[45, 50, 68]. Citizen science has started to be used as a concept in the early 1990s,
although it has a history as long as science itself [25, 45]. The traditional form
of citizen science was only available to a privileged few and projects usually were
confined to the fields biology and ecology [51]. For example, John Ray—an English
naturalist and botanist—created a network of volunteers to collect specimens and
observations from nature to contribute his research in the middle 17th century [45].
Such contributions have enabled amateurs to contribute to science by collaborating
with scientists. Science started to become a formal profession in the late 1900s, after
which the number of professional scientists has grown noticeably. However, the
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value of citizen science and citizen scientists have not become totally marginalized;
instead, they become more significant, particularly for large-scale research projects
[68]. Hence, it is still used by many prominent organizations.
Modern citizen science which is also known as online citizen science, usually
is organized as virtual collaboration. Due to the expansion of the Internet and
improvements in information technology, citizen science projects have been accomplished online in recent times [17]. Unlike its traditional form, online citizen science
engages a broader audience by providing tasks on online platforms. Volunteers
can find projects that may interest them and gain needed knowledge and skills
wherever there is an Internet connection around the world.
Online citizen science tasks consist of small units which makes completing them
easier and more effective for participants. By means of smaller task granularity,
distributing the tasks among participants becomes simpler and more flexible.
Participants can perform tasks whenever they get the time and make up a large
project by completing small tasks [17]. This approach is called micro-volunteering
in which volunteers donate their time and energy for a short and convenient amount
of time [12]. By the means of the Internet and mobile devices, micro-volunteering
has become a central means of volunteering. Examples include annotating images or
graphical data, translating texts, giving feedback and providing computer processing
time [12, 17]. Online citizen science projects usually seek to collect a large amount
of data, and therefore provided tasks mostly are related to data gathering and
classification.
Structured and efficient communication is vital for the success of a citizen science
project. Efficient communication ensures that all volunteers and researchers receive
the necessary information and have common goals. Communication usually is done
via the Internet in online citizen science projects. Online communication speeds up
interacting among stakeholders and also enables scientific and technical knowledge
sharing among stakeholders [17]. Furthermore, stakeholders can communicate
efficiently regardless of their geographical locations and timeperiods in online
citizen science projects, contrary to its historical form. Figure 2.6 compares the
substantial characteristics of online citizen science projects and its traditional form.
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Online Citizen Science vs. Traditional Citizen Science

Available to everybody over the
Internet

1

Available to a privileged few

Volunteers can take a part in all
stages of a project

2

Volunteers only observe
or collect data

Uses the Internet and tasks usually
performed virtually

3

Tasks performed without the
Internet and gadgets

Tasks are divided into smaller
parts in order to be accomplished
in a short time with tutorials

4

Tasks are accomplished in the
aggregate

Structured and efficient
communication through online
platforms despite geographical
distances and timezones

5

Limited communication,
finite resources and
communication delays

Figure 2.6: Comprasion of online citizen science and traditional citizen science.

2.4

Evaluating citizen science

Today, science can be practised by collaboration between untrained amateurs and
scientists in light of citizen science. Involvement of members of the public in
research projects has increased the number of scientific studies in many different
fields. Citizen science provides an opportunity to gather a large amount of data
and overcome geographical limitations which are almost impossible with traditional
research models [21]. Citizen science projects usually continue over long periods and
can have significant impacts on participants, scientific and education communities,
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as well as society. However, in addition to positive impacts, there are also challenges
of using citizen science. In this section, the main benefits and challenges of citizen
science are explored in a more detailed way.
Benefits to the volunteers
Being involved in a citizen science project has vital benefits for volunteers. First of
all, members of the public increase their scientific knowledge and literacy as well
as enhance their understanding of scientific processes when they participate in a
citizen science project [7, 16, 42]. Furthermore, receiving continuous feedback after
accomplishing tasks help them to improve their knowledge and skills [68]. Besides,
being involved in a citizen science project provides an opportunity for changes in the
attitude toward science [21]. Hence the barriers between the academic researchers
and the public become broken down more easily.
Citizen science can also increase the wellness of volunteers, who take part
in activities and perform tasks. It can be seen as a positive behaviour change,
motivation or constructive attitude. Raddick et al. [62] point out that many
volunteers find citizen science activities enjoyable, and because of that, they become
motivated to perform tasks. Depending on the citizen science project, tasks can
consist of a number of stimulating activities for volunteers. Examples include
spending time outdoors, doing activities with family or helping others [24]. Such
activities create an opportunity to relieve stress and stay healthy mentally as well
as emotionally.
Volunteers—who participate in a citizen science project—can receive the benefit
of networking with people that have similar interests [62]. They can communicate
with other participants via forums, blogs and real meetups. Networking among
participants increases the sense of belonging and also brings meaning to the work
they do. Furthermore, such social networking is essential to well-being of volunteers
[22].
Benefits to the scientific communities
Citizen science provides an opportunity for scientific communities to accomplish
projects with the help of a significant number of participants. This enables scientific
communities to complete large-scale and complex research projects which could not
be achieved without the collaboration of volunteers and researchers [62]. Volunteers
can help scientific communities to maximise the amount of data collected in
considerably less time [28]. Besides all these, citizen science enables scientific
communities to access people around the world with different skills in order to
provide versatile research. Hence, people with different skills and abilities can
participate in a project regardless of their location and time period.
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Volunteers can participate in all stages of a citizen science project depending
on the engagement type of the project. According to Resnik et al. [63], citizens can
provide unexpected insights and new perspectives in order to make research more
appealing and efficient. Additionally, they emphasise that research materials and
results become accessible to a broader audience, and also the steps of a research
process become performed on a larger scale. The impact of volunteers also can be
noticed in particular as a growing number of published scientific papers, thesis and
high-quality large datasets.
Benefits to society as a whole
Citizen science has many social benefits which are usually difficult to measure.
First of all, it builds trust and confidence between scientists and citizens. It brings
science and society closer together by creating a permeable and transparent image
of research work stages in which citizens can participate [42]. Citizen science
removes barriers between the scientific world and everyday life and creates an
inclusive community [62].
Citizen science increases scientific knowledge and understanding of citizens
and also raises public awareness. It can positively affect public health, social
cohesion and well-being [66]. Furthermore, citizens can become more aware of
local issues, problems and difficulties due to citizen science [62]. For example,
an organisation called Community Health Effects of Industrial Hog Operations
(CHEIHO)13 involved locals in collecting data about emissions from pig farms of
North Carolina, in the USA. After the project, volunteers learned a lot about
industrial impacts, and also expanded their network by making new connections
with neighbours [84]. Furthermore, they became familiar with environmental and
industrial organisations. As a result, public awareness became increased noticeably.
Scientific projects can cost a great deal of money, especially when they need a
considerable amount of data. Citizen science can reduce this cost by providing the
labour of non-expert citizens who contribute to science without the expectation of
financial compensation [66]. Thus, scientists can focus on other significant activities,
such as data analysis, interpretation, and disseminating results. In this way, research
projects become more efficient and productive as well as simultaneously, scientific
costs reduce.
13

Community Health Effects of Industrial Hog Operations (CHEIHO) involved 102 volunteers
from 16 communities for the project mentioned above [84]. Volunteers had to live near at least
one industrial pig farm and their task was to collect data on odour, mood, symptoms and blood
pressure for two weeks to measure the effects of industrial pollution.
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Challenges and problems
The main actors of citizen science are volunteers who perform a variety of tasks
and activities. These volunteers usually are untrained amateurs who do not have
the required domain knowledge. Involvement of such as inexperienced citizens in a
citizen science project can pose vital challenges and problems. These challenges
and issues are discussed further below.
Data quality and integrity are among the essential factors that impact the
success of a citizen science project, and therefore, scientists are concerned about the
quality and integrity of the collected data. This concern can be linked to the uneven
level of expertise, defective volunteer training program and data anonymisation
[56]. Furthermore, using insufficient data collection methods can cause poor quality
of data that is not integrable with existing research data models [63]. Data quality
and integrity-related problems are usually solved by providing appropriate training
to volunteers on how data need to be collected, recorded and managed [56]. Also,
continuous feedback, social events, online tutorials and communication forms help
in overcoming such problems.
Citizen science heavily leans on data collection and processing; hence, volunteers
are vital to a citizen science project. For this reason, citizens science projects aim to
engage existing volunteers and attract new contributors all the time. Engagement
of citizens can be challenging when there are not any relevant motivation factors.
Rotman et al. [64] point out that the motivation of volunteers is temporal and
time-varying. Therefore the motivational factors should be identified, analysed and
considered well. Volunteers can have completely different motivational factors to
participate in; however, there are methods for motivating and retaining volunteers
to work together toward a common goal. For example, gamification or competitions
can be used to inspire new volunteers to get involved as well as keep existing ones
engaged [9]. Case in point: Citizen Sort14 is an online portal in which citizens
contribute to science by playing games. It consists of games which aim to classify
plants, animals and insects [58].
Another remarkable problem in citizen science is the conflict of interest which
occurs when private companies, investigators or other parties become somehow
involved in a scientific project [63]. For example, they can become a part of a
project by providing financial support or sponsorship. Additionally, they can assist
in strategic or operational decision making processes. Such third-party relationships
raise ethical issues and can undermine volunteers’ trust and cooperation. Furthermore, it may make a citizen science project unreliable from the perspective of
volunteers and even cause project failure. Figure 2.7 summaries the most significant
benefits and challenges of citizen science.
14

Citizen Sort: https://citizensort.org. Accessed 9.9.2019

Beneﬁts to volunteers
Increase scientiﬁc knowledge and literacy
Enhance understanding of the scientiﬁc process
Improve skills and interests as well as change attitude toward science
Increase wellness
Encourage making new connections

Beneﬁts to scientiﬁc communities
Accomplish large-scale and complex research projects with a signiﬁcant
amount of data
Get insights and new perspectives from volunteers
Publish a growing number of scientiﬁc papers and thesis
Gain high-quality large datasets for research

CHALLANGES AND PROBLEMS

Poor data quality and integrity
Uneven level of expertise
Unformalised methods
The difﬁculty of engaging existing
volunteers and attracting new contributors
Conﬂict of interests
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BENEFITS

Beneﬁts to society as a whole
Remove barriers and build trust and conﬁdence between scientists and
citizens
Increases scientiﬁc knowledge and understanding of citizens and raises
public awareness
Affect positively public health, social cohesion and well-being
Reduce scientiﬁc costs

Figure 2.7: The benefits, challenges and problems of citizen science.
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Next section explores the most critical factors that can affect the success of a
citizen science project.
Factors of success in citizen science
Successful citizen science depends on a variety of factors which are essential when
planning and implementing a citizen science project. Each of the success factors is
vital to achieving project goals. French et al. [29] separate factors that impact the
success of a citizen science project into five parts. These parts are the engagement
of citizens, structured communication, clear goals and objectives, contribution to
science, and reliable data. Additionally, Rutten et al. [65] supplement the aspects
presented by French et al. [29] and states further critical success factors.
French et al. [29] emphasise that setting clear goals and objectives has great
importance in citizen science projects. For this reason, a project can succeed when
citizens, scientists as well as everyone involved know the aim of the project and
work together for it. Therefore, project goals, timespan and hypothesis should be
defined clearly before starting the actual implementation. Project-related strategies
and key stakeholders have to be determined at the outset [65]. Moreover, all
limitations should be considered and informed to participants. By means of these,
all participants work with a sense of common purpose in order to achieve project
goals, and also potential barriers become identified at an early stage.
Members of the public are a significant part of citizen science, and therefore
when planning a citizen science project, their needs and motivation factors should
be well-considered. Understanding the sense of participant engagement is vital for
organisations. Attracting and retaining participants continuously enables citizen
science projects to maximise the amount of data collected [29]. Newman et al. [53]
suggest that volunteers can be motivated with online games, competitions and
symbolic rewards such as social prestige, badges and points. Such motivation
factors help to motivate and retain volunteers to work together toward a common
goal.
Good communication and reliable data are dependent on each other. Reliable
data is collected when the members of the public know what they need to perform
and how. Data can be obtained from a variety of data sources and because of
that, building a valid and reliable data collection has a significant role in a citizen
science project. Today, communication is done over the Internet, and therefore
it enables organisations to reach easily and efficiently the volunteers around the
world. Rutten et al. [65] point out that methods of data collection and validation
should be well-designed to collect reliable data.
One of the central purposes of citizen science projects is to contribute to science
and research. Stakeholders should consider the scientific contribution of a project
in all stages of the process so that a project can generate scientific knowledge
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and understanding [29]. Research questions should be identified in the design
stage and results should be disseminated after concluding. Besides, adopting
emerging technologies facilitates more effective contributing [53]. They enable
efficient communication, data collection, sharing and collaboration.
Citizen science projects usually are long-term; hence, process evaluation is one
of the keys to success. Process evaluation aims to improve the effectiveness of
activities and create new strategies based on outcomes and feedback. Volunteers
and scientists can influence all processes of citizen science by providing their views
continuously. Feedback helps stakeholders in understanding how to optimally design
a citizen science project to meet everybody’s goals properly. Newman et al. [53]
argue that citizen science projects can interact and learn from each other with an
evolving discipline when citizen science becomes more formalised. For example,
best practices and open-access peer-reviewed journals will support designing citizen
science projects in the near future. Figure 2.8 illustrates the key success factors
of citizen science projects that are adapted from French et al. [29] and Rutten et
al. [65].

