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Abstract

Gaining oversight from a large dataset is a challenging task. Especially
within the Woo process where documents have to be selected without
looking into them. This thesis investigates the use of timeline visualisa-
tion software within the Dutch Woo request process, aiming to increase

its effectiveness by organising the data and providing context for docu-
ments. The study involved first the mapping of the distinct parts of the
Woo process and its stakeholders. Using this process map, two methods
are established that could enhance the process of request specification and
document selection. The process specification process focuses on finding
out what information the requester is looking for through the use of topic
extraction. Document selection focuses on selecting documents by placing
them in context within timelines. Semi-structured interviews were con-
ducted with 10 participants. The participants were presented with the pro-
posed methods and insights were gathered through the use of a qualitative
analysis. The analysis showed positive results on how the Woo process
could benefit from the implementation of the proposed methods. Partic-
ipants stated that the solutions provide an overview and structure, and
allow a conversation topic by providing context. However, they empha-
sised that these solutions should only be used as tools and not as leading.
Therefore, the structured methods could be implemented in software to
effectively, efficiently and transparently improve the request specification

and facilitate the process of selecting relevant documents.
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1. Introduction

Building trust is often a challenging task. Over the past three years, trust in
the Dutch government has seriously decreased, highlighting the complexity
of this pursuit. [1]. One of the ways to increase trust is by being transparent
and therefore, the government has accepted the Dutch Open Government
Act (Wet Open Overheid - Woo) [2]. This law mandates the government to
publish information when requested. The purpose of this law is to be trans-
parent as a government to its citizens. The law has had its challenges over
the years, and the biggest challenge is time. In 2022, the average processing
time for requests was 162 days, significantly exceeding the legal maximum
of 28 days, with an allowable extension of up to 14 days [3]. This is caused
by problems in information management, including difficulty in establish-
ing a common understanding of what information the Woo requester wants,
and what the government has. The number of documents can range from
a hundred to thousands of documents. It is therefore necessary to filter out

non-essential information.

The need for information management has progressively increased within
organisations [4], [5]. With current technologies, it has become easier to
grasp vast amounts of data. This is necessary to stay up-to-date with in-
creasing technological norms [6]. Although these technologies have consid-
erably helped companies with their daily tasks, there is still a challenge that
companies face: big data [7]. A variety of solutions to handle big data have
been introduced to the market such as Amazon Web Services, Hadoop or
MapReduce [8], [9]. These solutions implement efficient algorithms to sort
vast amounts of data for a complete and understandable visualisation. In
the field of data visualisation, much research has been done on what visuali-
sation works best in certain situations [10], [11]. One of the ways to visualise

large sets of timestamped data is through timelines.



Representing event-related data on a timeline is an effective method when
visualising a story [5]. It provides a chronological display of specific events
as they occurred, offering insight into the sequence of events. This can be
applied in a variety of scenarios. For instance, during elections to see what
possible factors caused an increase or decrease in the polls [12]. Similarly,
within an organisation, it is important to determine when things took a turn
and who is responsible [13], [14]. Furthermore, timelines can vary a lot on
what is shown. Not only events but also multiple parallel timelines, inter-
changed messages, and relationships can be shown [15], [16]. Therefore,
timelines can provide an overview of large datasets in a comprehensible

way by visualising data with context.

Therefore, timelines might be useful in certain government processes, like
the Woo, as they help information management [17]. One specific exam-
ple where timelines were required is the Dutch Childcare Benefits Scandal
Crisis [18]. The scandal implicated around 36.000 parents who were mis-
takenly suspected of fraud, as a result of biases in the Dutch information
systems related to benefits provision [19]. Consequently, these parents in-
curred substantial debt and faced denials of opportunities such as employ-
ment and housing due to their unjust conviction for fraud. Therefore, the
Dutch Parliamentary Inquiry Commission requested a complete timeline of
events to see where things went wrong and who was responsible for these
mistakes. The timeline was manually drawn up. It was used to identify the
ones responsible, and to see what processes within the organisation should

be improved.

Creating a timeline manually is quite time-consuming and thorough analy-
sis is required [15], [20]-[22]. However, timelines can be incredibly helpful
in certain situations. Within Woo, timelines can give the requester a perspec-
tive on available information and provide extra context to the documents.
Furthermore, it allows the Woo requester to pinpoint the required informa-
tion. Hence, timelines might be beneficial to solve parts of the problems in
information management. However, to reduce the time and effort it takes

to draw up timelines, automated timeline software could offer the solution.



Introduction

This research will investigate that solution and therefore, the following re-

search question has been drawn up:

RQ: How can the implementation of timeline generation software in-
crease the understanding of document requests and improve the effec-

tiveness of the Woo request process?

In the implementation, the primary focus will be on the methodology and
GUI, not on the algorithms of the automatic timeline generator. To answer
this research question, the whole process first needs to be mapped out. This
provides a clear understanding of the process itself and what stakeholders

are involved. Therefore, the following subquestion is drawn up:

S1: What stakeholders of the Woo request process can benefit from a
timeline visualising software to facilitate the speed and clarity of infor-

mation management?

By investigating the first subquestion within a preliminary study, the stake-
holders and parts of the Woo process are found. One of the parts is request
specification, which requires a structured way of finding topics within a
dataset. This gives an overview of available information and therefore what

can be requested. This leads to the following subquestion:

§2: To what extent can topics be identified to help define the required

information and perspective(s) within the Woo-request process?

This subquestion will be answered with the help of interviews to elicit if
and how Woo can benefit from a structural and automated way of finding
the different topics in government files. Another part of the process that
is identified is the selection of relevant documents. Therefore, a timeline
visualisation method will be used. To investigate the requirements of this
software, general design principles found in the literature research will be
adjusted to the timeline visualisation software and tested. Therefore, the

following sub-question is drawn up:

S3: To what extent do general design features of software apply to a
timeline generation software that can be used within the Woo-request

process?



This research contributes to both societal and scientific domains. Firstly, the
research helps the information management of the Woo process by propos-
ing innovative methods that enhance mutual understanding and aid in un-
derstanding how a timeline visualisation software can aid the Woo process.
Secondly, the Woo process will be fully mapped. This process can be used
for other research or used by the government to remove any inefficiencies
within the Woo process. Third, this study contributes to the academic litera-
ture by testing the Straussian Grounded Theory as a methodological frame-
work for conceptualizing large datasets during timeline creation. Lastly, it
will benefit the research field by mapping what general design principles
are beneficial in the case of creating timelines. As a result, a better under-
standing of the application of general design principles is obtained. This
understanding can be used to test other applications of such software not

only within the government, but also in other sectors.

Chapter 2, will look at current strategies applied to create a comprehensive
overview with a timeline. Therefore, current procedures that are applied,
different perspectives within timelines, multiple fields of application, and
multiple aspects of timeline visualisation software will be discussed. Chap-
ter 3 will begin by mapping the Woo process to gain an understanding of its
components and involved stakeholders. Then participants, materials and
the procedure will be discussed in the main research. The main research
concerns executing interviews to gather views on topic extraction and re-
quirements for timeline visualisation software. Chapter 4 will discuss the
results of these experiments. Chapter 5 will discuss these findings as well
as provide limitations, future work and a conclusion. Following that, Chap-
ter 6 will provide a recommendation using the findings. That chapter will
give an initial illustration of possible useful software. Ultimately, Chapter 7

will present an epilogue that reflects on the process.



2. Related Work

Now that the potential benefits of creating a timeline have been established,
a further in-depth look needs to be taken at the current way of creating
timelines, what kind of timeline algorithms exist, and how these timelines
should be customisable for the user. Therefore, the initial focus is on ex-
amining the current method of creating timelines together with different
perspectives, fields of applications, and challenges & limitations. Subse-
quently, different algorithms, features, customisable aspects, quality assess-
ments and instances involved in automatically generating timelines will be
looked into. This literature overview is presented to facilitate a full under-

standing of timelines from different perspectives.

2.1 Timeline Creation

When retrieving information about a series of interrelated events, it is of ut-
most importance to get a clear, but more importantly, full overview of the
situation. There are multiple ways of gaining the overview but one of the
most efficient ways is to set up a timeline [23]. Within the government, time-
lines are already used for parliamentary inquiries and occasionally in the
Woo [15], [24]. To get this comprehensive overview, complete information
on the situation, and therefore, large datasets are required. Because of the
need for the full extent of the information, the process of creating a timeline
is an elaborate and time-intensive task [15], [20], [22]. This section will be-
gin by outlining the process of creating a timeline during parliamentary in-
quiries. Subsequently, it will discuss various perspectives on timelines and
explore different fields of application. Finally, it will address the challenges

and limitations currently encountered in the timeline creation process.



2.1 Timeline Creation

2.1.1 Procedure

Making a timeline involves a sequence of steps. People from different sec-
tors might do it a bit differently but there will be an overlap in creating
the timeline. Accordingly, the Process Delivery Diagram, created by Muller
et al., shows such a process of creating a timeline [15]. This diagram dis-
cusses multiple steps that are taken when making a timeline. These steps
have been elicited by interviews with governmental employees who make

informative timelines on requests.

Step 1 - Data Collection

The process of data collection is divided into two steps:

1. Defining Research Question

2. Retrieving Documents

In the process of creating a timeline, one should first define a research question.
This research question helps to define a perspective of the timeline. Doing
this before further steps gives the timeline a scope and direction, which is
crucial for getting an objective overview of the situation [25]-[27]. Gener-
ating a timeline with a holistic perspective proves to be a challenging task.
Maintaining objectivity is difficult, as events may be described differently
by distinct individuals. Furthermore, objectivity is not always required as
one might want to inspect a sequence of events from a certain perspective
to gain a better understanding. Creating a scope beforehand might help to

reduce a potential bias.

Subsequently, documents need to be retrieved that fall within the chosen di-
rection and scope. The goal of this step is to gather a considerable amount
of documents for a complete overview of the situation. After this set of
documents is gathered, the person continues to the second step: document

analysis.

Step 2 - Document Analysis
Document analysis reviews the documents and determines if and how they
fit within the timeline. Some documents might be more detailed or impor-

tant than others. This step consists of three substeps:



Related Work

1. Review Documents
2. Construct Chronology
3. Annotate Chronology

For the first step, documents need to be reviewed to decide what concepts, ac-
tors and events each document contains. Dividing the documents into those
three categories will give a better overview of the documents, and the time-

line itself.

After reviewing the documents, they need to be placed in the right order.
Therefore a chronology needs to be constructed. During this process, the ini-
tial research question needs to be taken into account to see whether all the
information within the scope is gathered. When the chronology shows in-

formation gaps, extra documents can be added.

After constructing a chronology of the document set, the chronology needs
to be annotated [28], [29]. This is the substep where the documents are ex-
plained through events and a good summary is given of each important
concept such as events, and actors. Finally, the last step needs to be exe-

cuted: the visualisation.

Step 3 - Visualisation

The visualisation of the timeline consists of two substeps:

1. Selecting the Topic

2. Situationalising TimeFlow

Selecting the topic is about selecting a perspective that the timeline shows.
This selection is guided by the objectives of the timeline such as gaining a
deeper understanding of a subject or informing someone in particular [15],
[30]. The perspective chosen for the timeline dictates which events are in-
cluded, shaping its structure and narrative. [31]. This step is essential for

tailoring the timeline to specific needs or perspectives.

In the following step "Situationalise Time Flow” each event is added based on
the topics and perspective that is determined. Therefore, every event needs
to be checked whether it fits topics and perspectives and how it fits in [32].

After that step is completed, the timeline is finalised.