Clear goals
and

Process
improvement
and evaluation

Contribution
to science

objectives

Successful
Citizen Science

Adopting emerging
technologies

Motivated
and engaged
volunteers

Structured
and efﬁcient
communication

Reliable and valid
data

Figure 2.8: The key factors of succesful citizen science projects.
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The future of citizen science

Citizen science has found a solution to one of the most challenging tasks of research
projects: members of the public have become active participants from passive
consumers in scientific projects. They collect, analyse and report large samples
of data around the globe remotely over the Internet. Citizen science has become
an essential factor in science, but it still requires time to become more formalised
and widely accepted between the public and scientists. Hence, its effects are going
to increase over time considerably. According to Shuttleworth et al. [3], citizen
science is going to be a vital part of science and will have a fundamental impact on
science within universities in the future.
Newman et al. [53] state that modern citizen science is entirely dependent on
technology and therefore, the future of citizen science is directly tied to emerging
technologies. Today, technology is involved in all aspects and activities of the citizen
science process. For example, data can be collected, analysed and interpreted
efficiently on all platforms and devices due to web applications. Furthermore,
wireless sensors, improved camera technologies and online communication platforms
have made collaboration and data collection simpler, more effective, accurate and
affordable. Newman et al. [53] additionally emphasise the importance of exploiting
new technologies and explore the future of citizen science by examining changes in
each stage of its processes. The below list concludes the most significant future
aspects that are based on the arguments of Newman et al. [53].
1. Networked databases provide information about best practices, strategies
and learning guides. Currently, there are databases such as Citizen Science
Central, Scistarter, Citizen Science Alliance. In the future, corresponding
databases will be networked and linked.
2. Social media, virtual communities and emerging technologies expedite developing new projects. Incremental improvements in technology enable more
efficient resource gathering, volunteer involvement and engagement processes.
3. Research questions will be defined with the bottom-up approach, which means
that volunteers determine research questions in light of data visualisation
and real-time modelling.
4. Data can be collected, categorised and integrated with automatic sensors
and systems. Smartphones and tablets make analysing and interpreting more
effective. Furthermore, interaction among computers increases.
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5. Science becomes more enjoyable, and therefore everyone can examine data
due to browser-based visualisations, online games and competitions. Grid
and cloud computing supply the computing and also storage power to citizen
science projects.
6. Computerised feedback systems improve volunteers’ knowledge and abilities.
Project results can be disseminated via online communities or even social
media. Moreover, project evaluation measures become standardised, and as
a result, citizen science projects interact more frequently with each other.

Chapter 3

Archeological Resource Portals
This chapter introduces and discusses the most significant European Archeological
resource portals, which utilise crowdsourcing in collecting data onto archaeological
finds.

3.1

Portable Antiquities Scheme (PAS)

Portable Antiquities Scheme (PAS) is a nationwide service that records archaeological discoveries found by members of the public in England and Wales since 1997
[18]. It is the largest archaeological resource in the world which contains over 1.4
million finds reported by more than 14,000 citizens. The PAS aims to encourage
and facilitate reporting of archaeological finds discovered by the public as well as
to raise public awareness about archaeology and the past [32].
The PAS is directed and coordinated by the British Museum and also supported
by United Kingdom’s the Department for Digital, Culture, Media and Sport [72].
It is administrated by 40 locally based Finds Liaison Officers (FLOs) who are
responsible for recording and guiding members of the public across England and
Wales. FLOs deal with finders, metal detecting clubs and participate in different
events such as find days at local museums, metal detecting rallies and also English
Heritage’s Festival of History [72]. FLOs aim to interact with finders continuously,
and therefore they meet them actively in order to guide them and also provide
information about the PAS [6]. Entering finds into the PAS database is one of the
most significant tasks of FLOs. Data insertion process comprises of many stages
such as analysing, photographing and describing a find [72]. Furthermore, FLOs
are involved in activities such as training and supporting finders [6]. They can also
contribute to creating annual reports and publishing scientific articles [72]. Hence,
FLOs play an essential role in the PAS.
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The work of FLOs is checked and supported by Finds Advisers who ensure
that the data inserted to the PAS is consistent [6, 72]. Finds Advisers ensure the
quality and integrity of the new data, and also provide knowledge on certain topics.
For example, they can help in identifying finds that FLOs cannot identify [6]. In
the PAS, every FLO is supported by six Finds Advisers. Besides, Find Advisers
can participate in various activities such as training volunteers, investigating and
publishing researches [6, 72]. Consequently, the collaboration between FLOs and
Find Advisers is vital for the proper operation of the PAS.
In the PAS, a find has to be at least 300 years old to be able to considered as
an archaeological object [72]. Archaeological objects are identified and recorded to
the scheme by FLOs with the help of Finds Advisers. An archaeological object can
be borrowed from the finder during the identification and recording process, but it
is returned to its finder afterwards. If a find is designated as Treasure by a relevant
FLO, the Act allows national or local museums to acquire the find or assemblage
for the collections. In such a case, the finder and landowner are rewarded equally.
Figure 3.1 illustrates and summarises the reporting stages of the PAS.
A ﬁnder contacts the local
Finds Liaison Ofﬁcer to get a
ﬁnd identiﬁed and recorded.

Finds Liaison Ofﬁcer
Finder

A Finds Liaison Ofﬁcer
analyses, photographs and
describes the ﬁnd.
If the ﬁnd is not identiﬁed as
Treasure, it is returned to
the ﬁnder after the
recognition process.
Finds Advisers check the
consistency and integrity of
the ﬁnd information. They
can also help in identifying
the ﬁnd if the FLO cannot
recognise it.

The ﬁnd information is
inserted to PAS, and it is
available to everyone
through the online database.
Finders and researchers can
examine them. The
database can be used as a
resource for various
research projects.

Finds Advisers

A national or local museum can
purchase the ﬁnd or assemblage
for their collection if it is identiﬁed
as Treasure by a relevant FLO.
Finder and landowner become
paid equally in such a case.
If the museums do not acquire the
ﬁnd, the ﬁnder and landowner can
decide on further actions.
Portable Antiquities Scheme

National or local museums

Figure 3.1: Find reporting process in the Portable Antiquities Scheme.
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According to the Treasure Act 19961 , all metallic objects—other than coins—that
contain at least 10 per cent of gold or silver and are equal or older than 300 years
are Treasure. Also, all coins from the same find—that contains two or more coins
and are at least 300 years old—counted as Treasure. If the coins contain less than
10 per cent of precious metal, there have to be at least ten of them in the find to
qualify. Under the Act, archaeological objects that might be Treasure have to be
reported within fourteen days.
All finds in the PAS are available through an online database2 . The online
database helps in advancing knowledge of archaeology and the past by providing
information about all finds through England and Wales. The public can access
all data relating to finds except findspot information which is only available to
legitimate researchers. Additionally, the online portal of the PAS contains a considerable amount of information about best practices, legal obligations, researches
and guidelines. Furthermore, it provides a forum for an intensive exchange of
information and interacting. Figure 3.2 shows a screenshot of the database view
of the PAS in which artefacts with coins are shown and can be filtered based on
different criteria.

Figure 3.2: A screenshot of the database view of the Portable Antiquities Scheme.
1

The Treasure Act 1996 : Code of Practice (England and Wales). Department for Culture
Media and Sport, 1996. Available online: https://assets.publishing.service.gov.uk. Accessed
14.9.2019
2
PAS Online Database: https://finds.org.uk/database. Accessed 14.9.2019
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On the PAS database view, users can search for finds and view their information
depending on their permissions. The results can be shown either in a table or on
a map. Furthermore, the results can be narrowed down according to a variety of
criteria such as object type, period, material and institutions. The view also shows
all references cited for registered objects which plays a vital role in contributing to
research. Besides, members of the public can sign up for the PAS, which enables
them to record their objects and save their search history. In addition to these,
registered users can get a higher level of access to all available data if they are
involved in a scientific project.
The codebase of the PAS is released under the General Public License (GPL)
v3.0 which comes with some limitations and conditions. GPL V3 comes with
restrictions such as liability and warranty. Furthermore, all modifications have to
be documented and released under the same licence, and copyright notices must be
included within the application. Besides, after every distribution, the source code
has to be available. According to the GitHub repository3 of the PAS, it uses the
following technologies:
• Ubuntu 16.04 or later LTS
• PHP 5.4+
• MySQL 5.7
• APC Cache, ImageMagick
• Zend Framework 1.12.21dev
• Solarium 2
The PAS employs crowdsourcing instead of citizen science. Citizens are used as
sensors that collect archaeological data for the benefits of both parties—finders and
the PAS. Finders reports their finds in collaboration with FLOs. Such a reporting
process can easily lead to concerns regarding the effectiveness of the system because
the entire reporting process becomes dependent on the work of FLOs. Clark [14]
emphasises that the growing workload of FLOs is one of the most critical problems
in the PAS. FLOs take care of many different activities: they review the reports
from finders and rallies, reach clubs, attend events and train enthusiasts. These
activities cause a heavy workload for FLOs, and as a result, it leads to delays in
report processing in the PAS.
Overall, the PAS is a significant archaeological resource that has provided
the inspiration for other European portals which are introduced in the following
sections.
3

PAS Github Repository: https://github.com/findsorguk/findsorguk.
Accessed 15.9.2019
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Digital Metal Finds (DIME)

Digital Metal Finds (DIME) is an online platform for registering archaeological
finds developed in collaboration with Aarhus University, Danish museums and
metal detectorists in Denmark [77]. DIME was launched in 2018 with the purpose
of allowing enthusiasts to report their finds simply and effectively. It enables finders
to start a registering process of a find in the field and afterwards send the data to
museums to be validated and recorded.
DIME allows finders to register their discoveries themselves into the database,
unlike the PAS. This approach increases the effectiveness of reporting and enables
finders to learn more as well as expand their archaeological knowledge. Furthermore,
it provides a large amount of data for researchers to be analysed and examined.
Reporting process starts when a finder registers the find through the online DIME
portal4 , after which the data is sent to a local museum. Currently, all Danish
museums do not collaborate with DIME, and therefore, find data can be sent only
to a few museums. In such a case, DIME provides an opportunity to save the data
on the user profile and get a report of it to be able to submit to a local museum. In
DIME, finders are kept informed through updates regarding the submitted reports.

Figure 3.3: A screenshot of the reporting stages of the Digital Metal Finds.
The find registering process of DIME is comprised of three steps that are shown
above in Figure 3.3. Currently, DIME supports only Danish, and therefore the
4

Digital Metal Finds Portal: https://www.metaldetektorfund.dk. Accessed 16.9.2019
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stages in the screenshot are translated using Google Translate. In the first step,
the user is asked to provide find details such as material, type and classification.
The second step continues by requesting information about the findspot. The
findspot coordinates can be entered either manually or automatically by selecting
the location on the map. In DIME, the exact coordinates of the findspots are
available only for researchers and particular users, whereas the public can only view
approximate areas of them. The third and final step is about uploading find photos.
A report can be saved as a draft during all stages mentioned above. Such a draft
report is editable until it is submitted completely. This provides flexibility and
controllability to the finders. For example, they can save the findspot coordinates
in the field and continue filling out later somewhere else.
DIME contains guides, studying materials and published research studies. It
includes video tutorials to support beginners, researchers and all others. Moreover,
it has a support page for frequently asked questions which provides an overview of
the platform and its principal features. Besides, DIME shows all validated finds
to the users. Users can search, sort, and filter them based on different criteria.
However, the exact locations of finds are not available to everybody.
The source code of DIME is not published under a public license, and therefore
there is limited technical information available about the online portal. However,
it can be determined that the portal uses PHP and jQuery. Besides, it adopts a
responsive design which enables finders to use it when they are in the field. This
provides an opportunity to take findspot coordinates automatically, which is an
essential feature for finders. Figure 3.4 shows how DIME adapts to different screen
sizes.

Figure 3.4: The looks of DIME on different screen sizes.
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Dobat [23] points out that metal detecting has had a huge impact on archaeological research and heritage management in Denmark. Metal detectorists’ and other
enthusiasts’ contributions can be perceived in a massive and continuously growing
amount of data in addition to archaeological studies. Metal detecting has always
been legal in Denmark, which plays a vital role in these improvements [23]. DIME
exploits the potential of citizen science for gathering data and researching. It uses
citizens as data collectors like PAS, but additionally, citizens can participate in the
analyse stage via a closed Facebook group5 which has currently over 400 members.
In addition, researchers and finders can communicate through DIME in order to
cooperate and enhance the process of reporting. Based on this information it can
be deducted that DIME is on level 2 in the four levels of participation engagement
model, which is discussed further in Section 2.2. On this level, participants collect
data and also can take part in analysing and interpreting stages of a citizen science
project.