10



2.1 Timeline Creation
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Figure 2.1: Process of creating a timeline [15]

2.1.2 Perspectives

Creating timelines involves determining the important information for a
comprehensive overview and deciding how to visualise that information
effectively. One should not only worry about the completeness of the time-
lines, but also about the ability to quickly gain an understanding of the story
from a certain perspective. Therefore it is important to understand the pur-
pose behind its creation. This gives an insight into what the visualisation
should look like. An important factor that influences different aspects of
the perspective is the narrative [33]. Narratives are explained differently
per person. These differences are influenced by a variety of factors as will
be discussed [34]. These factors and how they can change the perspective of
a timeline, need to be discussed. Furthermore, these perspectives can pro-
vide insight into how timelines can differ. This research will later discuss

whether comparing these perspectives is desirable.

11
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Historical Context

One of the factors that influence a narrative is the period in which the story
is told [35], [36]. Stories from different periods often focus on different as-
pects of the story. This stems from the fact that people from different eras
handled things differently and thought in a different manner compared to
people from the present. Certain events might stay unclear to people until
they understand other aspects of history [37], [38]. Therefore these narra-
tives are often in need of extra background information to understand how

things evolved in different periods.

Cultural Perspective

People from various cultures may have different interpretations of the same
events, leading to varying timelines [39], [40]. For instance, Western and
Eastern narratives of World War II may highlight different events. Cultural
viewpoints not only lead to different storytelling styles, but the culture in
which a story is narrated also influences how it is told. [41]. When people
see differences within a culture, they try to adjust the stories that are being
told in order to make them more appropriate or more suited to that culture.
People also change stories to ensure that people from different cultures un-
derstand each other better [42]. This is also linked to the fact that cultural

differences in thinking or doing affect the way that events happen.

Purpose

Another factor that influences a narrative is the purpose of conveying it
[43]-[45]. The purpose influences the content and focus of a story or time-
line. The impact of an informative or persuasive narrative depends on both
the quantity and the specific nature of the information it contains. An ex-
ample of this would be when someone is showing a timeline within a court-
room and tries to persuade the jury, it will show a different timeline, with
different events or descriptions of events than the opposite party [46]. If
the purpose of one party would be to inform the jury, a more nuanced and
probably complex overview would be given. Another purpose might be to
provide a general overview of the situation, resulting in a shorter narrative

with less detailed information, as it aims to convey a broad perspective.

12



2.1 Timeline Creation

The general purpose might change the perspective of a timeline, but you
can also look at more specific purposes like blame attribution [47]. One
of these examples that has been mentioned earlier is the Dutch Childcare
Benefits Scandal Crisis. During this affair, biases within the benefits system
resulted in mistakenly suspecting people of fraud. [48]. This resulted in
a sequence of negative consequences for the citizens who were the victims
of the scandal. Since this was such a complicated matter, the government
asked for a timeline to put things more into perspective and to see what

information various organisations knew at distinct points in time [49].

Audience

Not only does the purpose influence the method through which a timeline is
made but also the audience [50], [51]. The audience can affect the complex-
ity of a narrative. Returning the the example of the courtroom, narratives
will probably be based on the things that specifically affect the jury [46].
Certain specific events that occurred might be brought up within a timeline.
These events might not have a big influence on the process itself but might
be important and relate directly the the audience. Furthermore, conveying a
narrative to an academic audience might influence the formality of the lan-

guage and complexity of information [52].

2.1.3 Fields of application

Having determined the varying perspectives in timeline narratives, it is
now necessary to identify the various fields where timeline creation is or
can be applied. That shows the importance and adoption of timelines in
current society. Additionally, these fields can provide insight into poten-
tial applications of automated timeline generation both within and beyond
governmental contexts. Given the extensive range of application fields, this

section will organise them into different categories.

13
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Academic and Educational

The concept of timelines has been used for about 250 years in a wide va-
riety of applications [53]. One of the primary applications of timelines is
in academia and more specifically in the field of history. Learning about
history is learning a series of events where the importance lies in knowing
why events happened and what consequences they have had [54]. There-
fore, timelines are essential when learning the sequence of events and its
reasoning. This appears to be not only important for history but also for
science [55]. Trying to learn complex subjects without having a solid foun-

dation to build upon would amount to reinventing the wheel.

Business

Within the business world, timelines are used for a variety of reasons. They
do not only serve as tools for planning but also for analysis and execution
[56]. Therefore they create a sense of trust within employees, as they have
a plan that they can follow. This results in a more robust execution of tasks
as employees do not have to focus on what to do but rather how to do it
[57]. Furthermore, timelines can give a broad overview of why and where
a certain turning point is. Given a timeline of a company’s activities with a
graph of its sales, can stimulate finding patterns in what activities resulted
in revenue [13], [58]. It can help project teams, for instance, to pinpoint the

specific actions or decisions that led to unfavourable outcomes.

Medical history

The medical field also makes daily use of timelines. It is important to look
at events concerning a patient to see past surgeries, diseases or other condi-
tions [59], [60]. This helps physicians make better decisions about future
steps. It also increases efficiency, reduces errors and improves decision-
making [61]-[64]. This is done through the creation of visually appealing
and well-structured timelines which helps the cognitive processes of physi-
cians to act accurately. Additionally, a piece of software named TimeLine,
which utilises deep learning models on patient timelines, aids in making
accurate patient diagnoses [65]. Therefore, doctors, nurses and other medi-

cal personnel use timelines regularly as a visualisation of patient history.

14



2.1 Timeline Creation

Event Planning and Management

In the field of event planning and management, timelines are also widely
used. When planning a large event, multiple parties are involved in the pro-
cess. Ensuring that all partners are aware of the event sequence and how
tasks are interconnected will help guarantee successful task completion,
prepare for any unexpected events and reschedule when necessary [66]-
[68]. For instance, Gantt Charts are used for this purpose [69]. Therefore,
large organisations like wedding planners, festival creators or construction
sites heavily depend on timelines. Timelines can also be used to discuss
certain events retrospectively, to address communication gaps and to avoid
future mistakes [70]. Not only do timelines help the management, but also
the visitors of events [71]. A program called TIME gathers social media data

to create timelines to help visitors plan their trips to events.

Personal Geneology

Personal or professionally created genealogies are another sector in which
timelines are used. The Central Bureau of Geneologie in the Netherlands
creates genealogical timelines. Moreover, individuals can also create them
on their own. These genealogical timelines allow people to better trace their
family history and possibly understand the reasons behind the decisions
made by past family members [72]. There is existing software that can au-
tomatically generate a genealogy along with additional information using
digital documents. Software like ChronoTape and GeneaQuilts have been
developed, which automatically generate a geological timeline [73], [74].
Therefore, people who are interested in their genealogy can use the time-

lines to gain insight into their family history.

Entertainment

When creating a story for a movie, book or comic, it is important to create
an overview of events that will happen [75]. The webcomic XKCD, cre-
ated by Randall Munroe, has manually created timelines of large movies to
demonstrate the complexity of the movies in an aesthetically pleasing and
compact way. Other tools like CARDINAL [76] can help create timelines for
movie scripts. It is important to create timelines for comics and movies since

it puts things into perspective. You can make sure that everything falls into

15
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place and there are no mistakes within the timeline. Specific examples of
timelines used for entertainment are live TV shows, cinema movies or large

book series.

Now that the fields of application have been discussed, a clearer view has
been gained of the usage of timelines. However, manually creating time-

lines presents its own set of challenges and limitations.

2.1.4 Challenges and Limitations

While establishing timelines, various challenges arise in the process. These
challenges must be taken into account when designing software to auto-
matically generate timelines. Therefore Table 2.1 shows a list of different
challenges that are faced when creating a timeline. These challenges are
taken into account during this research to see how automated timelines can

reduce or resolve these challenges.

Table 2.1: List of challenges faced when making a timeline manually.

CHALLENGES AND LIMITATIONS SOURCE(S)
Reliability of TimeLine 5], [20]
Relevant Event Extraction 21]
Complex Visualisation 15], [43]

[1

[

[
Biased Documents [15]
Subjectivity of Researchers [15], [40], [77]
Understanding Relations between Elements [15], [21]
Thorough Analysis Required [15], [20], [21]
Time-Consuming [15], [20], [22]

As can be seen in Table 2.1, there are multiple challenges that one might

face when creating a timeline.

Reliability of TimeLine

The reliability of the timeline concerns whether the timeline shows the com-
plete overview of what it is meant to show. There are a lot of factors that
influence the completeness of the timeline, which, in turn, challenges the

reliability.

16



2.1 Timeline Creation

Relevant Event Extraction

The second challenge is related to the reliability of the timeline. Selecting
relevant events for a timeline is a challenging task as it requires determining
which events are important and within scope. Therefore careful considera-

tion is required during this process.

Complex Visualisation

Creating a clear visualisation is a big challenge when making a timeline.
Often there are a lot of documents, events, actors, and other variables that
influence the size and complexity of the timeline. Therefore, connections
between these variables need to be carefully visualised and taken into ac-

count.

Biased Documents and Subjectivity Researchers

These challenges concern the possibilities of creating a biased timeline. There
is a chance that a bias is already within the documents used. Despite the ex-
pectation that news organisations uphold impartiality in reporting events,
an inherent bias is often present in the articles. Moreover, the personal view-
points of the researchers could introduce a bias into the timeline. When cre-
ating a timeline, people might choose to take a neutral stance, depending
on the required perspective. Therefore the chances of the timeline having

subjective attributes are almost inevitable.

Understanding Relations between Elements
Relations between events or actors can be fairly complex. A specific type of
relationship can be quite similar to each other for instance a correlation and

causation or an analogical or comparative relationship.

Thorough Analysis and Time-Consuming

These challenges concern, the difficulty, extensiveness, and time-consuming
nature of creating a timeline. Some timelines, like the Dutch Childcare Ben-
efits Scandal Crisis, can become quite extensive. Because of its complexity,
it is also quite time-consuming. These are both vital reasons for automating

the process of creating a timeline.

17
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2.2 Timeline Visualisation Software

Timeline visualisation software has already been researched for decades
[78]-[80]. Considering the possibilities that the latest technologies have cre-
ated, the quality and speed of creating timelines with software, have become
increasingly higher. This section will cover multiple aspects of timeline vi-
sualisation software. The first part will focus on algorithms for automati-
cally generating timelines. Thereafter general design features for timeline
creation software will be discussed followed by the customisable aspects of
such software. Then different ways to assess the quality of timelines will
be discussed and this section ends with some examples of timelines that are

generated and will be introduced.

221 Algorithms

The key part of automatically generating timelines is to get the most fitting
algorithm. As discussed in section 2.1, many different factors need to be
taken into account when creating a timeline. One algorithm can work in
a certain situation but might be less effective in another. Therefore, it is

important to consider the various types of algorithms that can be utilised.

These algorithms can be divided into six categories of algorithms that are
defined by the Multi-Document Summarisation (MDS) [81]-[83]. The six

categories of algorithms are:
1. TimeLine Summarisation (TLS)
2. Multiple TimeLine Summarisation (MTLS)
3. Archive TimeLine Summarisation (ATLS)
4. Graph-based Timeline Summarisation (GTLS)
5. Query TimeLine Summarisation (QTLS)

6. Comparative TimeLine Summarisation (CTLS)

18
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TimeLine Summarisation (TLS)

TimeLine Summarisation (TLS) is a relatively new but evolving field in nat-
ural language processing, focusing on compressing information over time
into coherent and informative overviews. [79], [84]. It therefore focuses
on extracting the most important information out of a large dataset. After
extracting this information, events are created and subsequently put into
chronological order. This chronological overview provides a complete out-

line of the events or topics as they have evolved [81], [82], [85].

TLS can be used within different sectors. These sectors can be the ones
described in Section 2.1.3 or other ones like the news industry. By creating
timelines, based on the headlines of news articles, people find the timelines
more relevant and understandable [86]. It not only can make it more under-
standable and relevant for the public, but also for law enforcement; as it can
aid in disaster surveillance [87]. By using data from social media, such as
X, real-time generated TLS that tracks high-impact events, can classity, in-
crementally cluster, post-process and subevent summarisation. This offers

a more efficient, effective, and possibly less biased way of creating timelines.

Multiple TimeLine Summarisation (MTLS)

The Multiple TimeLine Summarisation is based on TLS but differs from it
by generating multiple parallel timelines that cover different events and ac-
tivities [88]. This is based on getting a complete picture of a situation by
separating different stories into independent timelines. This method helps
to get a deeper and more comprehensive understanding of complex top-
ics that can be interpreted in multiple ways. Instead of looking at specific
events, it pays more attention to the time period they happened in [86].
Therefore, these parallel timelines can be differences within the perspec-
tives as described in Section 2.1.2. This way, the generated timeline is more
nuanced, and it avoids focusing too much on a user’s input that might have

some bias.
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Furthermore, it might be the case that certain sequences have evolved
differently over time. There might be a link between different events but it
would be subjective to say that there is a direct effect. Therefore one can cre-
ate multiple objective timelines and leave the linking up for interpretation.
However, this can also be a disadvantage as the user has to switch between
timelines to find the links themselves. MTLS can then provide a complete

timeline that shows how these have evolved over different parallel tracks.

Archive TimeLine Summarisation (ATLS)

ATLS is a conceptual method based on TLS that deals with creating time-
lines from archived or historical data [17]. What separates ATLS from the
previously discussed, algorithms is the fact that this method involves a vast
amount of information and data, and also looks at other historical data. This
conceptual method for summarisation is especially useful for understand-
ing the development of topics over long periods and can involve analysing
and summarising content from historical documents, archives, or past web
events [17]. Therefore this type of algorithm distinguishes itself from MTLS
and TLS by including more diverse data over a longer period that does not
cover one chain of events. The advantage is that it gives more context on
the specific events in relation to the past, although the overwhelming con-

text can cause confusion.

Graph-based TimeLine Summarisation (GTLS)

Another type of timeline summarisation is Graph-based Timeline Summari-
sation (GTLS), this is a new way of timeline summarisation that creates a
timeline for particularly large collections of news articles [81], [89], [90]. This
differs from other timeline summarisations by using a specific algorithm for
extracting key events that are presented over time. These key events are
then presented as event graphs. By representing these key events within
one graph, overseeable sub-graphs are created to gather a full overview of

a series of news articles [90].
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This process ensures the inclusion of critical events as well as maintain-
ing accuracy and coherence. It is a good solution for overseeing the exten-
sive amount of news data, providing a concise yet comprehensive view of
events as they unfold over time. This timeline summarisation technique is
especially valuable for researchers and analysts who need to quickly under-
stand the main points of large news datasets [90], [91]. However, the level

of detail is fairly limited as it focuses on key events.

Query- and Comparative TLS

In addition to the aforementioned algorithms, there are two more algo-
rithms. These are the Query-based TimeLine Summarisation (QTLS) [17],
[92]-[94] and Comparative TimeLine Summarisation (CTLS) [89]. QTLS
uses queries to create timelines by, for instance using documents that are

returned by search engines. QTLS consists of two important steps:

1. Event Detection

2. Event Ranking

Event detection focuses on finding documents with specific terms based on
the query [92]. Furthermore, these terms are then clustered by date [93] and
then the occurrences are measured to be used in the following step [94]. To
rank the items, multiple methods can be used. Learning-to-rank models
like Ge et al. [95] can rank events based on importance. Furthermore, one
can score events on relevancy and saliency [93], on interest and burstiness
[92] or weighting terms in descriptions and using the Levenshtein similarity
measure to remove any duplicate events. Furthermore, the CTLS algorithm
collects multiple events in a dataset and creates multiple timelines to gather

a perspective of one timeline compared to another [89].
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Although MTLS and CTLS are quite similar main difference between
MTLS and CTLS is that MTLS can create multiple parallel timelines that

can cover different or complementary stories, whereas CTLS creates mul-

tiple timelines for comparison. For instance, a local timeline can be com-

pared to global events that have taken place. A disadvantage to QTLS and

CTLS is the fact they might contain a bias. If certain differences between the

timelines are unknowingly larger than they are, certain differences might

be noted earlier which causes a bias. Furthermore, queries can also contain

biases resulting in a more biased timeline.

To gain a full overview of all the TLS algorithms discussed here, an

overview table can be seen in Figure 2.2 where all types of algorithms are

discussed with descriptions and formal definitions [17].

TIMELINE SUMMARISATION

MULTIPLE TIMELINE
SUMMARISATION

ARCHIVE TIMELINE
SUMMARISATION

GRAPH BASED TIMELINE
SUMMARISATION

QUERY-BASED TIMELINE
SUMMARISATION

COMPARATIVE TIMELINE
SUMMARISATION

DESCRIPTION

[ TimeLine Summarization (TLS) performs
Date Selection and Date Summarisation.
They select key dates from documents
land summarize events of those dates
using techniques like frequent date
mentions or graph-ranking models. TLS is
mainly extractive but can also be
abstractive.

Multiple TimeLine Summarization
(MTLS) generates separate timelines
for each story in a dataset, detecting
events and linking them based on
saliency and consistency.

IArchival TimeLine Summarization (ATLS)
is a framework consisting of two key
steps: Timeline Generation and Timeline
Presentation. It focuses on processing
longitudinal datasets of timestamped
documents, often covering more extended
periods than typical TLS datasets,

Graph Based TimeLine
Summarisation (GTLS) is the process
of extracting the key events of news
articles to show within a graph. This
ensures a more coherent and
accurate visualisation of the timeline.

Query-based TimeLine Summarization
(QTLS) applies TLS on documents related
to a user query. It involves Event
Detection and Ranking, using methods
like clustering by dates, peak detection in
date occurrences, or classifiers for event
importance.

Comparative TimeLine
Summarization (CTLS) creates
comparative timelines highlighting
contrasts between two timestamped
documents, calculating both local and|
global event importance.

FORMAL
DEFINITION

TLS: takes as input a standalone homogeneous
of timestamped doet

summ

pir} oft Y pairs
. summarizes important

pi =
events happes ime ;;

MTLS: takes as input a dataset of timestamped
documents D = {d, da

dip}

me-
for cach story
each time-

ATLS: takes as input a longitudinal dataset of
timestamped doc

nts D = {dy, dy. ... djp}

D s usually much longer than the one typically
used in TLS and outpr cline T generated
from [ as a sequence of time-summary pairs
0= (t, 5,). where s, summarises important

events happening at time £

GTLS:  Takes as my\:l news story
documents D = {dy,dy .dip). Tt
then outputs a set of key events £

3 e} that are used to

create a comprehensive graph G

QTLS: outputs a timeline T = {p1.pz.....pr
as a sequence of tim, pairs p; =
(£, ;) from a set of ¢ documents

{dy.da, ..djp)} bas 2+ query @ =
{01, w2, .. w0y} where w; denotes a word be-
longing to the query

CTLS: takes as input two datasets of imestamped
doc and

Figure 2.2: Table with different algorithms explained with definition and for-
mal definition.
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2.2.2 Features

There are multiple features of timelines that can change the meaning behind
them. The features that will be discussed in this section concern the most
important aspects of a storyline. Features primarily concern the timeline’s
key aspects. In contrast, customisable aspects involve additional customi-
sation options as will be discussed in Section 2.2.3. Features of the timeline
should be carefully considered. This section will discuss different features

relevant to the timeline creation process.

Topic

First of all, the exact topic needs to be discussed. As mentioned in Sec-
tion 2.1.1, a research question needs to be defined to clearly state the direc-
tion and scope of the research [15]. Not only is this helpful when manually
generating timelines, but machines also need detailed input to create a pre-

ferred outcome [96].

Timespan

The second feature that is relevant for creating a timeline is the timespan.
The timespan concerns the beginning and end date chosen for the timeline
[15], [97]. The timeline can be created over days, years, or decades depend-

ing on the scope of the subject matter.

Actor, Place or Event TimeLine

Another feature of a timeline is to choose a perspective in which the timeline
is shown. Considering the objective of the timeline, it might be beneficial to
focus on different concepts such as actors or locations within the timeline
rather than sequences of events [15], [16]. These different types of timeline
objects can present different pieces of information about the timeline. These

objects can either be viewed individually or as a whole.

Orientation

The orientation of a timeline can either be horizontal or vertical. Horizontal
timelines are read left to right, commonly used for longer timespans, while
vertical timelines present a top-down perspective, which can be useful for

shorter timespans or more detailed views [98].
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2.2.3 Customisable Aspects

Various customisable aspects can be implemented within an automatic time-
line generator. These customisable aspects will be discussed within this sub-
section. These customisable aspects have been gathered from other visuali-

sation tools and frameworks [99], [100].

Level of detail

The first aspect is the level of detail. This aspect refers to how much informa-
tion is included in the timeline. It can range from a minimalistic overview
with just key events or actors to a detailed report including minor events
or less prominent actors [99]. There might be a scale on which the user can

select the desired level of detail.

Filtering

This feature allows users to include or exclude, for instance, specific types
of events or actors. Filtering can be based on various criteria such as date
ranges, event types, or the significance of actors, enabling a more specific
view of the timeline [99], [100]. Within creating a timeline, it might be good

to add specific keywords to include or exclude within the timeline.

Time Units

The granularity of time units on a timeline should be customisable. The gen-
erator might choose a specific time unit to visualise the timeline, but maybe
another time unit might be preferred by the user. The types of time units
might include years, months, days, or even hours and minutes, depending

on the precision required for the timeline’s purpose [99].

Interactivity

This aspect determines how users can interact with the timeline. Interactive
timelines allow users to click or hover on actors or events for more details.
They can possibly also zoom in or out for different levels of granularity, or

even rearrange elements to explore different perspectives [100].
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Integration of Multimedia

Within some contexts, the timeline might be more comprehensible with the
help of integrating photos, videos or audio clips. This multimedia integra-
tion can enhance the storytelling aspect of the timeline, making it more en-

gaging and informative [100].

Labels and Markers

Labels and markers can provide extra context and clarity. Annotating within
the timeline was also mentioned to be done within manual timeline creation
(Section 2.1.1). Labels can include dates, descriptions, or names, helping to
identify significant points or periods on the timeline [99], [100]. Markers,
such as lines or tooltips, provide extra visualisation or information, aiding

in comprehending the sequence and timing of events.

Design Elements

This encompasses visual aspects such as colour schemes, fonts, and graph-
ical styles. These are some basic features to export a timeline with a certain
view depending on making it more engaging or formal [99], [100]. Further-
more, it can also be used to convey information, like using specific colours

to represent different types of events or actors.

Manual Editing

Lastly, one of the most important aspects is to be able to manually change
specific things within the timeline. The generator is intended to function as
a supplementary aid to the user, rather than being the predominant element

of preference in all instances.
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These features and customisable aspects are general principles that have
been identified in the research of Price and Siang [99], [100]. These prin-
ciples are used in different kinds of software. One software that creates
semi-automated timelines is the software from Monday blog which helps
with marketing planning in group projects [101]. As can be seen in Figure

2.3, different principles as discussed above are highlighted.

The light green rectangles show different features as discussed in Section
2.2.2 and red rectangles show different customisable aspects as discussed
in this section. This software has not been thoroughly tested. However, it
may offer additional functionalities, as other settings can be adjusted. These

settings are highlighted in red in the top right corner.

[ o] Tople &g ™ o e -
Q, Search 1T Sort Time Units 2 @
Manuel Ediﬁng Actors Days Weeks Months Years Other Settings
2020 2021
February Mareh April May June July August September October November December January February March Agnil May June Jul

Tart Tasting Event I II I uwI [E38  Cupcake Campaign Macaron Launch Birthday Cake Design Classes
Eclair Affair Event ¥ J.‘.-‘,l Red v{ u.i Flavour of the month Eclair Affair Event lanning Birthday Cake Design Classes (copy)

Weekly Update I Red Velvet Cake Ads Macaron Launch P Red Velvet Cake Ads

Red Velvet Cal N i n L A'E  Funfetti Cake Introduction (copy)
" Cupcake Campaign (cop

I H.I Cupcake Campaign L 1 Birthday Cake Desig

I Cupcake Campaign (copy)

Funfetti Cake Introduction

Figure 2.3: Timeline software by Monday Blog containing highlighted princi-
ples [101]
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2.24 Quality Assessment

Now that a good overview has been given of the different types of guide-
lines, there needs to be looked at how the quality of automatically generated
timelines or the software around it, can be assured. There are multiple ways
to assess the quality since the overall quality depends on a variety of as-
pects. Furthermore, the quality of these timeline visualization software can
be assessed through both Algorithmic Evaluation metrics and Human-Centric

Evaluation metrics.