3.3

Portable Antiquities of the Netherlands
(PAN)

Portable Antiquities of the Netherlands (PAN) is an online portal that is coordinated by a network of Dutch universities, volunteer archaeologists, finders and
governmental organizations such as Cultural Heritage Agency and Nederlandsche
Bank [75]. PAN aims to establish cooperation between finders, academic world and
heritage institutions in the Netherlands. It enables finders to register their finds
and also collaborate with scientists. Furthermore, it helps heritage institutions in
documenting discoveries and also facilitate researches of the academic world. PAN
was launched in 2017 and contained over 25,000 finds in September 2018 [76]. Over
6,000 of these finds were published and available online to everybody.
Metal detection was an illegal activity in the Netherlands until 2016, after
which it become allowed within 30 cm of the soil surface with the new Dutch
Heritage Act on 1 July 2016 [76]. PAN project started after this regulation with
the aim of recording metal finds up to circa 1600 Common Era (CE), although
some non-metal or younger finds have been already registred [75]. PAN works
with the same principles as PAS. In PAN archaeological finds are recorded by a
nationwide network of eight Find Liaison Officers (FLO) who are supported by
three finds specialists [77]. The reporting process starts when a responsible FLO
registers a find via PAN. Subsequently, finds specialists validate the find and add
descriptions, photographs and other information about the report if needed. FLOs
5

DIME Facebook Group: https://www.facebook.com/groups/511847215882209.
Accessed 17.9.2019
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and finds specialists can even travel to meet detectorists and record their finds [75].
PAN does not publish either the exact location of finds and finder’s contact details.
Additionally, PAN does not claim the discoveries in any way.
According to Vos et al. [76] the online PAN portal6 is intended for three different
purposes: 1) enabling members of the public to access and view archaeological
data, 2) providing an environment for scientists to research and make observations,
and 3) supporting FLOs and finds specialists in reporting and validating processes
with an administrative tool. The portal provides multi-level login to determine the
role of a user. Validated finds are available to everybody without exact findspots.
Researchers can access them although they cannot use them in their researches.
The finds can be viewed and filtered based on different categories. Figure 3.5 shows
a screenshot of PAN’s search page where users can search for validated finds and
filter the results by period, category, province and more.

Figure 3.5: A screenshot of the find search page of Portable Antiquities of the
Netherlands.

6

Portable Antiquities of the Netherlands Portal: https://portable-antiquities.nl.
Accessed 17.9.2019
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PAN uses semantic technologies such as Linked Data to develop, manage and
maintain its infrastructure [77]. It identifies new records through digital reference
types. The infrastructure of the PAN is built by a semantic platform called
PoolParty7 , which records validated finds in the system using a suitable reference
type [76]. PAN can retrieve and display data by a reference type—which is defined
according to the identification—through REST APIs provided by PoolParty. Linked
Data is discussed further in Chapter 4.
Currently, the source code of PAN is not available under a public licence, and
because of that, the information about the technologies it uses is limited. However,
it can be determined that the client-side of PAN is developed using a JavaScript
framework called AngularJS8 . Besides, PAN is mostly responsive and works on
different screen sizes. In Pan, citizens do not ordinarily participate in scientific
work; they usually only collect data. Therefore PAN is on level 1 in the four levels
of participant engagement model of citizen science.

3.4

Metal-Detected Artefacts (MEDEA)

Metal-Detected Artefacts (MEDEA) is an online portal developed in Flanders with
the collaboration of Vrije Universiteit Brussel and PACKED vzw which is supported
by the Flemish Government [19, 77]. In Flanders, metal detecting became legalised
in April 2016, and MEDEA was launched in February 2017. Today, MEDEA
has over 1,300 metal finds [19]. It aims to encourage metal detectorists to report
their discoveries and ensure the reliability of the records for heritage management
and research purposes. MEDEA seeks to bring together people from academic
institutions, archaeologists and also metal detectorists.
Metal detectorists play a significant role in MEDEA because they are responsible
for providing basic information about their finds in order to report them as in DIME.
The budget of MEDEA was limited, and therefore there was not an opportunity to
create a network of FLOs as in PAS and PAN [19]. This reason led to detectorists
to record their finds directly and also MEDEA to ensure reliability and validity of
recorded data.
In the registering stage, MEDEA asks for factual find information such as
material, type, findspot, photographs, dimensions and weight. Furthermore, the
finder can suggest a high-level category and period. MEDEA provides conceptual
guides to support detectorists in reporting their finds. The reports are examined
and validated by MEDEA officers or trained volunteers after submitting. MEDEA
officers or trained volunteers can rectify a report themselves or ask the reporter to
fulfil in case of deficient or wrong information provided. In MEDEA, there is also a
7
8

PoolParty Semantic Suite: https://www.poolparty.biz. Accessed 18.9.2019
AngularJS: https://angularjs.org. Accessed 18.9.2019
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user group called “find experts” who offer advice for enriching the submitted find
records [19]. Find experts can provide information regarding the identification of
archaeological finds.
Validated finds are available to everyone on the online portal of MEDEA9 .
Users can search and filter finds as well as view their information. Only registered
specialists can view exact findspot coordinates; however, others are allowed to
view approximate areas of findspots. Registered accounts need to be validated
by administrators of the portal in order to detectorists or find specialists can
register or approve reports. Currently, MEDEA only supports Dutch, and therefore
Google Translate is used to show the search page in English. Figure 3.6 shows a
screenshot of MEDEA’s search page where the public can search for finds and view
the approximate locations on a map. Furthermore, they can filter finds based on
different criteria, such as material, type and category.

Figure 3.6: A screenshot of the find search page of Metal-Detected Artefacts.
9

Metal-Detected Artefacts Portal: https://www.vondsten.be. Accessed 20.9.2019
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MEDEA is designed by using the human-centred design approach, which aims
to put finders, archaeological researchers and heritage managers at the centre
of design and development [19]. It is on level 2 in the four levels of participant
engagement model of citizen science because volunteers can participate in analysing
reports in addition to registering them. Furthermore, it is responsive and works on
different screen sizes. MEDEA is released under the General Public License v3.0
as Portable Antiquities Scheme and developed by using the following technologies
according to the GitHub10 repository:
• PHP 5.6+
• Neo4j 2
• MariaDB 10.10

3.5

Reporting Service of the Finnish Heritage
Agency (ILPPARI)

FHA’s reporting service (ILPPARI) is a portal for reporting archaeological objects
found by citizens in Finland. ILPPARI is developed and maintained by the FHA
and launched officially in February 2019. It is a crowdsourcing project which aims
to register archaeological objects reported by enthusiasts, metal detectorists and
others.
In Finland, archaeological objects were reported by post or email to the FHA
before ILPPARI. Finders filled in the reporting form, which is shown in Appendix
A and then sent it to the FHA to be validated. This process was slow and timeconsuming for both finders and the FHA. Processing time of applications was
lengthy, and as a result, the whole process could take months. For overcoming this
issue, the FHA launched an online reporting service—ILPPARI by which citizens
can report their archaeological finds more efficiently. Furthermore, they can get
updates regarding their reports easily through ILPPARI.
In ILPPARI, everybody can create an account to report archaeological objects.
After creating an account, finders have to fill in a report that comprises of five
different stages: contact information, findspot details, find information, additional
details and overview. A report can contain many finds, but all of them must
have own findspot details. Following the submitting, the finder receives email
notifications about the validation progress. In the FHA, officers examine and
validate the report. They also can communicate with the finder and other officers
10

MEDEA Github Repository: https://github.com/weopendata/medea.
Accessed 20.9.2019
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around Finland through ILPPARI. For example, they can ask for more detailed
information about a find from a reporter. Hence, ILPPARI enables finders and the
FHA’s officers to communicate efficiently and also expedites the entire reporting
process. According to the Finnish Antiquities Act, objects that may be an antiquity
and are over 100 years belong to the state. Such a find must be reported to the
FHA. Currently, ILPPARI supports only Finnish, and therefore Google Translate
is used to show reporting progress in English. Figure 3.7 shows a screenshot of the
second stage of ILPPARI’s reporting form in which questions regarding the details
of a findspot are asked. It consists of two mandatory fields: municipality and find
date.

Figure 3.7: A screenshot of the reporting stages of ILPPARI.

The online portal of ILPPARI11 is developed by using the .NET Framework12
and Microsoft SQL Server13 . It is not released under any public licence, and
therefore a detailed overview of the used technologies is not available for the public.
ILPPARI is not mobile-friendly, and because of that, it cannot be used in the field.
Currently, the reporting process consists of many compulsory sections and therefore
reporting archaeological objects is an arduous task for finders.
11

ILPPARI Portal: https://www.kyppi.fi/palveluikkuna/ilmoitus. Accessed 22.9.2019
Dot NET Framework: https://dotnet.microsoft.com. Accessed 22.9.2019
13
Microsft SQL Server: https://www.microsoft.com/sql-server. Accessed 22.9.2019
12

Chapter 4

Linked Data for Archaeology
In this chapter, the Semantic Web and Linked Data are introduced by providing
background information about them briefly. Furthermore, European archaeological
data resources that use Linked Open Data are presented.

4.1

Semantic Web and Linked Data

The Semantic Web is an extension of the document-based Web in which meaning
of Web content can be represented in a machine-understandable and interoperable
way [13]. The Semantic Web enables machines to make logical inferences in order
to make finding, sharing and combining information more efficient and easier on
the Web. On the semantic Web, the Web is used as a global database in which
real-world entities are linked [13]. Hence, data become reusable and extensible
among applications, organizations and communities.
On the Semantic Web information is described using controlled vocabularies
and ontologies to enable machine-processability. Data is published as Linked Data,
which allows connecting and querying data from different sources. Berners-Lee [4]
has defined four fundamental principles—which are also known as Linked Data
principles—to follow when publishing data on the Web:
1. Use Uniform Resource Identifiers (URIs)—which are unique identifiers—as
names for objects
2. Use Hypertext Transfer Protocol (HTTP) URIs—which are also known as
Web links—in order to people can look up above mentioned names
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3. Provide useful information using the Semantic Web technologies such as
Resource Description Framework (RDF)1 and SPARQL Protocol And RDF
Query Language (SPARQL)2 when someone searches for a URI
4. Link URIs in order to provide more information about objects
The traditional Web—that is also known as the Web of documents was designed
for humans in which static Hypertext Markup Language (HTML) documents are
connected and linked via hyperlinks. On the traditional Web, documents contain
data about real-world resources which are mainly human-readable, and therefore
they cannot be understood and interpreted by machines [13]. Hyperlinks are
essential for navigating between HTML documents. They integrate all HTML
pages in a global space where they can be accessed via the Internet [5]. Figure 4.1
shows the structure of the Web of documents in which static HTML pages are
linked to each other via hyperlinks.

http://

http://

http://

http://
http://

Figure 4.1: The structure of the Web of documents.
1
2

RDF: https://www.w3.org/RDF. Accessed 23.9.2019
SPARQL: https://www.w3.org/TR/sparql11-query. Accessed 23.9.2019

CHAPTER 4. LINKED DATA FOR ARCHAEOLOGY

43

The Semantic Web makes data available in machine-readable formats and
creates links within and across them [13]. As a result, data become connected
via links from different sources into a global data space [5]. Hence, the Web
becomes comprised of data instead of documents, and therefore it is also called
Web of Linked Data. The Web of Linked Data consists of a variety of knowledge
bases. For example, DBpedia is one of the largest knowledge bases which extracts
structured information from Wikipedia and make it available and accessible to
the public using Semantic Web technologies [48]. Figure 4.2 shows the structure
of the Web of Linked Data which stores data as triples that consists of a subject,
predicate and object. The triples are used to link entities to other entities or data
values. For example, the entity ”book” is connected to related entities using the
triples in Figure 4.2.

Subject
Predicate
Object

Bookstore

Place

Person
Book

Subject
Predicate
Object

Publisher

Library

Subject
Predicate
Object

Figure 4.2: An example of the structure of the Web of Linked Data.

Big companies such as Google, Facebook and Microsoft utilise Linked Data as
well. For example, Google uses the Knowledge Graph to enhance search engine
results with the data collected from various structured knowledge sources using
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the Semantic Web technologies [55]. Google Knowledge Graph uses real-world
entities and their relationships to interpret data provided by a user in order
to return relevant search results [70]. Entities include information about cities,
celebrities, buildings, works of art and more. Knowledge Graph provides reliability,
explainability, and reusability by storing and retrieving appropriate information.