Algorithmic Evaluation

To assess the content quality and structure of a specific timeline through
algorithmic metrics, five specific aspects can be taken into account. These
aspects are relevance, coherence, coverage, connectivity /diversity and util-

ity [102], [103].

* Relevance covers the amount of value that the generated events have
based on the query given by the user. Therefore it looks at the specific

words within the user-given query and the articles [81].

* Coherence of articles cover the similarity between documents. There-
fore document topics are extracted and compared. This can be mea-
sured by analysing word patterns through, for instance, the TF-IDF
approach [81], [102], [104].

* Coverage focuses on encompassing essential story elements while en-
couraging the variation of elements. This can be measured by calcu-

lating how much a document covers a certain feature. [81], [102]

¢ Connectivity/Diversity covers the amount of overlaps of different lines

within articles, compared to the total amount of articles[81], [102].

o Utility covers the overall usefulness of the timeline to the user, while
looking at the accessibility, the ability to meet user needs and the over-
all informativeness. This is often measured by taking all other mea-

surements into account to create an overall utility score [81].
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A good balance needs to be found within these five measurements. There-
fore, trade-offs need to be made. It might be the case that a high relevance
score increases the chances of including noise. This association can be at-
tributed to the fact that relevance is directly correlated with the query previ-
ously submitted. Therefore the query might be too broad and include some
noise within the measurement. Also within multiple measurements, trade-
offs need to be made. For instance, increasing the diversity might lower the

relevance since a diverse set might not always be relevant to the cause.

Human-Centric Evaluation

Outside of these algorithmic evaluation metrics, there are also human-centric
evaluation metrics for checking the quality of a timeline visualisation soft-
ware. These metrics can not be automatically used to improve timelines
but can demonstrate failures in the algorithm, visualisation of the timeline,
or software. Human-centric metrics cover scores given by users about the
timeline. These metrics can be assessed by ranking them on a scale. Users
can be confronted with a survey afterwards when a timeline has been gen-
erated. This survey can then be used as input to improve the algorithm that
generates timelines or metrics that can improve them. Other human-centric
metrics that can be used to determine performance and user experience are

interactivity, consistency, perceived ease of use, and many others [105].

These two types of metrics can be utilised separately or integrated into
a hybrid approach. A hybrid solution potentially offers an ideal balance
between efficiency and effectiveness. It allows for automatic enhancements
to the timeline, while the human-centred method provides a comprehensive
view of potential improvements. This dual approach leverages the strengths

of both automation and human insight for optimal timeline refinement.
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2.2.5 Instances

There are already various types of timeline-generating software on the mar-
ket. Every software has its advantages and disadvantages that need to be
taken into account when considering what type to use for visualisation. This
section will cover different types of timelines that can be used for visualisa-

tion.

Metro Maps. Metro maps, as can be seen in figure 2.4, are compact struc-
tured sets of documents that maximise the coverage of prominent pieces of
information [102]. These metro maps consist of a set of distinct lines that
follow a separate path but can overlap. The shape of this timeline is the
same as the ones that can be found in a metro station to show the different
metro lines that one can take. Every stop in these metro lines represents a
specific event on a metro map. Each line, which normally represents a spe-
cific metro, defines an aspect of the story. These aspects could be strikes,
specific groups, or financial situations. These maps can serve as an effective
tool to help a user cope with an overload of information. Metro Maps are
constructed using the GTLS algorithm. An example of a Metro Map can be
found in Figure 2.4.

Greek Civil Servants GreeksTake to the

Strike Over Austerity  Greece Paralyzed Greek Workers
Measures by New Strike ProtestAusterity Plan
2010-02-10 2010-03-11 2010-05-04

mm debt, austerity, credit
= strike, riot, bank

== germany, euro, merkel
mem mf, fund, strauss

Streets, butLacking
EarlierZeal
2010-05-13

Greece Strugglesto

European Union Sets

Stay Afloatas Debts Deadline for Greece to  Greek bonds rated junk' by Greece Gets Help
Pile On Make Cuts Standard & Poor's but |s It Enough?
2009-12-11 2010-02-16 2010-04-27 2010-05-02

E.U. Official Backs

Euro Unity? It's
Greece's Deficit Germany Now Says

GermanyThat | w) & should Rescue UK. Backs Germany's

Cutting P|
;U£3%2-%n/ Matters Greece Effortto SupportEuro
Infighting Adds to 2010-03-09 SopEnh s e
Merkel’s woes | [ |
2009-12-23 ) A 1

I.M.F. More Likelyto 1.M.F.|sUrgedto

Lead Efforts for ~ Mave Forward on

Greek Aid Yoting Changes
2010-03-23 2010-04-24

Figure 2.4: Image of Metro Map of the Greek Financial Crisis - [102]
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Story Trees. Story trees are a different kind of timeline. They mostly have
one primary story with separate branches that go in different directions
but can indicate a causal explanation of certain events [106]. Furthermore,
each story tree consists of a story, different events, new events and merged
events. StoryFlows are developed in adherence to the principles of the
MTLS and GTLS algorithms. An example of a Story Tree can be seen in
Figure 2.5.

2016-09-14 5016 00. 16 2016-10-08 2016-11-02
Hilary say oy ¢ Trump publicly ~ Hilary condemns
20180012 o wea g apologizes for his Trump for
Doctorsay | recowered  zp16-09-28 2016-10-07 . iroversial speech  bullying women
Hilary has Hilary accuses  Washington Post ~ " C
2016-07-19 pneumonia Trump of reveals Trump’s 2016-11-08 Soiatice
Trump become refusing to speech about America votes  Donald Trump
presidential disclose tax contempt to elect new is elected
candidate Information for women

president president

) 0 N

2016-07-26 2016-09-11 2016-09-26 2016-10-28

Hilary geccm:e Hilary attends First election FBI restart

presidential the 911 television “mail door”
candiate Anniversary depate investigation  2016-10-29

2016-10-10 FBlexplain  2016-10-30
2016-10-02
and loave earty Second election O e for restarting  Hilary questions ~ 2076-11-06
television  2016-10-19 W | “mail door”  FBI's motivation  FB! director:
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N tax avoidance investigation for fesl'amng ot naw
tejevision investigation after ney
debate review of
Hilary emails

Figure 2.5: Image of StoryForest of “2016 U.S. presidential election.” - [106]

Story Graph. A story graph is a type of graph that shows one linear story-
line but every event in that storyline can have a further explanation of its
own [107]. StoryGraphs are developed in adherence to the principles of the
GTLS algorithm. An example of a StoryGraph can be seen in figure 2.6.
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Figure 2.6: Image of StoryGraph of the Black Lives Matter uprise - [107]

Other than activity-based timelines, another kind of timeline can be drawn

up. This type does not specifically look at the stories, which each line repre-
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sents, but rather at different actors within a storyline. It could be that every

actor in a story has his journey with overlapping events.

StoryFlow. One of these storylines is the StoryFlow [16]. This type of story-
line generator introduces multiple actors to serve as the different lines to see
what actor did what. This type of storyline would be very useful for blame
attribution as you can easily see what actor had what knowledge and partic-
ipated in what events. StoryFlows are created in adherence to the principles
of the MTLS algorithm. An example of the StoryFlow is shown in Figure
2.7.

Figure 2.7: Image of StoryFlow of the Fictitious Movie Trilogy The Hobbit -
[16]

StoryCake. Another way of showing a storyline in a more extraordinary
way is by using the StoryCake [108]. StoryCake visualises the timeline in a
"piece of a cake’-shaped way where the timeline follows the circumference
of the cake. StoryCakes are developed in adherence to the principles of the
MTLS algorithm. An example of the StoryCake is shown in Figure 2.8.

FISCHER " D
RE, W
il f 7

Figure 2.8: Image of StoryCake of the Fictitious Movie Inception - [108]

Following these static timelines, interactive timelines have also been proven
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effective. These timelines allow users to open up different paths or gain

more information through the use of hyperlinks.

Interactive Timelines. The following timeline does not have a specific name
but shows an interesting view of creating interactive timelines. This time-
line mainly uses images to show the sequence of events. Once clicked on
an image, further explanation will be given regarding it. An image of this

timeline can be seen in Figure 2.9.
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Figure 2.9: Image of an Interactive Timeline Regarding a Fictitious Espionage
Story- [109]
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3. Method

Having established a foundation on different aspects of timelines, this study
will delve deeper into one specific field of application where automatic
timeline generation would be beneficial: the Woo-request process. The Woo-
request process concerns requesting governmental information, in agree-
ment with the Open Government Act [110]. Information can be retrieved
from all governmental instances like ministries, municipalities or provin-
cial councils. In 2022 and 2023, two studies concluded that the process was
extremely slow and cost a lot of resources. [3], [111]. On average, ministries
take 162 days to respond to a Woo request, despite the legal maximum be-
ing 42 days. The three biggest reasons for this delay are the management of
information, staff capacity, and cultural change. Furthermore, the scope of

the Woo is extremely large since all government files can be requested.

Within the management of information, there is often a misconception
about what information is required and therefore more information is given
than necessary. This excessive information results in two problems: spend-
ing more time preparing and redacting documents, and requiring requesters
to spend more time sifting through the documents to find the information
they need. Timelines, as seen in the literature review, can provide a solution

for this problem by providing clear overviews of large datasets.

Timelines are already manually drawn up within the government for
certain situations. This is time-consuming and therefore only used in com-
plicated cases. Therefore automated timeline generation could help to in-
crease efficiency. This method will first discuss the research questions drawn
up for this research. Then a preliminary study will be discussed that will
help to get an overview of the current Woo process and help identify the
stakeholders. After that, the participants who will partake in the main re-
search, the materials, and the procedure of the main research will be dis-

cussed. Finally, the data analysis of the study will be discussed.
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3.1 Research Questions
Having established the research focus, the following research question has

been drawn up:

RQ: How can the implementation of timeline generation software in-
crease the understanding of document requests and improve the effec-
tiveness of the Woo request process?
In the implementation, the primary focus will be on the methodology and
GUI of the process. Therefore the focus will not be on the algorithms of the
automatic timeline generator. To answer this research question, the follow-

ing subquestions have been drawn up:

S1: What stakeholders of the Woo request process can benefit from a
timeline visualising software to facilitate the speed and clarity of infor-
mation management?

This subquestion will be answered during the preliminary study of map-

ping the Woo-request process together with its stakeholders.

After finishing the preliminary study, it was found that an important part of
the process is the request specification. Therefore a structured method will
be discussed that can retrieve a list of concepts or topics from a gathered
subset of documents. To test this method, the following sub-question is

drawn up:

S2: To what extent can topics be identified to help define the required
information and perspective(s) within the Woo-request process?
This subquestion will be answered with the help of interviews to elicit if
and how the process can benefit from the structural and automated topic
extraction in government files. The last subquestion will investigate another
part of the process: the document selection part. This part will examine
whether the timeline software is beneficial and what design principles, as

found in the literature study, can be applied to aid the process.

S3: To what extent do general design principles of software apply to a
timeline generation software that can be used within the Woo-request
process?

This subquestion will be answered by proposing adjusted general design

principles to stakeholders of the Woo process through the use of interviews.
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3.2 Preliminary Study
3.2.1 Process Mapping

Now that the research questions have been established, it is necessary to
determine what stakeholders are involved within the Woo and which parts
of the Woo process will be further investigated in the main focus of this

research.

Process Diagram

In the reports ‘Ondraaglijk traag’ and "Matglas’, the general process of the
Woo has been mentioned [3], [111]. These reports are used to create a foun-
dation for understanding what the process involves. Therefore, the pro-
cess as described in the reports is mapped to use as a concept. That con-
cept is then discussed, through online meetings, with multiple stakehold-
ers of the process including, journalists, Woo request handlers, government
lawyers and other employees of Dutch ministries. Through these conversa-
tions, adjustments are made to the first concept to construct a general pro-
cess overview of the Woo within ministries. The results of this preliminary
study are implemented in a diagram that can be seen in Figure 3.1. It should
be noted that this is a generalised process flow, and there are variations be-

tween different ministries as well as departments within the ministries.

The process flow demonstrates different parts of the process through the

use of different colours:

* Blue demonstrates the initial phase of submitting a Woo request and
specifying the needs of a requester.

* Green indicates the part of the process where a request might be re-
jected for various reasons.

* Red demonstrates the process of finding documents and selecting those
required to fulfil the Woo request.

® Purple is the process of redacting the documents and getting a legal
clearance to publish the documents.

¢ Turquoise indicates the process of releasing and publishing the docu-

ments.
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During the process mapping, the stakeholders already indicated multi-

ple problems. These problems that were mentioned will be discussed here.

Problems within Woo Process

Unclarity. The first problem that is mentioned is the unclarity of some re-
quests. When requesting information, the requesters are not aware of what
files are available. Therefore estimates are given on what files they think
the government has. People who have already submitted Woo requests,
like journalists, already know how specific governmental organisations save
their files and what types of documents contain specific information. This

facilitates the process.

Signature Line. Another problem is the signature line otherwise known as

"parafeerlijn". This is the process of getting clearance from the management
to continue to the next phase of the process. Since the management does not
know everything about the request itself, it is very time-consuming to wait

before they have the time to read through the files and give the clearance.

Inventory List. Once clearance is given to continue to the document selec-

tion phase, the requester can often only choose from an inventory list of
document titles. These titles often do not reveal the contents of a file, lead-

ing to the request of more files than necessary ‘just to be sure’.

Document Redaction. This problem leads to another issue, as the overload

of documents must be redacted for sensitive information. Even though
there is software that can help perform this task, it is still susceptible to

errors and there is always a lawyer that has to go through the files.

These problems have been taken into account for the next steps of this re-
search. The main focus of this research will be on the later stages of the blue

part, request specification, and the red part, document selection.
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Figure 3.1: The Woo process as mapped during the preliminary study

For the request specification part, shown in the blue part of Figure 3.1,
extra research needs to be performed. This research aims to determine
whether finding the common ground between the available information
and the required information is beneficial. Therefore a structured and auto-

mated way of finding topics within a dataset should be applied.

Topic Extraction Methods

Different methods and algorithms for extracting topics already exist like
LDA, Word Embeddings and NMEF. One method retrieved from a theory
that uses these algorithms to extract topics is The Grounded Theory [112].
This theory not only describes the whole process of retrieving information
but also describes the process of structuring these topics and creating a hi-
erarchy. Therefore this theory offers the ability to not only extract the topics

but also structure them for overview.
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3.2.2 The Grounded Theory

Over the years, multiple types of Grounded Theories have been proposed.
The biggest differences between the diverse types of Grounded theories
are the origins and methodological nuances. The two most used types of
Grounded Theories are the Glaserian and Straussian Grounded Theories
named after the creators of the Grounded Theory Barney Glaser and Anselm
Strauss [113], [114]. These creators had different views on the Grounded
Theory and therefore established two different approaches to Grounded
Theory. The Glaserian Grounded Theory is closer to the original theory
and focuses only on the inductive side of the theory whereas the Straus-
sian Grounded Theory focuses on induction, deduction, and verification
and performs it through a systematic execution. Because of this structured
approach and deductive and verifying steps, the Straussian theory seems to

be a better fit to find out what concepts are covered and what are relevant.

Straussian Method The structured approach of the Straussian Grounded
Theory consists of three steps: Open Coding, Axial Coding and Selective Cod-
ing. Open Coding is the process of finding the relevant categories within
each document and overlapping categories. Axial Coding is the step of find-
ing relationships within different categories to create a hierarchy. Selective
Coding is the last part that tries to find the core categories to create a the-
ory based on documents. Since this research aims to find out whether using
the Straussian Grounded Theory would be a valid method before creating a

timeline, some additional steps need to be added.

Additional Steps The two steps that this research introduces are: Relevance
Coding and Hierarchical Coding. The whole proposed framework for the
Grounded Theory can be seen in Figure 3.2. Relevance Coding will be added
between Open Coding and Axial Coding and focuses on retrieving the rele-
vant concepts based on the information request that has been submitted.

This filtering step ensures that only relevant concepts are retrieved.
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Hierarchical Coding is the step that is added between Axial Coding and
Selective Coding to ensure that all concepts are already put into hierarchical
order. This step can help the follow-up process of creating a timeline by al-
ready creating a hierarchical concept map but furthermore puts things more
into perspective.
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Figure 3.2: Figure of proposed Grounded Theory with added additional steps

One of the aims of this research is therefore to determine whether the
Straussian Grounded Theory can aid the topic selection process before the
document selection by identifying key concepts within documents. These
concepts can then be highlighted to information seekers, potentially reduc-

ing information gaps.
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3.3 Participants

The participants that are gathered for this research are gathered using a mix
of the non-probability sampling methods of purposive sampling combined
with snowball sampling. People are contacted from different organisations
with an initial set of questions to see whether they met the need to par-
ticipate in the experiment. Furthermore, they are asked whether they knew
other qualified people to participate in the experiment. Although this snow-
ball sampling might influence the generalisability of the results, only recom-
mended people from other organisations are contacted and therefore no di-
rect colleagues. Given that the process mapping identified a broad range of
participants, and it was chosen to focus on a specific part of the process, a set
of participant requirements was established to define research boundaries.
Therefore, the participants need to fall within one of the three categories as

described below.

1. Requester People that have submitted Woo requests for either work

or out of interest.

2. Handler People that have handled a Woo request for or in the name of

a national governmental organisation.

3. Advisory Organisation People who work at organisations that are in
contact with both requesters and handlers to advise on improving the

Woo process.

Furthermore, all participants had to be 18 years or older to participate. Since
the participants in this research need to meet a relatively specific set of re-

quirements, there is a limited sample of people who can participate.

The method of recruiting participants resulted in 10 people participating
(n =10) from different organisations. The participants are divided into three
different groups. These groups are Woo Requesters, Woo Handlers and Advi-
sory Organisations. The Advisory Organisation group consists of participants
who work for external organisations that talk to both requesters and han-
dlers to consult the government on mistakes and suggest improvements to

the process. An overview of these participants can be seen in Table 3.1.

40



3.3 Participants

Table 3.1: Participants of this study

Participant ID Participant Group Job Title

1. Woo Handler External Woo Handler

2. Woo Handler External Woo Handler

3. Advisory Organisation Employee at Open State Foundation
4. Advisory Organisation Consultant at ACOI

5. Woo Requester Independent Journalist

6. Woo Requester Journalist at National Paper

7. Woo Handler Woo Lawyer at National Archives
8. Woo Requester Journalist at Regional Paper

9. Woo Handler Woo Handler at Ministry

10. Woo Requester University Professor

As can be seen in Table 3.1, from the 10 participants, 4 are categorised

as Woo Handler, 4 as Woo Requester and 2 as Advisory Organisation. Fur-

thermore, within these groups, different types of stakeholders are asked to

contribute. Therefore journalists at large and small organisations, an inde-

pendent journalist and a professor are interviewed for the requester group.

For the handler group, there are external Woo handlers, a Woo handler from

a smaller national government organisation and a Woo handler from a min-

istry. Lastly, the two people from an advisory organisation are either from

the ACOI, which is an advisory organisation set up by the government or

the Open State Foundation a non-governmental not-for-profit organisation.

Furthermore, the Open State Foundation has also published the reports "On-

draaglijk traag’ and ‘Matglas” as mentioned earlier.
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3.4 Materials

To conduct this research, multiple resources are used as can be seen in Table
3.3. The table shows all the different types of files or items that are used
to conduct the interviews. Since all participants are Dutch, the files are
all written in Dutch. The documents used can also be found in the Ap-
pendix section 6. The materials that are discussed here will be separated
into Administrative Materials and Content Materials. Administrative Materials
will contain the Information Sheet and Informed Consent. Content Materials
will delve deeper into the Information Artefacts containing the illustrated
methods as used in the research and the Information Structure, which was

used as the outline of the research.

3.4.1 Administrative Materials

Information Sheet First of all, the participants are presented with an infor-

mation sheet. This sheet states the purpose of the research, the participant
ID and further details of the researcher. After the research, the participants
are given the information sheet containing the information. This allows the
participant to come back to their decision to participate, by having the con-
tact details and their participation ID. The Information Sheet as presented

to the participants can be seen in Appendix B.

Informed Consent Secondly, the participants are presented with an in-

formed consent sheet. This sheet contains several requests for the partici-
pant to be 18 years or older, for their data to be used, analysed and processed
and the permission to record the data for further analysis. The participant
have the opportunity to photograph the informed consent when preferred
before it is stored safely by the researcher. The Informed Consent as given

to the participants can be seen in Appendix A.
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3.4.2 Content Materials

Interview Artefacts Then a document is used that contains the interview

artefacts. This file contains multiple texts and images that are shown to
the participants during the interviews for analysis. The text could give a
clear instruction on what that part of the interview is about and present a
scenario to the participant. The images within the Interview Artefacts illus-
trate three conceptual propositions: the process of extracting topics from a
dataset for request specification, an image of a possible timeline generated
automatically by software, and 12 design principles that could be applied to
the automatic timeline generation software. The Interview Artefacts Sheet
be seen in Appendix C. These artefacts are used to gain the views of the
participants on the proposed methods of topic extraction and timeline visu-

alisation software.

Concept Extraction Processes. The process of extracting topics shows
three different possibilities of a 4 step process. The process was based on
the adjusted Grounded Theory as can be seen in Figure 3.2. Those are the
steps of the method as executed as a whole. This includes the steps that the
computer takes as well as the users. Therefore the processes as presented to

the participants were reduced to the steps that the handler has to take:

Step 1: Collect documents.
Step 2: Load documents in the program.
Step 3: Remove important concepts.

Step 4: Let the requester select concepts.

Steps 1 and 2 are relatively simple and not relevant to this research, it has
been chosen to keep these the same for the three process propositions. Steps

3 and 4 are different from each other.

Step 3 differs from each other as one is in the form of a word web. The
second one is a simple list where you have to select the relevant concepts.
The last process proposition shows a concept list with metrics that show the
relevance of the concepts in relation to the Woo request and the documents

themselves.
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Step 4 shows the concepts in a chronological hierarchy. These three dif-
fer since one allows the user to see a document index related to specific
concepts. The second allows the requester to digitally select the concepts.
The third has additional possibilities on the second process proposition by
allowing the user to collapse concepts within the hierarchy and see extra

relationships between the concepts.