4.2

Archeological Linked Open Data

Data that is openly available and can be used and republished without any restriction is called open data [49]. Linked Open Data is a type of Linked Data which is
released under a open licence. Linked Open Data is already adopted by a variety
of scientific fields such as history, biology, cultural heritage and archaeology. Using
Linked Open Data enables research communities to avoid reinventing continuously
existing database models and creating separate databases for every work [49].
Furthermore, it provides an opportunity to develop a high-level ontological model
of information systems that can be used and improved by all scientific communities.
Hence, many research communities have started to use Linked Open Data databases
instead of relational ones.
Archaeology is a multidisciplinary field, and therefore it needs resources from
different domains and specialists [31]. For example, history and geography are
vital for archeological researchers. For this purpose, the European Union funded
a project—called Advanced Research Infrastructure for Archaeological Dataset
Networking in Europe (ARIADNE)—in 2013 [2]. The main objective of the
ARIADNE was to bring together and integrate archeological resources across all of
Europe using Linked Open Data. Moreover, it aimed to provide a digital archive
for storing and retrieving archaeological data [2]. Hence research communities
around Europe started to collect and integrate archaeological data.
ARIADNE allowed archaeological research communities and other substantial
data providers to record and connect their datasets and collections to a digital
archive [2]. Such a digital achieve enabled them to search and retrieve data across
all integrated data sources. The datasets and collections that were integrated
into ARIADNE were usually created through research, laboratory and fieldwork
projects. ARIADNE aimed to build a bridge between these new and existing
archaeological projects by integrating them into a digital infrastructure. The
integrated data sources were published on the online portal of ARIADNE 3 in
which over 2 million datasets have been catalogued. The ARIADNE portal provides
an opportunity to access, study and publish archaeological content on an online
platform [2]. The ARIADNE project ended in 2017, after which the ARIADNEplus
3

ARIADNE Portal: http://portal.ariadne-infrastructure.eu. Accessed 24.9.2019
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started. ARIADNEplus is an extension of the ARIADNE project. ARIADNEplus
began in January 2019 and continues for four years. The ARIADNEplus seeks to
support and extend the research community of the previous project and also make
archaeological data more reusable, discoverable and accessible.
In addition to ARIADNE, there are also other cultural heritage and archaeological platforms that utilise Linked Open Data such as Europeana, Swedish Open
Cultural Heritage, Archives Hub Linked Data and Archaeology Data Service [2].
Europeana4 is the largest cultural heritage database which provides access to a
massive amount of data about European culture. It has over 53 million records of
museums, galleries, archives and other collections.
The archaeological resource platforms discussed in Chapter 3 usually do not
utilise Linked Open Data. They use traditional relational databases to store data,
and because of that, linking archaeological objects, periods and monuments becomes
difficult. Separate relational databases lead to integrity and reusability issues, and
moreover, computers cannot interpret their semantic content. PAN is one of the
portals that use Linked Data, and it has already linked some elements to existing
collections. However, there is a long way to achieve a common Linked Open Data
source where all archaeological finds, find sites and all other archaeology-related
data are linked.

4

Europeana Portal: https://www.europeana.eu/portal. Accessed 24.9.2019

Chapter 5

Designing a Collaborative Platform
for Archaeological Finds
This chapter starts with introducing the Finnish Archaeological Finds Recording
Linked Open Database (SuALT) project in which the context of this thesis takes
part. Afterwards, it defines functional and quality requirements for the prototype
whose implementation is described more detailly in the next chapter. Furthermore,
it goes through the design principles, technologies and architecture of the upcoming
platform by illustrating them.

5.1

Brief outline of the SuALT project

SuALT is a project developed with the collaboration of Aalto University, University
of Helsinki and the Finnish Heritage Agency [78]. The project is scheduled to
last four years (2017–2021) and it is funded by the Academy of Finland. The aim
is to create a digital Linked Open Data service in which members of the public,
researchers and cultural heritage managers can interact, study and collaborate
to science [73]. A further aim is to develop a Linked Open Data model that is
semantically interoperable with other archaeological resources in Europe.
In Finland, the Finnish Heritage Agency is responsible for protecting and
collecting archaeological discoveries made by the public [78]. Today, archaeological
object detecting is legal in Finland, and the only thing that detectorists need
for digging is the permission of landowners. In Finland the popularity of metal
detecting has grown in recent years. FHA’s Archaeological collections registered
near 2000 finds in 2010 and over 3000 in 2015 [73].
Before the year 2019, members of the public had to report their finds by filling
in a long form and sending it by post or email to FHA. In 2019 FHA replaced the
reporting form with the online reporting service ILPPARI. However, the reporting
46
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process still needs improvements. SuALT aims to improve this reporting process
with the collaboration of the public, academic researchers, archaeologists and the
Finnish Heritage Agency [73, 78]. The intent is to use citizen science in order
to enable citizens to participate in all possible stages of reporting to expedite
processing of reports. Such involvement allows participants to improve themselves
and also learn more about archaeology. Furthermore, archaeological data becomes
more quickly available for research purposes.
SuALT is comprised of three subprojects [73, 78]:
1. The first subproject is hosted by the University of Helsinki and focuses on
eliciting user requirements and public Cultural Heritage interactions.
2. The second subproject is called “National Linked Open Data Service of Archaeological Finds in Finland” and hosted by Aalto University. It endeavours
to create a prototype that utilises Semantic Web technologies and emerging
information and communication technologies to enhance the current find
reporting process as well as involve the members of the public.
3. The third subproject is hosted by the Finnish Heritage Agency and aims to
ensure the sustainability and maintainability of the developed prototype for
the future. The prototype will be further developed and managed by the
Finnish Heritage Agency after 2021.
This thesis is a part of subproject two and aims to develop a prototype—called
FindSampo—to facilitate the find reporting process as well as study and visualise
the available archaeological data. The prototype uses emerging Web technologies
in addition to the Semantic Web technologies such as Linked Data, RDF and
SPARQL. Furthermore, it adopts a user-centred design approach for finding out
user needs and expectations.
Citizen Science
Members of
Public

Researchers

Heritage
Managers

Archeologists

Semantic Web
Metal
Detectorists

Historians

Emerging Web
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Technologies

FindSampo

Students
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Figure 5.1: Stakeholders and technologies of FindSampo.

CHAPTER 5. DESIGNING A COLLABORATIVE PLATFORM

48

Figure 5.1 presents the stakeholders and technologies of FindSampo, which
uses the Semantic Web and emerging Web development technologies to design and
develop the platform. It utilises citizen science to bring together the members of
the public, researchers, heritage managers and other possible stakeholders.

5.2

Functional and quality requirements

FindSampo provides a user interface with a set of features to both registered
users and unregistered users. Registered users are the ones who are signed into
FindSampo and validated through an authentication system. In FindSampo,
unregistered users can view the validated archaeological finds both in a table or on
a map. Furthermore, they can narrow down these archaeological finds based on
a variety of criteria. Besides, unregistered users can view archaeological heritage
areas around protected sites and other significant remains. They can also check for
find site restrictions to ensure that there are no archaeological heritage sites at the
digging location. In addition, they can view guides and tutorials.
Registered users gain additional features in addition to features that are available
for unregistered users. First of all, they can report their finds to the FHA and get
informed about the statuses of submitted reports. Also, they can view all their
finds and share them on social media. Registered users sign into FindSampo usings
an authentication service, which is discussed further in Section 6.2.1.
FindSampo does not replace FHA’s current find reporting system—ILPPARI—
entirely. Instead, FindSampo is intended to communicate with the administrative
side of ILPPARI, which means that FindSampo must support the data model of
ILPPARI. FindSampo and ILPPARI work together utilising data exchange services
that keep both systems updated frequently. When a user sends a report, the officers
of FHA are notified via ILPPARI. FHA’s officers can view, assess and comment
reports and also ask for more details about a specific case in ILPPARI. The reporter
is kept updated on the changes via FindSampo that updates its database through
data exchange services. Figure 5.2 presents the functionalities of FindSampo and
it’s relationships with external systems.
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Figure 5.2: Use case diagram of FindSampo.
49

CHAPTER 5. DESIGNING A COLLABORATIVE PLATFORM

50

In addition to functional requirements, FindSampo has quality requirements
that specify critical system properties, such as environmental and implementation
constraints and restrictions. Currently, FindSampo is a prototype, and therefore
its quality requirements differ from the quality requirements of a system meant for
production environment. FindSampo has four quality requirements, which need to
be taken into account at an early stage of design, development and evaluation:
1. Reliability: Reliability is a quality requirement that ensures that a system
is able to perform required functions within a specified time [1]. Although
FindSampo is a prototype, it is still vital to fulfill users’ requests in time in
order to determine how it creates customer value.
2. Usability: Usability specifies the effort needed to learn, operate and interact
with a user interface [1]. In FindSampo, usability needs to be considered
well because as a citizen science platform, it puts members of the public at
the centre of design and development phases. Users should be able to use
FindSampo effectively and efficiently regardless of the operating system, web
browser and screen resolution.
3. Extensibility: Extensibility is a quality requirement which provides the ability
to extend a system [1]. Extensible systems cater to new changes and modifications actively. Since FindSampo is only a prototype, it is essential to
support further changes. In the future, FindSampo will be maintained by the
FHA, and therefore it has to be an extensible platform to be able to increase
its functional capacity.
4. Integrability: Integrability is an ability which enables separately developed
components—including components of third parties— to work together without substantial system changes and modifications. Integrability is necessary
for FindSampo firstly because it needs to support the administrative side
of ILPPARI. Moreover, it has to work with a variety of map services and
layers developed by different parties. Besides, it will collaborate with other
European archaeological resources in the future.
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Design principles

FindSampo adopts a user-centred design approach in which users are at the centre
of the design process. In user-centred design, designers and developers endeavour
to understand user needs and expectations as well as build deep empathy with
them [35]. User-centred design involves potential end-users in the design process to
create a usable system and also actively iterates the design to meet user needs and
expectations. In FindSampo, potential end-users are involved within the design
process through various activities such as interviews, mockup reviews and field
testing. Such activities enhance understanding among stakeholders of the project
and facilitate collaboration between them.
FindSampo is primarily intended to be used by mobile devices, and therefore
it adopts a mobile-first approach. Mobile-first approach starts designing from the
mobile and then expanding to support larger devices such as desktops and tablets
[52]. As a result, the layout of the application becomes responsive and works with
different screen resolutions. Mobile-first approach is vital for FindSampo because
it enables the potential users to use it in the field for reporting their finds.
In addition to the strategies mentioned above, FindSampo adopts the following
design principles:
• A clean and fresh design which is consistent across different devices and also
inspires confidence
• An easy-to-use and minimalistic user interface that reduces the user’s cognitive
load
• An interactive user interface that manages errors efficiently and also provides
continuous feedback
• A design where the need to enter data is minimised in order to maximise
efficiency
In FindSampo, the design is evaluated continuously to achieve these objectives.
Especially, feedback from users and other stakeholders plays a significant role
in building a product that meets everyone’s needs and expectations. Hence,
FindSampo interacts actively with all stakeholders to build a bridge among them
and create a shared understanding of the upcoming platform.
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Technologies and architecture

The prototype of FindSampo is a single-page application (SPA) which runs on a
modern web browser. The resources required for navigating and interacting are
loaded on the first-page load. Hence, FindSampo does not need page reloading
during use, but rather it loads all relevant contents requested by a user dynamically.
Today, SPAs are implemented using JavaScript frameworks.
FindSampo uses an open-source JavaScript library called React1 to build an
interactive and engaging user interface (UI). React uses reusable components—that
provide flexibility and efficiency—to represent a variety of elements in the UI. React
is not a framework, but rather an UI library that requires additional libraries
to build an actual SPA. Hence, libraries such as Redux2 , Redux-logic 3 , React
Router 4 , Material UI5 and Sass6 are used in the client-side implementation which
is discussed further in Section 6.2.
Although FindSampo is a SPA, it still needs a back-end implementation for
writing to databases and accesssing password protected APIs. The back-end of
FindSampo is implemented using NodeJS7 and ExpressJS8 . NodeJS is a JavaScript
runtime environment which allows running JavaScript code on various platforms.
Before NodeJS, there was no possibility to run JavaScript code outside of a browser
because JavaScript’s scope was only limited to browsers. ExpressJS is an opensource and lightweight NodeJS framework that enables building Web applications
with REST APIs. FindSampo uses ExpressJS, particularly for providing APIs to
the client and other external services. The back-end of FindSampo and REST
APIs are explained in more detail in Section 6.3.
Because FindSampo is based on Semantic Web technologies, triplestores are
used for creating and storing the data. Triplestores are data management systems
that store data in RDF format and use SPARQL for querying. In FindSampo,
the first triplestore is private and intended to be used for recording reports that
are made by members of the public. The second triplestore is open to everyone
and contains validated archaeological finds that are verified by officers of the FHA.
FindSampo records user’s reports to the private triplestore, and after the validation
process, they are copied to the public triplestore. The detailed structure of the
triplestores is described in Section 6.4.
1

React: https://reactjs.org. Accessed 28.9.2019
Redux: https://redux.js.org. Accessed 28.9.2019
3
Redux-logic: https://github.com/jeffbski/redux-logic. Accessed 28.9.2019
4
React Router: https://reacttraining.com/react-router. Accessed 28.9.2019
5
Material UI: https://material-ui.com. Accessed 28.9.2019
6
Sass: https://sass-lang.com/. Accessed 28.9.2019
7
NodeJS: https://nodejs.org. Accessed 28.9.2019
8
ExpressJS: https://expressjs.com. Accessed 28.9.2019
2

CHAPTER 5. DESIGNING A COLLABORATIVE PLATFORM

53

FindSampo interacts actively with external systems to be able to provide a
variety of functionalities. One of the most critical external services is Google
Firebase9 which provides an authentication service to the prototype of FindSampo.
Google Firebase authentication will be replaced with the authentication service
of ILPPARI in the future. It is discussed more in Section 6.2.1. Also, there are
other external services with which FindSampo can interact. Examples include
ILPPARI, cultural environment dataset services, ontology services and other archaeological resources. FindSampo uses FHA’s cultural environment service to
show world heritage areas, protected sites and buildings. Furthermore, FindSampo
will collaborate with ontology services to publish content in the future.
FindSampo communicates with external services via both front-end and backend. For example, the front-end side of FindSampo sends user credentials directly to
Google Firebase, whereas cultural environment datasets are retrieved via back-end
API calls, because their API key needs to be hidden. The detailed architecture of
FindSampo with the principal technologies and libraries is presented in Figure 5.3.
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Figure 5.3: The architecture and technologies of FindSampo.
9

Google Firebase: https://firebase.google.com. Accessed 28.9.2019

Chapter 6

Prototype Implementation:
findsampo.fi
This chapter describes all aspects regarding the prototype implementation. It
starts with providing background information about the prototype design and gives
an overview of the upcoming platform. The implementation process is examined
through three different parts: client, server and data sources. Each of the parts is
discussed further in its section.

6.1

Prototype design and overview

As stated earlier, FindSampo adopts a user-centred design, and therefore the
potential users are involved in the design phase. The design process of FindSampo
started with interviews and user surveys that aimed to figure out end-user needs
and expectations [78]. The potential users were asked about their wishes regarding
the upcoming prototype. All conversations were recorded to be able to examine
them later. Interviews were performed with metal-detectorists and enthusiasts.
In addition to face-to-face interviews, online surveys were also organised to get
more people from different backgrounds involved in the process. In addition to metaldetectorists and enthusiasts, museum professionals, archaeologists, researchers,
Finds Liaison Officers, students and even landowners participated in the online
survey [78]. As a result, the SuALT project discovered new ideas and elicited system
requirements from the perspective of potential end-users and other stakeholders.
Interviews and online surveys helped to gain knowledge about user requirements,
and also, enabled to identify hidden requirements that are critical for the success of
a project. Potential users usually not willing to share hidden requirements openly,
but rather, they are uncovered via content analyses. Interviews and user surveys
disclosed that users need a mobile-friendly and easy-to-use platform in which they
54
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can view, manage and report archaeological finds. They need a simple and effortless
reporting service that finds their location automatically and autocompletes their
report based on the inputs. The users also required a search interface where they
can view and narrow down archaeological finds found in Finland. Besides, the
platform should work as a teaching tool and provide tutorials about archaeology,
antiquity and reporting to all potential stakeholders.
The first mockups of the user interface were made using Adobe XD1 by utilising
feedback from the potential users. Adobe XD is a user interface and experience
tool that enables designers to collaborate with stakeholders. In FindSampo, metal
detectors, researchers and archaeologists participated in the design process by
assisting with feedback. Figure 6.1 shows the mockups made for mobile and
desktop devices.

Figure 6.1: The first mockups of FindSampo UI.

The mockups were evaluated iteratively based on stakeholders’ feedback to
meet their needs and expectations. It was iterated a number of times to achieve
the best result, before starting the actual implementation. However, the evaluation
process will continue during the entire project. The implementation of FindSampo
is divided into three parts, which are discussed further in the next sections.
1

Adobe XD: https://www.adobe.com/fi/products/xd.html. Accessed 30.9.2019
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Client

The FindSampo client is implemented using a variety of libraries, but the most
important ones are React, Redux, Redux-logic and Material UI. React is used to
create reusable UI components that use Material UI and Sass to define the layout
and styles of the components. FindSampo consists of a large number of components
and managing the state of each of them is a challenging and time-consuming process.
Hence Redux is used for managing the state of the client.
Redux is comprised of three building parts: Actions, Reducers and Store.
Actions are used to send user interactions, API calls, and other user operations
from an application to a Redux Store. Reducers perform actions sent by users and
return a new application state that is kept in the Store. Redux has only one Store
which is responsible for storing the state of all React Components. In FindSampo,
Redux-logic, a middleware for Redux, is used to separate business logic from the
components and run asynchronous actions. Redux-logic can intercept actions and
call asynchronous processes depending on their specifications. Figure 6.2 shows the
architecture of FindSampo’s client.
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Figure 6.2: The architecture of FindSampo client.
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Firebase authentication

The FindSampo client interacts actively with Google Firebase, which is used for
authenticating users. Firebase authentication is a serverless authentication service
that enables users accessing the applications securely. Firebase provides several
login methods such as email/password, phone number and social media logins.
The prototype of FindSampo uses email/password and social login authentication
methods, but in the future, it will be replaced with the authentication service
provided by the FHA.
In order to log in to FindSampo, users have to create an account using the
registration page. Alternatively, they can log in using their Google accounts after
which Firebase registers them automatically with their Google account information.
However, the registration process of FindSampo is effortless and straightforward.
Users can sign up for FindSampo by providing a username, email and password.
The FindSampo client sends user credentials to Firebase and gets either verification
or an error about the process. Figure 6.3 shows the interaction between login and
registration pages of FindSampo with Firebase.

********

Google
Firebase

Sends
User Credentials

Receives a
Firebase Token ID
OR
Error message

Figure 6.3: The interaction between FindSampo client and Google Firebase.
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Smart find reporting system

As stated before, the potential users of FindSampo mostly needed an effective and
user-friendly reporting system that enabled them to report archaeological finds
more easily and efficiently. The current reporting service of the FHA is complicated
and not mobile-friendly and therefore reporting requires a considerable amount of
effort from users. Hence, many finders do not report their discoveries.
FindSampo seeks to provide a solution with a smart reporting system for these
issues and concerns. As Jarret and Gaffney [53] emphasise, good forms create good
experiences. FindSampo has adopted the following principles for designing the
smart reporting system [26, 53]:
• Consistency across all platforms
• Short and simple questions that express only one idea and easy to answer
• Provide continuous assistance
• Split the report into a series of self-contained steps and use progress indicators
in order to make the report flow understandable and clear
• Avoid long list options, dropdowns and text fields, instead provide date
pickers, switches, checkboxes, radio buttons and autocomplete textboxes
• Good colour contrast with appropriate font size
FindSampo reporting system consists of four main parts: help, details, additionals and done. The reporting process starts with providing instructional materials
to the user. The instructional questions are asked only if the user has not reported
any finds; otherwise, they are skipped automatically. However, users can find
the instructional materials always from the “more” page. In the second part,
users are required to answer to the compulsory questions, which are based on the
requirements of the FHA. There are four mandatory questions, and by means of
them, FindSampo records the date of the report, coordinates for each find, and
photographs of both find and findspot. Users have to provide at least one photo for
both find and findspot. The exact location of the find is determined automatically
using Geolocation API, but additionally, FindSampo allows users to select the
location on a map. After the second part, users can finish the process and submit
the report. Such a quick reporting process helps finders to record the necessary
information easily in the field.
The third part of the reporting system consists of optional questions. The
depth, material and type of the find and also possible period estimations are asked
in this stage. Furthermore, users can provide further details about the find by
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writing in the additional information box. In the last stage, the confirmation about
the submission is shown to the user, and the report is sent for validation. During
the reporting process, FindSampo saves all steps in order to allow users to continue
filling in later. Figure 6.5 shows the primary steps of the reporting process, which
consists of compulsory, optional and first-time questions. The figure is divided into
three parts in order to illustrate question types and primary reporting steps of
FindSampo reporting system.
FindSampo provides help during the reporting process with the aim of making
find reporting as easy as possible. Such a process improves finders’ knowledge of
archaeology and also reduces the workload of FHA’s officers. Currently, FindSampo
shows the discoveries found near a finder’s location and provide information regarding them. Hence, finders can learn from existing finds and fill in their reports
using them. Figure 6.4 shows FindSampo’s help views that provide information
about the finds that have been found near the user’s findspot in order to assist in
filling out the form.

Figure 6.4: Help views of FindSampo’s reporting system.

The flow and structure of FindSampo’s reporting system are presented in
more detail in Appendix B. The next section discusses how FindSampo visualises
archaeological data.
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Figure 6.5: The question types of FindSampo’s reporting system.
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Visualising archaeological data

FindSampo aims to show all archaeological objects found in Finland with the
exact findspots to the public without limitations. Currently, the public triplestore
of FindSampo contains data about 23,000 objects. 1,900 of these objects have
accurate location information. Because the quality of the data about the objects is
varying, it is still unclear which part of the data will be made public in the final
version.
FindSampo endeavours to represent archaeological objects in table or map views
and show statistics about them. Figure 6.6 shows different result views that are
used to visualise data in FindSampo.
Clustered Map

HeatMap

Table

Statistics

Figure 6.6: Different views for archaeological finds in FindSampo.

In addition to archaeological objects, FindSampo can also show cultural environment datasets as map layers. Examples include world heritage areas, nationally
significant built cultural environments, protected buildings and other significant
remains. Users can view all these datasets using different map layers. Besides,
FindSampo uses a variety of map services to show archaeological data to its users.
Mainly, it uses map services of Google Maps2 and National Land Survey of Finland3 ,
2

Google Maps: https://www.google.fi/maps. Accessed 3.10.2019
National Land Survey of Finland: https://www.maanmittauslaitos.fi. Accessed
3.10.2019
3
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but it also utilises HERE Maps4 in different modules. Figure 6.7 shows a screenshot
of archaeological heritage areas with all other available cultural environments and
map services.

Figure 6.7: Archaeological heritage areas with other available cultural environments
and map services.

One of the purposes of the SuALT project is to create an extensive Linked Open
Data database from the archaeological data available in Finland by collaborating
with the FHA. Furthermore, the database needs to be semantically interoperable
with other archaeological resources in order to be able to link with them. Such a
database enables versatile data visualisation from which both researchers and finders
benefit. In the future, FindSampo will be capable of visualising archaeological data
in a better way due to upcoming database refactoring.
4

HERE Maps: https://wego.here.com. Accessed 3.10.2019
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Faceted search

Faceted search is a data exploration technique which is usually used to narrowing
down vast amounts of data [74]. It enables users to analyse, filter and organise data
by applying multiple criteria at the same time [46]. FindSampo provides a faceted
search for analysing archaeological finds. Users can browse a large amount of data
based on the specific search criteria such as type, material, period, municipality
and province. Furthermore, they can filter objects by custom keywords.
Faceted search of FindSampo is dynamic, and hence the search criteria are
updated frequently in order to reflect the attributes of the remaining results. The
results can be viewed in a table, chart or on a map. As stated before, FindSampo
adopts a mobile-first approach, and because of that faceted search must work
effortlessly both on desktop and mobile devices. For this reason, the faceted
search of FindSampo is designed to support all screen sizes without losing any
functionalities. Figure 6.8 shows how faceted search looks on mobile and desktop
screens.

Figure 6.8: Faceted search of FindSampo on desktop and mobile screens.
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Managing own reports

The interviews and online surveys also disclosed that the potential users of FindSampo want to be able to monitor and manage own reports in one place. Hence,
FindSampo provides an opportunity for achieving this: It combines all reports sent
or saved by a user on a page. Such a feature enables users to view their reports
and monitor the statuses of them. Furthermore, they can overview information
about both submitted reports and drafts in more detail.
As mentioned before, FindSampo allows users to save reports as a draft in order
to enable them to continue filling in afterwards. Saved drafts are also visible on
users’ report page. Users can review them and also resume reporting process. Such
a method enables finders to collect necessary information about a discovery in the
field and then continue filling in the report in more detail somewhere else. This
provides flexibility and efficiency to FindSampo’s users.
FindSampo will also allow its users to share their finds on social media. In
the current prototype, this feature is not available yet, but it is in the backlog.
This feature will motivate finders to report their finds. Moreover, it will help in
reaching more people and getting members of the public interested in contributing
to science. Figure 6.9 shows FindSampo’s report managing page on mobile and
desktop screens.