Furthermore, the Interview Artefacts sheet presents a possible visuali-
sation of the timeline and 12 design principles that might be beneficial to
the automated timeline generator. Figure 3.3 shows one of the three process
proposals as shown to the participants. The other proposals can be found
in Appendix C. These proposals are used to gain insights into whether the
topic extraction is useful within the Woo and how this method should be

implemented.
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Timeline Visualisation and Principles. The visualisation of the timeline
shows events with related documents. Furthermore, the actors are high-
lighted in red and the events are separated into larger groups. Repetitive
documents, such as informative letters where the only difference is the salu-
tations, are combined into a folder. This visualisation is based on the re-
quirements mentioned in the TimeFlow document by Muller et al. [15]. The

timeline that was shown to the participants can be seen in Figure 3.4.
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Figure 3.4: Example of Generated Timeline as shown to participants. Based on
[15]

Subsequently, the 12 principles are presented. These principles are based
on the different features and customisable aspects as found in Sections 2.2.2
and 2.2.3. For each principle, three conceptual implementations have been
made which are either implementation possibilities or different additions
to the principles. These three options are based on literature and informa-
tion gathered in the preliminary research. Table 3.2 shows a list of all the

principle names together with the names of options.
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Table 3.2: Table of design principles with the names of the proposed possibili-

ties.
Principle Option 1 Option 2 Option 3
1. Topic Selection Suggested Choices | Free Input | Important Concepts
2. Duration Fill in Date Pre-set Slider Interval Slider
3. Actors, Place, Events Filters Selecting As a Basis
4. Orientation Choice Switch Checkbox
5. Level of Detail Slider Zoom Pull-down Button
6. Filtering Documents Subjects Entities/ Actors
7. Time Units Dropdown Button Detail Slider
8. Interactivity Preview Explanation Opening Folders
9. Integration of Multimedia Audio Video Images
10. Labels and Markers Labels Markers -
11. Design Elements Direct Adjustment Menu Themes
12. Manual Editing Direct Adjustment | Text Only Dragging

These options provide visualisations that can help the participant to get

an idea of the concept. Figure 3.5 shows the first principle as it is shown

to the participants. The other principles can be found in Chapter 4 and

Appendix C.
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Figure 3.5: Principle 1 with the three propositions

Interview Structure To ensure the consistency of interviews, an inter-

view structure is maintained. This document, containing the structure, can
be found in the Interview Structure Sheets. Within the document, several
questions regarding the experience of the participant in the Woo, the con-
cept extraction and design principles are stated. However, since this is
a semi-structured interview, follow-up questions are asked when deemed
necessary. The Interview Structure sheet can be found in Appendix D. Fur-

thermore Section 3.5 covers the full procedure of these interviews.

46



3.4 Materials

Another document that is used is the ranking sheet. This document con-
tains a table where rankings during the interview can be easily saved for
later analysis. The rankings are written down by the researcher so that
the participant can focus on inspecting the artefacts sheet. This ranking
document can be found in Appendix E. As mentioned, the interviews are
recorded for later analysis. This is executed using an audio recording appli-

cation on the phone of the researcher that stores the audio locally.

3.4.3 Materials Overview

Lastly, in two out of the ten cases, the interviews are preferred to be held
online. Therefore the software UU Qualtrics together with Google Meet are
used to perform the interviews. The survey contained the same informa-
tion sheet, informed consent and images as seen in the Interview Artefacts
Sheet. Therefore, there is no other difference between online and offline in-
terviews other than the medium. Furthermore, an audio recorder software
named Open Broadcaster Software is used to store the audio of those online
meetings locally. The data gathered through UU Qualtrics is saved on the
Utrecht University servers. This ensures that all the data gathered through
these interviews are stored locally on a hard drive or a European server, ac-
cording to the GDPR guidelines. Lastly, before conducting the experiment,
the UU Ethics and Privacy Scan was fulfilled to ensure that the experiment

was following the ethical guidelines of Utrecht University.

Table 3.3: Materials list used in research

Item | Material Appendix
1 Informed Consent A
2 Information Sheet B
3 Interview Artefacts Sheets C
4 Interview Structure Sheets D
5 | Ranking Sheet E
6 | Audio Recording Device -
7 UU Qualtrics -
8 | Google Meet -
9 | Audio Recording Software -
10 | UU Ethics and Privacy Scan -
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3.5 Procedure

Interviews are held for the main research. These interviews will consist of
three main parts: general questions, questions regarding the process con-
cept extraction and design principles of timeline software. Furthermore, the
interview will have a beginning and ending procedure for administrative

tasks and final questions.

Part 1 will contain questions regarding the participant’s view on the current
state of the Woo process. These questions will mainly cover the flow of the
current process and the problems within it. Part 2 focuses on evaluating
a proposal for concept extraction. Therefore, this part uses the proposed
methodology as can be seen in Figure 3.3. The other two versions can be
found in Appendix C. Part 3 will gather information about general opinions
as well as 12 design principles of a timeline-generating software. A list of
these principles an example can be found in Section 3.4. If, during the in-
terview, non-verbal communication is detected by the researcher, follow-up

questions are asked to establish a verbal explanation.

Introduction

The interviews start by welcoming the participants and thanking them for
participating in the study. After some small talk to make the participant feel
at ease, the purpose of the interviews is explained and the Information Sheet
(Appendix B) is presented to the participant. After reading the Information
Sheet, the participant is asked if they have questions about it or the study it-
self. The Information Sheet, containing the researchers’ contact information
and their participant ID is given to the participant. Then the participants
are presented with the Informed Consent (Appendix A). The statements on
the document are mentioned by the researcher with an extra notice on the
question if they allow an audio recording to be taken during the interview.
After the participant agrees, they can sign the Informed Consent and several

general questions will be asked.

Part 1 - General Questions
These general questions concerned the participants’ job titles, tasks within

that function and what their relation is with or within the Woo process. Af-
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ter those questions, they are asked to tell about their experience with the
Woo, and if there are any struggles or things that could be improved. If
deemed necessary, follow-up questions are asked to gain further insight into
their experience with the Woo process. Then the next part of the interview

will be discussed: the proposal for concept extraction.

Part 2 - Concept Extraction

This part begins with the question of whether they have experienced any
problems relating to interpreting or the interpretation of the Woo request.
As a follow-up question, the participants are asked whether they have so-
lutions to address this problem. Once answered, a description is given of
the idea to extract topics, or as described in the theory, concepts out of a
dataset to get an overview of topics that might be interesting for the Woo re-
quester. A complete and detailed description of the proposal is given within
the Artefacts Sheet. The participant can read through when further expla-

nation is required.

Then three of the concrete process possibilities are shown to the partic-
ipant. Figure 3.3 in the previous section, shows the first out of three pro-
posals. The participants are explained that these examples are just broad
opportunities, but any other ideas on certain parts of these proposals are
encouraged to be shared. While presented with these three sheets, the par-
ticipants are asked multiple questions regarding whether they think the
concept works, if it would be beneficial within the Woo and in what part
it should be implemented. This open method of presenting general process
ideas was implemented to stimulate creative thinking and allow the partic-

ipants to come up with their own interpretations and ideas.

After those questions, the participant is asked whether it would be nec-
essary to give an official letter with the topics they have chosen with the
help of the software. Finally, they are asked whether they think it is neces-
sary to do this to be transparent and document the choices they have made.
When deemed required by the researcher, follow-up questions are asked.
Then the participant will be informed that the last part of the interview will

be discussed.
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Part 3 - Timeline Generation Software

Before giving an introduction to the software, the participants are notified
that the concept extraction process is separately researched from the process
of timeline automation. Therefore, the specification of the request could ei-
ther be performed by a conversation with the requester or with the concept

extraction.

Thereafter, an introduction is given to the concept of the timeline gen-
eration software. Then an example of what such a software would output
is shown to the participant. This example is based on real software that
has been created by the Delfts University team Epoch, on behalf of the Na-
tional Archive. For further information see this link. After explaining the
software, the participants are asked whether they have a clear image of the
software and its purpose. When required, further explanation will be given.
When a clear image is given, the participant is asked questions like what
they think of the software, if it would fit within the Woo process, if they can
think of situations where it would or would not work and if they have any

other comments.

Once these questions are answered, the participant will be presented
with a set of design principles. To minimise the time commitment required
from our participants, only 6 out of 12 principles are answered. A partici-
pant could either get to see principles 1 till 3 and 7 till 9 or 4 till 6 and 10 till
12. These 12 principles can be seen in Table 3.2 from the Materials section.
When showing the participants the design principles, they are asked to tell
what they think about the principles, whether they think it is useful within
the Woo process and if they could rank the three options per principle on

usefulness. This is done for all principles that they have to cover.
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Ending

After going through all the principles, they are asked whether they would

think it should be possible to create multiple timelines for comparison rea-

sons. After that, they are asked if they have any further additions to what

has been discussed or about the research itself. If there are no further ques-

tions, the participant is thanked for their time, the audio recording is stopped

and the interview ends.

The sequence of the procedure can be seen Figure 3.6. The full procedure

and all questions of the study can be found in the Information Structure in

Appendix D.
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Figure 3.6: Sequence of procedure in interviews.

51




Method

3.6 Data Analysis

A structured approach is employed to analyse the qualitative data gathered
during the interviews. The Straussian Grounded Theory is not only used
in the research to check its effectiveness during the Woo process but it will
also be used to analyse the data gathered from the interviews. The follow-
ing described steps will be executed four times in total. To find the opinion
and view on the current Woo process, for the concept extraction part of the
study, the general view on a timeline generation software and on the spe-
cific principles as proposed during the study. The first step of analysing the

interviews is to transcribe the audio files.

Transcribing audio files The first step in performing this Grounded The-
ory is the transcription of the audio recordings. Therefore Utrecht Univer-
sity recommends the software Word Online, to automate a large part of the
transcription process. Removing errors and language mistakes within the
transcription is still necessary. The transcriptions will have time stamps to
ensure that certain audio fragments can easily be accessed after transcrip-

tion.

After the transcription of the audio files, the transcriptions will be coded.
Coding is the process of categorising specific sentences within the transcrip-
tions. Afterwards, these codings can be compared to see which participants
agree with each other on certain topics. Therefore this research not only ex-
amines whether the Grounded Theory can be applied within the Woo pro-
cess but will also use the Grounded Theory to analyse the transcriptions
and retrieve relevant concepts. This method helps to objectively retrieve
data out of qualitative data such as transcriptions which can later be used

for further analysis.

Open Coding

After the transcriptions are created, they will be loaded into the qualitative
data analysis software Nvivo. This software allows transcripts to be coded
manually or automatically following the steps of the Grounded Theory. Af-
ter loading the transcriptions into the software, the transcriptions are open-

coded. This step involves highlighting text within the data and categorising
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them into a code. During this process, questions such as who is involved
in the process, what they think of the concept, how it can help or how it
should be implemented are considered. Text over different transcriptions
can be categorised under the same or different codes. By applying this tech-

nique an overview is created of particular codes across various participants.

To reduce the possibility of researcher bias, 2 of the 10 transcriptions are
coded together with two other researchers with experience performing the
Straussian Grounded Theory. This establishes an initial set of defined codes.
After that, the found codes are discussed among researchers to reason why
certain codes are created. Thereafter, the next stage of the Grounded Theory,

Axial Coding, will be executed.

Axial Coding

The next step is to create a hierarchy between the established codes. There-
fore all codes are read through to gain an overview. Considering all those
codes, a hierarchy is established through the use of clusters with a bottom-
up approach. Then all other codes are considered to either be categorised
on their own or added to one of the other categories. This creates a hierar-
chy of codes. After that, it is important to determine if the categories can be
further classified into main categories. That is the last step of the Grounded

Theory called Selective Coding.

Selective Coding

Selective Coding can be executed after all hierarchies are established. This
part specifically looks at generating core categories out of the hierarchies.
These categories are established through the highest categories of the axial

coding process.

Ranking

Another type of data that is gathered during the interviews is the given
rankings of the proposed principles. Because of the scarce number of rank-
ings given, the only analysis that will be executed is to calculate the average
rankings per group and create new rankings given the average. This analy-
sis aims to give numerical information about the rankings and can provide

insight into the qualitative data analysis.
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4. Results

The data collection took place in the period of 13-04-2024 up to and includ-
ing 14-05-2024. This resulted in the total data of 10 participants (n = 10).
Eight of the interviews were held physically in different locations in the
Netherlands and two of the interviews were held online. Furthermore, the
first two participants of the study were interviewed simultaneously. The
participants were divided into different participant groups as can be seen
in Section 3.3. The analysis performed on these interviews is primarily
qualitative as the Straussian Grounded Theory was performed. However, a
small quantitative analysis was executed on the rankings given by the par-
ticipants. This chapter will cover all the results of the distinct parts of the
interviews. The retrieved codes will be highlighted in italics throughout the

results.