Figure 6.9: Report managing page of FindSampo on mobile and desktop devices.
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Multi-Language support

Finland is a multicultural country, and therefore supporting as many languages as
possible is significant for online services. FHA’s current reporting service, ILPPARI,
supports only Finnish, which can cause difficulties for some people in the reporting
process. FindSampo is designed to support multiple languages.
The prototype of FindSampo is developed in English but adding new languages
is an effortless process. The multi-language support of FindSampo is implemented
using an internationalization library called React-intl-universal5 . In React-intluniversal, the translations for each language is located in its JavaScript Object
Notation (JSON) file, and the library retrieves them based on the active language.
Currently, FindSampo supports Finnish and Swedish in addition to English, but in
the future, it will support more languages.

6.3

Server

The Findsampo server is not complicated since FindSampo is a single-page application. However, it has significant responsibilities that are essential for the operation
of the entire application. One of the most important tasks of the server is to
communicate with external services. FindSampo interacts with a variety of external
services, and therefore the server has to monitor and control these interactions.
For example, the FindSampo client cannot retrieve the georeferenced map tiles of
the National Land Survey of Finland without server-side support due to security
reasons. Furthermore, the server fetches data from triplestores and returns them
to the client to be processed and shown.
As stated before, the FindSampo server is implemented using NodeJS and
ExpressJS, and the codebase is written using JavaScript. In FindSampo, ExpressJS
consists of two main components: Controllers and models. Controllers contain
REST API implementations. Moreover, they accept requests and inputs from the
client and other external services. They interact with models to retrieve data from
data stores and respond to requests.
The models manage the requests come from controllers and retrieve data from
triplestores using SPARQL queries. Furthermore, they map the results of SPARQL
queries into JavaScript objects and return them to controllers to be processed.
Figure 6.10 presents the architecture of FindSampo server.
5

React-intl-universal:

https://github.com/alibaba/react-intl-universal. Accessed 3.10.2019
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Figure 6.10: The architecture of FindSampo server.

6.4

Data services

As pointed out in Section 5.4, FindSampo has two triplestores: The first triplestore
is used for storing private user reports, whereas the second one consists of publicly
available validated finds. The finds in the private triplestore are transferred to the
public one using data transformation services after the validation process of the
FHA.
The private triplestore contains information about reports that are comprised
of data regarding find, find site, comments, notifications and users. A user report
can include various archaeological finds, and each of these finds has its findspot
information. Reports are linked to unique user tokens retrieved from Google
Firebase in order to separate them securely from each other. Commenting and
notification systems are not implemented in this prototype, but users will get
notifications and comments regarding their reports in the future. Figure 6.11 shows
the data model of the private triplestore of FindSampo with associations.
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FindSite

+ commentId: URI {id}
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*
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*
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Figure 6.11: The data model of the private triplestore of FindSampo.

As stated earlier, FindSampo uses SPARQL and its extensions to query, retrieve
and modify Linked Data stored in triplestores. SPARQL is more than a query
language: it provides a SPARQL Query Service which offers a REST API—SPARQL
endpoint for performing data manipulation operations using the SPARQL protocol
[82]. FindSampo reporting system saves data frequently in order to prevent data
loss; however, it has to overcome limitations that come with SPARQL Update6 .
In SPARQL Update, accessing and modifying triples that are in large graphs is
an unattainable task. Hence in order to update report data in FindSampo, the
data regarding the report need to be first deleted and then inserted again. Such
a process allows to avoid data entry mistakes and also prevents the creation of
incomplete data. Figure 6.12 shows the data insertion and update processes in
6

SPARQL Update: https://www.w3.org/TR/sparql11-update. Accessed 23.10.2019
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FindSampo.

1. Delete the report graph
with ID X if exists.
2. Insert new report data

Insert New Data
or
Update Existing Data

Inserted / Updated
Successfully

Report with ID X

Deletion & Insertion
Performed Successfully

FindSampo

Private Triplestore

Figure 6.12: The data insertion and update process in FindSampo.

Currently, the public triplestore of FindSampo is populated with Linked Data
conversions of CSV data dumps provided by the FHA. The public data is published
and delivered through the “Linked Data Finland” portal7 , which enables publishing,
curating and re-using the datasets [41]. The portal endeavours to automate
dataset publishing process and also provides additional tools and documentation
for managing datasets. The data of validated finds are accessible via a private
SPARQL endpoint in Linked Data Finland portal. The endpoint requires the
HTTP basic authentication to provide data, and this is one of the reasons why
FindSampo has server-side support. FindSampo server authenticates itself to the
endpoint after which can fetch data.
There are many issues and concerns related to the consistency of data due to
the distributed database structure of the FHA. Examples include missing findspot
information, defective material, type and period information. The data model and
content of the public triplestore is still under development, so details about it has
been left out from this thesis.

7

Linked Data Finland Portal: http://www.ldf.fi. Accessed 23.10.2019

Chapter 7

Evaluation
This chapter evaluates the implemented prototype first by going through the user
experience survey results and then describing the project assumptions, constraints
and limitations.

7.1

User experience testing

In software development, usability evaluation is one of the most critical elements
of success. Gediga and Hamborg [30] define evaluation as an aid for software
development and emphasise that it ensures the proper functioning of a software
project and also helps in finding usability errors and weaknesses. Besides, evaluation
enables designers and developers to observe and interact with end-users as well as
receiving constructive feedback about various aspects such as usability, efficiency
and scalability. FindSampo has involved potential end-users in the design and
evaluation phases at a very early stage. It has been evaluated iteratively based on
the stakeholder’s feedback in order to meet their needs and expectations.
This thesis aims to design a prototype for a citizen science platform that provides
an easy-to-use user interface to its users to boost the reporting process and also
support the finders. The SuALT project organised a test day in order to ensure that
the prototype meets user needs and expectations. The testing event took place in
Porvoo, and three metal detectorists were invited to test the prototype in addition
to people from sub-projects of SuALT. The metal detectorists searched for potential
archaeological objects using their metal detectors, and afterwards, they reported
their finds using the prototype of FindSampo. The prototype testing was performed
with a small number of metal detectorists to receive efficiently constructive feedback.
Furthermore, it enabled to gain an in-depth and comprehensive understanding of
the prototype from a user-centric perspective through observation-based insights.
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After reporting the finds through FindSampo, the metal detectorists filled out
a user experience survey which is presented in Appendix C. As a result, the overall
impression of FindSampo’s prototype was very good, and all metal detectorists
very likely would recommend it to friends or colleagues in the future. Furthermore,
the detectorists were fairly well satisfied with the reporting system of FindSampo.
Besides all these, all participants found FindSampo more efficient, attractive and
easier than the FHA’s current reporting service—ILPPARI. The testers mostly
liked the mobile-friendly user interface, efficient and effective reporting process,
automatic location identification and search page for validated archaeological finds.
The field test also enabled to identify the parts of the prototype that need
improvements. For example, uploading discovery and find site photos took a longer
time than expected because of the slow mobile Internet connection. Moreover, the
locations provided by the Web browsers were not absolutely accurate. In addition to
these, the detectorists provided constructive feedback regarding the user interface.
The parts that need improvements can be implemented easily without substantial
code changes.
The main purpose of the field test was to perceive how the prototype of
FindSampo creates customer value. It did not aim to test the usability of the
user interface exclusively but rather all functional and experiential aspects of userFindSampo interactions. Testers mostly focused on the user interface, although
this prototype aimed to provide a big-picture overview of the upcoming platform.
All in all, testing the prototype with detectorists offered new insights and also
enabled to identify improvement targets. New field tests will be organised for future
evaluations later on.

7.2

Assumptions, constraints and limitations

As stated before, this thesis takes part in the second subproject of SuALT, which is
presented in more details in Section 5.1. The SuALT project started in September
2017 with exploring user needs and expectations as well as interacting with all
possible stakeholders. Hence, this thesis assumes that the primary research on
user needs had already been done and also stakeholders share a common goal with
knowledge of the big picture. Besides, this thesis supposes that there are a variety
of datasets of archaeological finds ready to be analysed, visualised and managed by
FindSampo.
One of the most critical challenges in the project was creating a common
understanding among stakeholders. People from different backgrounds are involved
in SuALT project, and because of that, building a shared sense of purpose among
the key stakeholders is challenging and time-consuming. Especially, software
development projects require a high level of collaboration, knowledge and clearly
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defined requirements. During the development of this prototype, requirements of
the reporting system changed several times which caused a loss of time and other
resources.
Another significant limitation was retrieving defective archaeological data from
the FHA. Currently, the FHA has many distributed database systems with different
data models, and therefore, getting consistent data dumps is a challenging and
time-consuming process. Hence, FindSampo cannot exactly show all archaeological
objects found. Currently, FindSampo’s public triplestore contains data about
23,000 archaeological finds, but most of them are lacking information about location,
material, type and photographs.
FindSampo is intended to be a prototype of a platform that consists of many
complicated components. In such a complex structure, software testing has critical
importance because the reliable functioning of all system parts have to be ensured.
FindSampo is only tested using the black-box testing technique in which the
internal structure of the system is ignored, but instead, the system is tested using
the specifications. In black-box testing, the functionality of an application is
tested using its inputs and outputs without knowledge about internal structures
or workings. However, code-level testing is still required to be ensured entirely
about all functionalities. Since this thesis has time limitations and aims to develop
only a prototype code-level testing has been left out from this thesis. The FHA is
supposed perform all needed tests before it takes FindSampo into production use.

Chapter 8

Conclusions
This chapter concludes the thesis by presenting and discussing the main findings,
responding to research questions and also making suggestions for improvements
and further research.

8.1

Summary

The main aim of this thesis was to develop a prototype to facilitate reporting and
studying archaeological finds as well as visualise the available data adopting a
mobile-first and user-centred design. It aimed to bring together cultural heritage
managers, scientists and the public utilising citizen science mediated by Semantic
Web and emerging Web development technologies. In order to achieve such a
prototype, this thesis first reviewed the literature on crowdsourcing and citizen
science and then examined the most important European archaeological resource
portals. Afterwards, it provided background information about the Semantic Web
and Linked Data. After the literature reviews, design and implementation stages
of the prototype described and evaluated.
Reviewing the literature on crowdsourcing and citizen science enabled to get
background information about the topics as well as classify and establish essential characteristics of them. The chapter about archaeological resource portals
investigated the advantages and disadvantages of current portals and helped in
defining requirements for the upcoming platform. The chapter, Linked Open Data
for Archeology, endeavoured to answer why the Semantic Web and Linked Data
play an important role in the archaeology field. Additionally, the design and implementation chapters showed how a platform that considers all the points mentioned
above could be designed and implemented in such a way that it meets its user
needs and expectations. Finally, the prototype discussed and evaluated using the
results of the user experience survey.
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This thesis designed and implemented a prototype1 to provide answers to the
research questions and also meet the research objectives. Below are provided
answers to the research questions presented in Chapter 1.
1. How can citizen science facilitate archaeological data collection, analysis
and interpretation processes using the Semantic Web and emerging Web
development technologies?
Citizen science is a great tool to engage members of the public in archaeological
data collection, analysis and interpretation processes. It enables research
communities to achieve a goal utilising the power of citizens who invest their
time, energy and resources. As per thesis, citizen science speeds up research
projects and also reduces the scientific costs. It allows researchers to focus
on the essential activities by involving the public in research. Volunteers can
collect, analyse and interpret data efficiently using emerging web technologies
regardless of their geographical location and time period. The Semantic
Web and emerging Web technologies facilitate data processing, sharing and
visualising in order to make data accessible by everybody, everywhere. For
example, in the case of FindSampo, volunteers collect data which is validated
by the FHA’s officers. After the validation process, the data can examine
by researchers. Accordingly, citizen science builds a community in which
everybody gains benefits, including volunteers, research communities and
also the whole society. Moreover, the European archaeological resources
introduced in this thesis showed also that crowdsourcing and citizen science
impact positively on managing archaeological data. The effects can be noticed
in the increased number of reported finds and academic publications.
2. How to design and implement a user and mobile-friendly platform for studying
and reporting archaeological finds?
This question is explored and answered in the following sub-questions.
2.1 What principles should be adopted when designing a user and mobilefriendly platform in order to meet user needs and expectations?
When designing a new software product, the needs and expectations
of users have to be considered carefully in order to create a product
that makes customer value. This thesis designed FindSampo adopting
user-centred design in which users are at the centre of everything. Hence,
potential users were involved in the design process from beginning to
end. Requirements were elicited at an early stage using online surveys
1

FindSampo Github Repository:

https://github.com/SemanticComputing/FindSampo. Accessed 15.10.2019.
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and interviews, and they have been evaluated many times, according to
users’ feedback. FindSampo also adopts a mobile-first strategy which
optimises the design firstly for mobile devices and afterwards for others.
Adopting a mobile-first approach is critical for FindSampo because it
intended to be used in the field. Besides, FindSampo is designed with the
aim of creating a clean and easy-to-use user interface that is consistent
across different devices and also reduces the user’s cognitive load.
Additionally, in order to maximise the efficiency of the find reporting
process, the need to enter data is minimalised. The reporting process
consists of short and simple questions that express only one idea and
easy to answer. It is split into a series of self-contained steps to make
the report flow understandable and also enable providing continuous
assistance.
2.2 Which Web development technologies are most appropriate for implementing such a platform?
In the design stage of FindSampo, a variety of Web development technologies became analysed and as a result, the most appropriate ones
selected for implementing it. The technologies were chosen on the basis
of technical efficiency and user needs. FindSampo utilises the Semantic
Web and emerging Web development technologies to provide a platform
for reporting and studying archaeological finds. It is a single-page application and therefore, it does not need page reloading at the time of use.
Such a structure enables users to use it more efficiently in the places
where the Internet connection is slow. FindSampo uses a set of modern
JavaScript libraries such as React, Redux, Material UI, and Sass to
build the client. The server is implemented using NodeJS and ExpressJS
to enable a lightweight interaction with external services. FindSampo
uses the Semantic Web technologies such as RDF and SPARQL for
data services. Furthermore, it uses Linked Open Data to make data
interpretable for computers and also link to international archaeological
resources.
All things considered, FindSampo takes the current state of archaeological
resources a step further by means of citizen science, Semantic Web and emerging
Web technologies. Based on the user experience survey results, it can be deduced
that FindSampo meets the overall needs and expectations of potential end-users.
FindSampo also offers new insight into the field of archaeology about how to collect,
analyse and interpret archaeological data.
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Future work

Currently, the data collection at the FHA is on the first level of the participant
engagement model introduced by Haklay [36]. On this level, citizens only collect
data but do not participate in other research and processing activities. FindSampo
seeks to achieve the top level of participant engagement model in order to involve
the members of the public in all stages of research and report processing. In the
future, volunteers can participate in processing reports by identifying, for example,
types, materials and periods of archaeological finds. Moreover, they can take part
in defining and scoping research problems, designing products and interpreting
results.
In the future, FindSampo can provide a find recognition system using machine
learning techniques. Such a system boost the reporting process, reduce wait
time for finders, and furthermore, ensures the reliability and accuracy of input
data. Besides, FindSampo can offer online forms to its users to enable efficient
and effective communication as well as organise events to help expanding finders’
network. Such a communication channel can also be arranged using social media
platforms like Facebook and WhatsApp. A commenting system is also planned
for communication between FHA’s officers and users of FindSampo. Using the
comments the FHA officers could, e.g., request supplementary information from
the finder.
In citizen science, unpaid volunteers invest their time and resources for a shared
goal. Citizens are at the centre of projects and therefore engaging and maintaining
long term involvement of them is vital for the success of a project. Presently,
FindSampo does not provide motivation factors for finders apart from their interest
in metal detecting and archaeology. In the future, it can provide online competitions
and games to motivate and encourage its participants. Furthermore, it can take part
in organising “finding days” to engage a broader audience and motivate existing
interested ones.
FindSampo utilises Semantic Web technologies, particularly Linked Open Data
to link archaeological discoveries, find sites, and information related to them. FHA’s
current systems use relational databases to store data instead of triplestores that
use linked open data. Hence, SuALT project is working on creating archaeological
ontologies to model information within the archaeology field and also to link data
with possible European archaeological resources. In the future, FindSampo aims
to generate data models that are semantically interoperable with existing cultural
heritage databases, other European archaeological resources and infrastructures,
such as ARIADNEplus.
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Data Finland: A 7-star Model and Platform for Publishing and Re-using
Linked Datasets. In European Semantic Web Conference (05 2014), vol. 8798,
pp. 226–230.
[42] Jordan, R., Ballard, H., and Phillips, T. Key issues and new approaches for evaluating citizen-science learning outcomes. Frontiers in Ecology
and the Environment 10, 6 (08 2012), 307–309.
[43] Jordan, R., Crall, A., Gray, S., Phillips, T., and Mellor, D.
Citizen Science as a Distinct Field of Inquiry. BioScience 65, 2 (01 2015),
208–211.

BIBLIOGRAPHY

80

[44] Kemp, S. Digital 2019: Q2 Global Digital Statshot. Retrieved from: https://
datareportal.com/reports/digital-2019-q2-global-digital-statshot, 04
2019. We Are Social & Hootsuite. Accessed June 1, 2019.
[45] Kobori, H., Dickinson, J., Washitani, I., Sakurai, R., Amano, T.,
Komatsu, N., Kitamura, W., Takagawa, S., Koyama, K., Ogawara,
T., and Miller-Rushing, A. Citizen science: a new approach to advance
ecology, education, and conservation. Ecological Research 31 (11 2016), 1–19.
[46] Koren, J., Zhang, Y., and Liu, X. Personalized Interactive Faceted
Search. In Proceedings of the 17th international conference on World Wide
Web (01 2008), ACM, pp. 477–486.
[47] Kragh, G. The motivations of volunteers in citizen science. environmental
SCIENTIST 25, 2 (08 2016), 32–35.
[48] Lehmann, J., Isele, R., Jakob, M., Jentzsch, A., Kontokostas,
D., Mendes, P., Hellmann, S., Morsey, M., Van Kleef, P., Auer,
S., and Bizer, C. Dbpedia - A Large-scale, Multilingual Knowledge Base
Extracted from Wikipedia. Semantic Web Journal 6 (01 2014).
[49] May, K., Binding, C., and Tudhope, D. Barriers and opportunities for
Linked Open Data use in archaeology and cultural heritage. Archäologische
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of citizen science experiments. Comunicar 26, 54 (01 2018), 29–38.
[68] Silvertown, J. A new dawn for citizen science. Trends in ecology & evolution
24, 9 (08 2009), 467–471.
[69] Simpson, R., Page, K., and De Roure, D. Zooniverse: Observing
the World’s Largest Citizen Science Platform. In Proceedings of the 23rd
international conference on world wide web (04 2014), ACM, pp. 1049–1054.
[70] Steiner, T., Verborgh, R., Troncy, R., Gabarró, J., and Van de
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Appendix A

The FHA’s Find Reporting Form
This appendix presents the FHA’s find reporting form which was used to report
archaeological finds by the members of the public until February 2019. The form is
in Finnish and consists of eight parts:
1. Notice of arrival: This part is filled out by the FHA’s officers. The arrival
information about the report is written down in this part.
2. Contact information: Finder’s contact details are filled out in this part.
3. Redemption and donation details: Information about redemption or donation
is provided here.
4. Find site details: Details regarding find site are provided here.
5. Landowner information: Landowner’s contact details are provided in this
part.
6. Detailed information on find date and site: Detailed information about the
find date and site is provided in this part.
7. Additional information: Additional information regarding the finds or report
is provided in this stage.
8. Signature confirmation: The finder confirms and signs the report in this part.
The FHA introduced ILPPARI in February 2019, and therefore this form
cannot be used for reporting finds anymore. The new finds are reported through
ILPPARI.
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KYSYMYSLEHTI (ks. täyttöohje lopussa)
- muinaismuistolain (295/1963) tarkoittaman muinaisesinelöydön ilmoittamiseen
Sturenkatu 2a
00510 HELSINKI
p. (09) 40 501
www.nba.fi

- esimerkkitäytetty kysymyslehti 2017

1. SAAPUMISTIEDOT (saapumistiedot täytetään Museovirastossa)
Tulopäivä:

Kunta:

Diar. N:o

Peruskarttalehti:

Koordinaatit:

p

i

x

y

z

HYVÄ MUINAISESINEEN LÖYTÄJÄ
Jokainen muinaisesine tai sellaisen palanen on tärkeä selvitettäessä maamme menneisyyttä. Erityisen tärkeitä nämä löydöt
ovat tutkittaessa aikakausia, joilta ei ole säilynyt lainkaan tai vain hyvin vähän kirjoitettua tietoa. Löydöt antavat tärkeää
lisätietoa myös muista aikakausista. Esinelöytöön voi liittyä myös ennestään tuntemattoman kiinteän muinaisjäännöksen
löytyminen.
Muinaismuistolain (295/1963) mukaan kaikki maasta löydetyt esineet, joiden iäksi voidaan olettaa vähintään sata vuotta, on
toimitettava puhdistamattomina ja tarkkoine löytötietoineen mahdollisimman pian Museovirastoon tutkittaviksi. Jos tämä ei
ole mahdollista, on löydöstä viipymättä ilmoitettava Museovirastolle. Museoviraston sijaan löytö voidaan toimittaa löytötietoineen myös maakuntamuseolle.
Jokaisen löydön merkityksen arvioinnin kannalta olennaisen tärkeää on riittävä tieto löytöpaikasta. Siksi pyydämme Teitä
täyttämään tämän tietolomakkeen ja toimittamaan sen löydön mukana. Koska löytöpaikalla saattaa olla asuinpaikka, hauta
tai muu muinaismuistolain rauhoittama kiinteä muinaisjäännös, sitä ei saa kaivella ennen kuin Museovirastolta on saatu
siihen lupa.
Mikäli paikan tutkiminen esimerkiksi arkeologisin kaivauksin on tarpeen, neuvotellaan siitä maanomistajan kanssa. Tutkimukset pyritään suorittamaan tuottamatta turhaa haittaa ja mahdolliset vahingot korvataan.
Jos Museovirasto päättää lunastaa löydön, löytäjällä on oikeus saada löydöstään korvaus. Sitä määritettäessä huomioidaan
löydön laatu. Mikäli löytö lahjoitetaan kokoelmiin, saa löytäjä siitä kunniakirjan. Ennestään tunnetusta kiinteästä muinaisjäännöksestä peräisin olevat löydöt kuuluvat muinaismuistolain mukaan valtiolle korvauksetta.
Löytäjä voi esittää toivomuksen löydön sijoittamisesta kotiseutu- tai maakuntamuseoon tai muihin vastaaviin julkisiin kokoelmiin. Tämä toivomus otetaan yleensä huomioon, mikäli löytö ei ole poikkeuksellisen merkittävä ja mikäli kyseessä olevien
kokoelmien hoito ja tilat ovat asianmukaisesti järjestetyt.
Kaikissa muinaisesineitä ja kiinteitä muinaisjäännöksiä koskevissa kysymyksissä tulee aina kääntyä Museoviraston tai maakuntamuseon puoleen.
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2. LÖYTÄJÄN TIEDOT
Löytäjän nimi:
Tobias Evert Maattila
Postiosoite:
Maattilantie 1
Postitoimipaikka:
00001 Maattila
Sähköpostiosoite:
tobias.evert.maattila[at]maattila.fi
Puhelin:
000 - 1234 5678
Löytäjän nimen voi julkistaa Museoviraston verkkosivuilla (vastaa kyllä tai ei): kyllä

3. LUNASTAMISEEN JA LAHJOITTAMISEEN LIITTYVÄT TIEDOT
Löydön laatu ja kuvaus (kirves, astianpala, sormus, raha, solki tms.):
sarana, pullo, piipun koppa?, sormustin?
Tieto löydön/löytöjen materiaalista (savi/keramiikka, pronssi, rauta, hopea, kivi, luu, sarvi tms.):
rauta (sarana), lasi, messinki?
Löytö lahjoitetaan kokoelmiin: kyllä

Löytö tarjotaan lunastettavaksi:

Toivomus löydön sijoituspaikasta: Maattilanvaaran museo

4. PERUSTIEDOT LÖYTÖPAIKASTA
Kunta: Maattilanvaara
Kylä: Maattila
Kylän osa: Vanhakylä
Tila (nimi): Maattila
Tila (rekisterinro.): 00X-001-000X-0001
Paikan (pellon, mäen, kankaan, rannan jne.) tarkempi nimi: Maattilan kotipelto
Löytöpaikan sijainti (suunta ja etäisyys) kirkosta tai muusta selvästi määriteltävästä tunnetusta paikasta: 18 km lounaaseen Maattilanvaaran kirkosta

Löytöpaikan etäisyys (metreinä arviolta) ja ilmansuunta lähimmästä selvästi määriteltävästä paikasta (talo, rajapyykki, tienhaara, silta, joki, järvi jne): 55 metriä länteen Maattilan tilan päärakennuksesta
Löytöpaikan sijaintikoordinaatit (ETRS-TM35FIN):

N: 7236848

E: 326643

Korkeus m mpy:10 m
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Löytöpaikan luonne (metsä, pelto, kallio, kivikko, järven pohja, vesijättö, suo, ranta, rantatörmä jne.) ja maaperä (savi, multa, hiekka jne): pellon keskellä oleva hiekkainen kumpare, missä erikokoisia kiviä ja pensaita

Liitteeksi:
- karttakopio (peruskartta tai tilakartta) ja/tai käsin tehty karttapiirros löytöpaikasta
- mielellään valokuvia löytöpaikasta
- mielellään valokuva/valokuvia löydöstä

5. LÖYTÖPAIKAN MAANOMISTAJAN TIEDOT
Maanomistajan nimi: Enny-Martta Maattila
Osoite ja postitoimipaikka: ks. kohta 2.
Sähköpostiosoite:
enny.martta.maattila[at]maattila.fi
Puhelin:
000 - 2345 6789

6. LÖYTÖAJANKOHDAN JA -PAIKAN TARKEMPI KUVAUS
Löytöaika ja -tapa (peltotyössä, metallinetsinnässä, hiekanotossa, tietyössä tms.): löytyi 29.2.2014 harjoitellessa metallinetsimen käyttöä kotipellolla

Havainnot löytöpaikalla (paikalle ei tule kaivaa lisää havaintojen saamiseksi) kuten kummut, kivikasat, rakennuksen
perustat, kivirivit, kuopat ja muut maan pinnalla havaittavat rakennelmat: löytöpaikalla on pellosta nouseva kumpare,
missä on eri kokoisia kiviä. Kivet ovat pellolta paikalle kasattuja. Kummun päällä näyttäisi olevan paikalleen hajonnut uuni tai
muu kivikasa, missä tiiltä (kartta, kuvat).
Havainnot maaperässä (paikalle ei tule kaivaa lisää havaintojen saamiseksi) kuten palanut maa, hiili, noki, palaneet
kivet, värjäytynyt maa tai muut ihmisen toiminnan tuottamat jäljet: kummun ympäristössä on peltomullassa tiilen kappaleita ja hiiliä.