In Section 4.1, the current Woo process will be discussed. Then in Sec-
tion 4.2, results regarding concept extraction will be examined. Finally, the
results of the automated timeline-generating software are discussed in Sec-
tion 4.3. This section will make a distinction between the general view of

the software itself and the different design principles that are examined.
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4.1 Current Woo Process

4.1 Current Woo Process

This part of the interview asked the participants about their thoughts on
the current Woo process. Therefore, questions were asked on the process
itself, pitfalls, and improvement points. These questions yielded a sub-
stantial amount of information. Figure 4.1 shows an overview of all the
codes gathered during this part of the interview in relation to the different
groups of participants. The participant groups are shown on the left and
the lines show which code they have mentioned. Therefore, the lines show
what participant groups have experienced or seen the specific types of prob-
lems. Some codes have been categorised further into smaller problems once
deemed necessary. This visualises shared problems, concerns, and require-

ments regarding the Woo.

Information Management

One of the biggest problems currently faced within the Woo is Information
Management. Participants 1, 2, 4, 9, and 10 mentioned that this is the biggest
problem within the current process. It is important to know that these prob-
lems have occurred in some situations and with different governmental or-
ganisations and therefore do not apply to all. Participant 4 stated that the
Woo handlers are dependent on other colleagues to deliver the right documents
to them. Some cases don’t allow the handlers to search for all the required
documents themselves and therefore depend on other colleagues to hand

them specific documents.

This includes another problem in information management: difficulty in
locating information. Participants 1, 2, and 5 mentioned that there is no sin-
gle database or software that is used all over the government organisations.
Participant 9 has mentioned that even within government organisations,
departments can use the same software but with a variety of settings that

might create difficulties during collaborations between departments.

Lastly, the disorganisation of information artefacts even resulted in a Woo
case where the government lost indexed files according to Participant 10. The
participant mentioned that they knew the document existed since it was

referenced in another public document.
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Requester Concerns and Experience

On the requester’s side, multiple concerns have been raised. These concerns
were stated by all groups since they have experienced it themselves or heard
from other requesters. Participant 9 discussed that fishing for information has
taken place to get more documents than is necessary. Feeling the need to
limit the request as much as possible because they feel pressured by the han-
dler, as mentioned by Participant 3, which results in distrust in the handler.
Participant 3, mentioned that among some requesters, there is a distrust that

all the documents have been retrieved.

Handler Concerns and Experience

On the handlers’ side, multiple concerns and experiences have been men-
tioned. One is the concern for a change in mindset as mentioned by Partic-
ipant 1. Since some handlers are still a bit hesitant to publish data during a
Woo request, a change of mindset needs to be enforced. Furthermore, the
participant mentioned that some handlers or managers try to transfer respon-
sibility to others to not be held accountable when wrong or privacy-sensitive

information has been shared with requesters.

Requirements for Smooth Process

Another category of things mentioned during the interviews is some re-
quirements that smoothen out the process of the Woo. Participants 3, 4, and
9 mentioned that transparency is necessary during the process and involving
the requester in choices is necessary. Furthermore, Participant 9 mentioned
that during the current process, timelines are sometimes used as an overview of

how events happened to inform the requester.
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4.1 Current Woo Process

Problems in Process

During the Woo process, multiple problems occur. One of the problems is
the difference in process between regional and national governmental organ-
isations. Participant 8 mentioned that some regional organisations struggle
to give out information and work less structured. However, on a national
level, there is a more professional and structured process. Additionally, it
has been mentioned by participants that the delivery of documents has been a
problem. This problem includes: 1. documents which are merged in one file 2.

an overload of documents is delivered or 3. too much information is redacted.

The insufficient availability of staff to respond to requests has also been
identified as a problem. This results in external hiring or too much workload
that is given to an individual. This in turn results in a massive delay in in-
formation delivery. Another issue that has been mentioned is the fact that
handlers do not have knowledge about the request itself. As Participant 3 has
said, it is sometimes hard for the handler to perform the conversation, be-
cause the requester and handler do not know what information is available.
Furthermore, the handler is not always the policy officer of that subject.
Therefore, policy officers need to be asked to help with the case to deliver

the right documents, which costs time.

Other problems that directly affect process efficiency is slow decision-
making. Participant 2 argues that one of the biggest problems within the
Woo process is the signature line, or in Dutch Parafeerlijn. This is the process
of getting approval from management to continue within a process or to
publish results. Since this can happen multiple times within the process, it
costs time to wait for approval. This sluggish process causes deadlines to be

exceeded.
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Transparency has also been identified as an important problem within
the Woo process. Since documents can be privacy-sensitive, they need to be
handled carefully. However, that affects the transparency that is shown to
the requester. One example that is mentioned by Participants 1, 2, and 10 is
that after the information is gathered, the requester is presented with a list
containing the titles of the artefacts. These titles are the only way to choose
what documents they want. Though titles do not always represent the content
of the file. Therefore, the participant stated that extra documents are requested

to cover the possibility of the documents being important.

Another transparency issue that occurs is the problem of not involving the
requester enough in the handling process. Participant 3 discussed that some
requesters do not know what steps have been taken to search for certain
documents, which can cause suspicion. Participant 9 also stated another
issue where other people reading a Woo online after publicising might lack

the context of the search process or documents themselves.

4.1.1 Summary Current Woo Process

To summarise, a variety of problems have occurred within the Woo pro-
cess. These problems concern information management, staff requirements
or transparency issues. Furthermore, have the transparency issues resulted
in attitudes and actions that are not beneficial to the process. The trust
that stakeholders have in each other is troubling. This shows the need for
a transparent and efficient solution as will be discussed in the Discussion
Chapter 5.
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Results

4.2 Concept Extraction

This section discusses the results that were gathered during the second part
of the interview: concept extraction. Figure 4.5 shows all the codes and the
hierarchical codes that were gathered during the Grounded Theory analysis.
The colours within the diagram have been added to visually distinguish the

different principles.

4.2.1 Software Characteristics

First, software characteristics that were gathered will be discussed.

Communication and Interaction

When showing the three possibilities for a concept extraction process, mul-
tiple characteristics regarding communication and interaction were men-
tioned. Eight out of ten participants mentioned that the proposed process of
topic extraction can help to specify the Woo request. Participant 3 mentioned
that the output of the proposed process could help the process of locating doc-
uments. Participant 9 also mentioned that this helps specify in a structured
method instead of a conversation. Participant 3 mentioned that this could
also serve as a conversation starter since you can go through the topics in-
stead of trying to find them yourself. Furthermore, it allows the requester
to have more control during the search process and provides an overview of the
search process after publication. Moreover, it can help the handler justify the
choices made in the search process with the help of the requested concepts.
As discussed in more detail in Chapter 5, this implies that this method can

help to improve a large problem within Woo: transparency.

User Needs and Challenges

The software also raised some concerns and challenges such as extra context
that could be desired by the requester. Participant 4 stated that it remains hard
to know what type of documents are behind a concept and what risks you take
when not selecting certain concepts. Another challenge can be to gather an ini-
tial set of documents to extract the concepts from. Participant 3 discussed that
the beginning of the proposed concept extraction might not be the beginning of

the Woo process and first some initial conversations can be held.
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4.2 Concept Extraction

Overview and Visualisation

Concerning the overview and visualisation, it was mentioned that it is use-
ful to automatically generate an overview that helps to find topics discussed
in the documents. Furthermore, Participant 5 mentioned that such a process
was also used to gather documents on the Groningen gas request, which re-
sulted in surprising topics that would not have been thought of. Finally,
four participants mentioned that the last step of the proposed concept ex-
traction would help to give an overview of the correlation between concepts as

can be seen in Figure 4.2.
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Figure 4.2: Visualisation of concept correlations translated to English.

Types of Request

The last discussed software characteristic is its beneficiality in different cases.
Participants 1, 4, 6 and 7 mentioned that it helps with large-scale requests since
specification within this process is beneficial. Furthermore, Participants 1, 4
and 7 mentioned that it would also be useful for abstract requests. Participants
2,4, and 7 noted that some requests might be vague since the requester is un-
sure of their needs, and this helps to clarify. Furthermore, Participants 4 and
6 mentioned that journalists want to know the steps of how policy choices were
made and the concept correlation can help with that. Participant 6 men-

tioned specifically that the match and count help to facilitate the choices.

Participants 2, 4, 6, 7, and 9 mentioned that this process is unnecessary
for concrete requests. Furthermore, Participants 1 and 6 stated that requests
concerning a couple of documents do not require this process. Participants
2 and 9 stated that it is unnecessary for journalists since they often know what

they are looking for.

61



Results

4.2.2 Features

During this section of the interviews, multiple features that would or would

not benefit the software were discussed.

User settings and Preferences

One of the features that was mentioned to be useful by Participants 9 and 10,
is the possibility to switch between selecting important and unimportant topics.
The best functionality would depend on how many topics need to be dis-
cussed. On the other hand, Participants 9 and 10 argued that only allowing
people to choose what they want, is better for specification since the requester

thinks more about whether a concept found is necessary for them.

Overview and Summary

Concerning features for the overview and summary, one of the things that
9 out of 10 participants mentioned is the necessity for a printout of the agreed
topics after the conversation. This creates transparency for the requester
and helps to justify choices. Another feature that was proposed by Partici-
pant 4 is a summary of the Woo request to see whether the computer correctly
understands the Woo request as it is imported. This summary can also be
discussed with the requester to clarify. Participant 8 also mentioned that
upon viewing the hierarchies of topics in the last part, all concepts should be
folded out and not collapsed. The wordweb, as can be seen in Figure 4.3, was
found to be a chaotic overview by Participants 6 and 9. However, Participant

3 mentioned that it might be useful as an addition to the concept list.
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Figure 4.3: Visualisation of wordweb translated to English.
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4.2 Concept Extraction

Search and Sorting Functions

Lastly, some search and sorting functions were discussed. One of the things
that participants mentioned the software should have is the ability to sort by
document type. Often, document types can already tell what kind of infor-
mation the document contains, as mentioned by Participant 5. Furthermore,
the ability to search for documents behind concepts was also requested by Par-
ticipant 8. Since documents are already gathered, it would be an addition
to see the document or document titles. Participant 9 mentioned another func-
tion: to disable metrics within the concept list to avoid the requester being

confused by them.

4.2.3 Metrics

Within the proposed concept extractions, part 3 showed the metrics to be
used for finding out whether a concept was relevant for the requester. Fig-

ure 4.4 shows the list of concepts with metrics as shown to the participants.

General

Participants 3, 6, 8, 9, and 10 mentioned that descriptive metrics about the
concepts can be useful within this process to determine whether a concept is
important for the request. Participant 9 also argued that these metrics can be

rather confusing for the requester.

Count of Mentioned Concept

Participants 5, 6, 8, 9, and 10 specifically mentioned that they found the
number of times that the concepts were mentioned over all documents, useful
during the specification process. Participant 10 stated that it provides insight
into the effects of selecting a specific concept. If it is not that relevant to
a person, but is seen to be mentioned a lot over different documents can

influence the person to select it or not.
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cepts with metrics.

4.2.4 Requirements and Conditions

During the interviews, some requirements and conditions were mentioned

for the process to work smoothly.

Communication

In the proposal, it was mentioned that the relevance coding was done by
the handler only. However, Participants 3, 4, 5, 6, 8, and 10 mentioned that
this should be done together with the requester. Participant 3 also states the
importance of using a handler here to clarify things and help the requester
through the process. The participant mentioned that this process should
not be used to replace a handler but only to improve the process. Participants
5 and 9 mentioned that this process should be done together with the policy

officer and the information specialist to clarify when requested by the requester.