Havainnot saviastianpaloista, kvartsin siruista, palaneen luun siruista ja kuonasta tai vastaavista: paikalta löytyi paljon
ikkunalasin palasia (katso valokuva)
Löytösyvyys: noin 5 cm mullan pinnasta

7. MUUT TIEDOT
Onko löytöpaikalta tai sen lähistöltä löytynyt aiemmin esineitä ja milloin?: paikalta on löytynyt kynnettäessä silloin tällöin
lasin palasia
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Mahdollisesti paikalta aiemmin löytyneiden esineiden nykyinen sijaintipaikka: pellossa

Löytöpaikkaan tai sen läheisyyteen liittyvät vanhat tarinat tai perimätieto:paikalla kerrotaan olleen joskus mäkituvan,
jossa olisi asunut Maattilalle kaukaista sukua olevan perhe. Muuttivat sitten Muuttilaan torppareiksi ja saivat myöhemmin
oman tilan.

Kuka voi toimia oppaana löytöpaikalla (nimi, osoite, yhteystiedot)?: löytäjä voi toimia oppaana, osoitetiedot kohdassa 2

Muuta lisättävää: vanhojen tietojen mukaan Maattilan kotipellolla olisi myös kylän vanhimman pajan paikka, mutta sitä ei ole
löytynyt

8. ALLEKIRJOITUS
Päivämäärä:
29.4.2014

Paikka:
Maattilanvaara

Esineen lähettäjä/tuoja (nimenselvennys ja allekirjoitus):

Enny MarttaMaattila
Enny Martta Maattila

Esineen lähettäjän/tuojan osoite ja yhteystiedot: osoitetiedot kohdissa 2 ja 5
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KYSYMYSLEHDEN TÄYTTÖOHJE
- täyttöohje Museoviraston kysymyslehteen muinaismuistolain (295/1963) tarkoittaman muinaisesinelöydön ilmoittamiseksi
Kysymyslehti on löytöasiaan liittyvä asiakirja, jonka tiedot tallettuvat Museovirastoon. Huolellisesti täytetty kysymyslehti antaa riittävät
tiedot löytöasian käsittelyä varten. Lomakkeen voi täyttää sähköisesti ja tulostaa. Sähköisesti täytettynä kenttiin voi kirjoittaa rajoittamattoman määrän tietoa. Liiteosaa voi lisätä sähköisenä kuvia ja karttaotteita rajattoman määrän. Paperisen lomakkeen voi tarvitessa tilata
myös Museovirastosta.
Täytetty kysymyslehti toimitetaan löydön mukana Museovirastoon. Löytö on hyvä pakata kuljetuksen ajaksi siten, että se ei pääse liikkumaan. Minigrip-pussit, rypistetty paperi ja tukeva pahvilaatikko ovat esimerkiksi hyviä pakkausmateriaaleja. Löydön voi toimittaa Museovirastoon postitse postimaksutta, kun kertoo postissa kyseessä olevan asiakaspalautuksen. Esinelöydöt lähetetään osoitteeseen
Museovirasto, Sturenkatu 2a, 00510 Helsinki. Kuoreen laitetaan merkintä "Asiakaspalautus, sopimustunnus 610146". Jos kyseessä on
jalometalli- tai korulöytö, otetaan yhteyttä Museovirastoon ja sovitaan tarkemmin sen toimittamisesta.
Kohta 1. Saapumistiedot
- lomakkeen kohta täytetään Museovirastossa löytöasiaa käsiteltäessä
Kohta 2. Löytäjän tiedot
- lomakkeeseen täytetään löytäjän nimi ja yhteystiedot sisältäen postiosoitteen, postitoimipaikan, sähköpostiosoitteen ja puhelinnumeron. Tietojen avulla löytäjään voidaan olla yhteydessä esimerkiksi löydön lunastusasiassa tai lisätietoja löytöpaikasta tarvittaessa.
Kohta 3. Lunastamiseen ja lahjoittamiseen liittyvät tiedot
- lomakkeeseen kuvataan löytö/löydöt tarkemmin ja valmistusmateriaali (jos tiedossa)
- lomakkeeseen täytetään tieto kyllä-sanalla siitä, haluaako lahjoittaa löydön tai tarjota sitä lunastettavaksi. Museovirasto tarvitsee tiedon
asiasta heti löydön saapuessa.
- lomakkeeseen voi laittaa toivomuksen siitä, mihin löytö tulisi sijoittaa. Kohdan voi jättää myös täyttämättä.
Kohta 4. Perustiedot löytöpaikasta
- lomakkeeseen täytetään yleistiedot löytöpaikasta. Tiedot ovat tärkeitä löytöpaikan tarkan sijainnin määrittelyssä. Tilan nimen ja rekisterinumeron voi jättää täyttämättä, jos ne on hankala selvittää.
- löytöpaikan sijainti suhteessa ympäristöön selvitetään maastossa havainnoinnin lisäksi esimerkiksi kartan avulla. Etäisyydet voi mitata
paperiselta maastokartalta tai sähköiseltä kartalta. Löytöpaikan sijaintikoordinaatit voi selvittää maastossa GPS-laitteella tai myöhemmin
esimerkiksi Maanmittauslaitoksen Karttapaikka -palvelussa. Koordinaatit ilmoitetaan ETRS-TM35FIN -muodossa.
- paperinen karttatuloste tai -kopio oheistetaan aina mukaan sen lisäksi, että sijaintitiedot ilmoitetaan esim. koordinaatteina. Koordinaattitietojen
kopioinnissa voi tulla virheitä.
- Maanmittauslaitoksen Karttapaikka -palvelun osoite on https://asiointi.maanmittauslaitos.fi/karttapaikka/. Sijaintipaikka etsitään käyttämällä hiirtä (oikea korva alas), jolla karttaa liikutetaan ja zoomaustyökaluja + ja - (oikean laidan palkki).
Etäisyyden mittaus: etsi sijaintipaikka kartalta. Klikkaa vasemman ylälaidan palkista viivaimen kohtaa (Mittaa matka-työkalu). Klikkaa
kartalla hiirellä ensin löytöpaikkaa ja sitten paikkaa, johon mittaat matkaa. Työkalu kertoo matkan karttanäkymässä.
Sijaintikoordinaattien selvittäminen: etsi sijaintipaikka kartalta. Klikataan oikean laidan zoomauspalkin alta neliötä, jossa lukee XY. Klikataan löytöpaikkaa kartalla. Koordinaatit-ikkunaan tulee tieto kohteen sijaintikoordinaateista. Sijaintipaikan voi tarkistaa kartalla klikkaamalla Koordinaatit-ikkunassa kohtaa Lisää merkintä.
Kohta 5. Löytöpaikan maanomistajan tiedot
- lomakkeeseen täytetään löytöpaikan maanomistajan nimi ja yhteystiedot sisältäen postiosoitteen, postitoimipaikan, sähköpostiosoitteen
ja puhelinnumeron. Tietojen avulla omistajaan voidaan olla yhteydessä esimerkiksi löytöpaikan tutkimiseen liittyvissä asioissa.
Kohta 6. Löytöajankohdan ja -paikan tarkempi kuvaus
- lomakkeeseen täytetään yleistiedot löytöpaikasta. Tiedot ovat tärkeitä mm. selvitettäessä sitä, onko löytöpaikalla mahdollisesti kiinteä
muinaisjäännös.
Kohta 7. Muut tiedot
- lomakkeeseen on suositeltavaa täyttää tietoja muista, löytöpaikkaan liittyvistä tiedoista ja havainnoista. Ne voivat olla olennaisen
tärkeitä löydön ja löytöpaikan arvioinnissa.
- oppaana löytöpaikalla toimivan tiedot ovat myös tärkeät mm. löytöpaikan mahdollisen tarkastamisen vuoksi. Jos löytäjä toimii oppaana, voi viitata kohtaan 2. Jos maanomistaja toimii oppaana, voi viitata kohtaan 5.
Kohta 8. Allekirjoitus
- lomake allekirjoitetaan ja päivätään. Esineen lähettäjän/tuojan yhteystietojen kohdalla voi myös viitata kohtaan 2 tai 5
tarpeen mukaan.
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Appendix B

FindSampo’s Reporting Flow
This appendix presents the reporting flow of FindSampo. It consists of three
sections: authentication mandatory and optional. In the authentication section,
the user is redirected to the login or signup page to be authenticated. Afterwards,
the mandatory section starts. The mandatory section is composed of four steps:
date, find images, findspot coordinates and images. The report can be sent after
this section. However, the user can provide additional information about the find in
the optional section. Information regarding find material, type, period and depth
can be entered as optional information. The report can also be submitted after
this section.

1

AUTHENTICATION SECTION

LEGEND

Authentication section

Sign up

Mandatory section

Optional section

Logged in?

Add a new find

Log in

NO

Third party login
-Google-

Submission section

OTHERS

YES

Find Details

MANDATORY SECTION

Actions / Helpers

FIND DETAILS
Question / input request

Is this your
first report?
YES

NO
YES

General
instructions

Add a location
automatically for
the find site and
correct if needed

Photograph
Requirements &
Specifications
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SECTIONS

Are you at
the find site?

NO

Add a new
find site
Pick a date

Add photographs
from the find

Use an existing
find site

2

Use device
camera?
NO

YES

Upload from the
device

Device camera

Add another
photo?

NO

Add photographs
from find site

NO

Find Site
photograph(s)
added?

YES
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The process of taking a photo

YES

3

Period
instructions

SUBMISSION SECTION

Suitable value found?

NO

YES
YES

NO

Submitted!
Add additional
information

Select time period

Type
instructions

NO

YES

Suitable value found?

Add another find?

SKIP

SKIP

Would you like to
add additional
information?

SKIP

SKIP

Select type

YES

Suitable value found?

SKIP

Select material

YES

NO
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OPTIONAL SECTION

Select find depth

NO

Material
instructions
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Appendix C

User Experience Survey
This appendix presents the survey form, which is used to test the user experience
of FindSampo. The survey consists of twelve questions which aim to reveal the
prototype’s user-friendliness, functionality and usability.
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FindSampo User Experience (UX) Survey
1/12 Please choose your role from the options below (tick as many as apply).
Metal detectorist

Enthusiast

Researcher

Archaeologist

2/12 Have you ever used an online portal for reporting or studying finds?
Yes, I have used

Portable Antiquities Scheme (PAS).
Portable Antiquities of Netherlands (PAN).
Digital Metal Finds (DIME).
Metal-Detected Artefacts (MEDEA).
Finnish Heritage Agency (ILPPARI).

No, I have not used any of the portals mentioned above.

3/12 How satisfied are you after working with the FindSampo’s reporting service?

0
0

1

2

3

Completely dissatisfied

5
4
Completely satisfied

4/12 If you were looking for help during reporting, would smart helper provide
meaningful information?

0
0
Not at all

1

2

3

4

5
Definitely
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6/12 Would the search page help in studying and reporting archaeological objects?

0
0

1

2

3

Not at all

4

5
Definitely

7/ 12 What is your favourite portion of FindSampo?

8/12 What would you improve if you could?

9/12 If you have already used other online reporting portals, How FindSampo would
differ from them?
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9/12 Would you recommend FindSampo to a friend or colleague?

0
0

1

2

3

5

4

Not likely

Very likely

11/12 How would you describe your overall experience with FindSampo?

12/12 Do you have any additional comments or feedback for us?