User Experience

Other requirements and conditions concerning the user experience are the
fact that the handler must be able to use the software properly and the re-
quester and handler must be willing to use the software, as mentioned by
Participants 3 and 7. Furthermore, Participants 1 and 2 mentioned that the

loading time should be short to avoid irritation on either side.
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4.2 Concept Extraction

Process Flow

One requirement mentioned by Participants 4 and 9 is that the process of
concept extraction should be executed after an initial conversation with the
requester to already clarify the unclarities and gain more information about
the Woo request. As mentioned earlier, one of the conditions is that this
software does not replace human interaction, as mentioned by Participants
3, 6, and 9. Participant 9 also mentioned that they assume there is a risk
that concepts are missing since not all documents are used for this step and

therefore a disclaimer must be given to the requester.

4.2.5 Summary Concept Extraction

To conclude, this section has discussed multiple ways in which the pro-
posed methodology can support the current Woo process. It can help to
create transparency as the requester is involved in the complete process of
defining the search query. Furthermore, this defines accountability as there
is an agreement on what information is required and what is looked for. The
process also helps as a conversation topic to help specify the requesters’
needs. Therefore it can be useful for certain types of requests. However,
the results showed conditions that need to be met, such as a disclaimer, an
initial conversation, and the necessity for a handler to ensure a successful

implementation. These results will be further discussed in Chapter 5.
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Figure 4.5: Codes found concerning the process of concept extraction
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4.3 Timeline Visualisation Software

4.3 Timeline Visualisation Software

The third part of the interview concerned the automated timeline software
where a separation was made between the concept of the software itself
and specific design principles that could be implemented. First, the data
gathered on the general view of the automated timeline generator will be

discussed and then the specific design features will be discussed.

4.3.1 General

During the interviews, the participants were first introduced to the idea of
automatic timeline-generating software. An image was shown to them to
demonstrate the timeline. This image can be seen in Figure 2.3 in Section
3.4. Then the participants were asked to share their views on the software.
The results from those questions are discussed in this section. Furthermore,

Figure 4.6 shows an overview of all the codes gathered.

Communication

Concerning the communication, multiple comments were discussed. Partic-
ipants 3 to 6, 8, and 9 mentioned that showing events in a timeline gives an
overview of the process by which the documents are created. Furthermore,
Participant 4 mentioned that a timeline like that can be helpful as a conver-
sation topic since it shows a lot of information within visualisation and can
therefore be used as a structure for specifying which documents are requested.
Participant 2 mentioned that this visualisation of the timeline can also help
to simplify the signature line. Giving context to the documents and showing
the whole process can help management get an overview before signing the

approval.

Document Management

Looking at document management, multiple codes are extracted. First of
all, Participants 1, 3, 4, and 6 mentioned that the timeline offers an overview
of all the documents. Participant 3 discussed that it can help to find important
documents in a whole mass of documents. However, according to Partic-
ipant 5, journalists often look at the document level rather than the process

level. Participant 1 also stated that it is important to indicate the document
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type within the timeline. Furthermore, Participants 5, 6, and 9 mentioned
that an extensive amount of documents can reduce overview. Participant 5 ar-
gues that with some requests having thousands of documents, it seemed
hard to keep oversight, even in a timeline. Participant 10 discussed that
there is a possibility for duplicates and therefore could decrease the level of
oversight. Participant 9 stated that names and other sensitive data in the
titles must also be redacted. As discussed in more detail in Chapter 5, this im-
plies that timelines could help within document management but multiple

conditions have to be met.

Features

Two codes created during the analysis concerned creating multiple time-
lines for comparison. However, 5 out of 10 participants said that multiple
timelines are inconvenient and chaotic. Participant 6 argued that when getting
multiple timelines, they prefer to have them combined into one. However,
Participants 1, 7, and 8 mentioned that, in some cases, it might be useful to

have multiple timelines created for comparison.

Requirements and Conditions

Multiple requirements and conditions have been mentioned in relation to
the automated timeline software. Participant 4 stated that when these time-
lines are not used as a tool but substantively, the timelines have to be checked.
The participant adds that that is not what is desired. Participants 3 and 4
also mention that the software needs to support and not replace. Participant
2 argued that a prerequisite of the software working would be that the in-
formation management works perfectly. Furthermore, Participants 1, 2, and 4
mentioned that the software must not be too hard to use since it would reduce

the adoption rate.
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4.3 Timeline Visualisation Software

Software Properties

Multiple software properties were mentioned and coded. Participants 2, 6,
and 10 noted that the software helps to create a clear delineation. Participant
6 stated that every attempt to streamline the documents required is encour-
aged. Furthermore, Participant 4 argued that this software would also be
good to use in other scenarios like parliamentary inquiries, internal document
overviews or other specific processes. Participant 9 mentioned that such
software is a good solution for document selection and that in Miami Florida,
United States, a similar method is already used. Lastly, Participant 4 stated
that there might even be a possibility that certain documents can emerge that

show potential turning points.

Transparency

Looking at codes concerning transparency, Participant 4 argued that this
software creates transparency towards the requester since the computer cre-
ates the overview of documents. The participant adds that the computer
acts as a neutral actor which is good, but there needs to be a disclaimer that
this is a tool and there is no guarantee for correctness. Participants 3 and 4 also
mentioned that they think it would be useful if the generated timeline is
added to the publication documents. Participant 10 also argued that it would
be good to use the software after publication. The participants argue that it
would be useful to have the possibility to see the timeline and possibly re-
quest the publication of documents that haven’t been released during that Woo
request. As discussed in more detail in Chapter 5, this implies that both con-
cept extraction and timeline visualisations help with creating transparency

for the requester.
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Types of Request

During the interviews, participants were also asked if they thought the soft-
ware would be efficient or inefficient in certain cases. Their answers to those
questions have been coded during the analysis. Participants 1 and 6 men-
tion that it would be good to use in situations where requesters have submit-
ted an abstract request. Participant 1 also noted it would be good to use in
situations where requesters are unsure of what they want. Participant 6 men-
tioned that it would work well for larger-scale requests to streamline the
process. Participant 2 suggested using it for smaller-scale requests due to

doubt about the software’s practical functionality.

Participant 9 was also a bit sceptical about using it for larger requests. Par-
ticipant 8 mentioned that he thought it would be good to use it in all cases
since a requester is better able to decide whether it is relevant to them or

not.

4.3.2 Summary Timeline Visualisation Sofware

This section discussed the results that were gathered of the general views
on implementing a timeline visualisation software. The results showed
that participants found it a useful method as the timeline can provide an
overview which helps in the specification process and provides accountabil-
ity for what documents are agreed to publish. This results in transparency
as well as showing all gathered documents in context. Additionally, differ-
ent types of requests have been discussed as well as their usefulness after
publication. Furthermore is it useful as a conversation topic as it supports
the Woo Handler. However, the software must support and not replace the
Woo handler. Furthermore, there must be a disclaimer of possible inaccura-

cies.
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Figure 4.6: Codes found concerning the timeline visualisation software
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4.3.3 Specific Principles

After getting information about the timeline software as a whole, further
questions were asked about the specific principles that were proposed. Be-
cause of time constraints, all participants were shown six principles. Unfor-
tunately, one participant refused to rank some of the principles and there-
fore, another participant was shown the same principles as the former par-
ticipant. However, comments from that participant about the principles
themselves are included in the analysis. That resulted in a dataset of six
participants for principles 1-3 & 7-9 and four people for principles 4-6 &
10-12.

This division was used since the first six principles cover the implemen-
tation of basic features. In contrast to the first six principles, the last six cover
extra features that might be useful. Therefore the division makes sure that
all participants cover basic as well as extra principles. Figures 4.13 and 4.20,
also indicate how many participants have mentioned a specific code, shown
in the adjacent circle. To see the visualisations of the principles, please refer

to Appendix C.
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Principle 1

The first principle discussed was topic selection. This principle showed
three ways of adjusting the timeline to show specific processes within the
topic. Participant 6 mentioned that this would be a good addition to going
through broad requests. To prevent seeing thousands of documents within
one timeline, one can go through different sets one by one. Participant 2
mentioned that this would be useful when submitting a Woo request. The par-
ticipant noted that if the information management was working properly,
people could go through what information was available by means of the
topics. Figure 4.7 shows the different propositions as presented to partici-

pants and below are the results concerning those propositions.

1. Suggested Choices. Participants 1 and 6 mentioned they thought the

Suggested Choices would be useful to go through the acquired documents

if the concept extraction process would be used beforehand.

2. Free Input. The Free Input option was claimed to be useful by Partici-
pants 2 and 10 with the expectation that it would give a valid output.
Participant 10 argued that by using free input, certain relations might be
uncovered that could require a confidentiality agreement. Relations be-
tween documents could be searched to gain a competitive advantage,

for instance by looking at prices for medicines.

3. Important Concepts. Participant 2 mentioned that Important Concepts

are not useful to use for this type of filtering. Participant 10 argued
that this should have been done a step before and could raise distrust when

asking about the specification of these concepts again.

# PRINCIPLE DESCRIPTION
1 Subject Selection Select a specific topic that is important to display within such software. If nothing is
filled in, a complete timeline will be created with the selected documents.
Suggested Choices Free Input Important Concepts
Victi G t Parliamentary ‘ Benefits ” Childcare ‘ NL
ictims overnmen Inquiry Describe subject: Scandal Act Government
Benefits Ministry of Choice T ‘ PWC ‘ ‘ lllegal ‘ Parents
system Finance Process The timeline should focus on all ___Report /| Benefits
Compensation | Supervision Legal a‘_;tolrs who a.re at fault or YICtImS ombademan Ministry of | Sandra
Schemes and Control cases within the childcare benefits ombudsman || Einance | Palmen
scandal. ) Fraud Signaling CAF-
‘ e ‘ Provision 1

Figure 4.7: Principle 1, translated and enlarged as shown to the participants.

73



Results

Principle 2

The second principle discussed, concerned selecting the beginning and end
dates for the generated timeline. Participant 10 mentioned that it is impor-
tant to make the decision possibility as simple as possible. Figure 4.8 shows
the different propositions as presented to participants and below are the re-

sults concerning those propositions.

1. Fill in Date has been raised to be very simple to use by Participants 6
and 7.

2. Pre-set Slider has been indicated to be very visually pleasing to use
by Participants 2 and 6. Participant 2 also mentioned that it would be

useful to add the total duration time to the slider when moving.

3. Interval Slider was mentioned by Participant 1 to look more like the out-

put of selecting the time rather than the input. Participant 6 mentioned

that the interval slider is not that useful because it does not feel intu-

itive.
# PRINCIPLE DESCRIPTION
2 Subject Selection Select a time span during which the event occurs. This can be two years, specific
dates, or times.
Fill in Date Pre-Set Slider Interval Slider
Timespan: .
Starting Date Timespan:
1‘9/.03/2005 9 YEARS 15/1' 1/2014 ‘
Ending Date 29/10/2004 09/08/2017
‘ Generate ‘ Generate ‘ )
__ Timeline . Timeline 29/10/2004 (I 09/08/2017

Figure 4.8: Principle 2, translated and enlarged as shown to the participants.
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4.3 Timeline Visualisation Software

Principle 3

The third principle showed options to differentiate between actors, places
and events. Therefore three possibilities were proposed to the participants
to visualise actors, places, and events. Participants 7 and 10 stated that it
would be useful to look for actors. Participants 2 and 10 mentioned that events
are also relevant to search for and it would be useful to select them when
requested. Participants 1, 5, 6, 7, and 10 discussed that they did not find
the place relevant to be added. Participant 1 indicated that it would be hard
to retrieve the information from documents and Participant 10 mentioned
that rare cases might be interested in the place. Figure 4.9 shows the different
propositions as presented to participants and below are the results concern-

ing those propositions.

1. Filters was one of the more pleasant options to use according to Partici-

pant 10.

2. Selecting option was stated to be unnecessary and a lot of work, by Partic-
ipants 1 and 10, since 200 events would require 200 actions. Participant

10 added that it works as a filter on a small scale.

3. As a Basis. According to Participant 1, it would be pleasant to keep see-
ing all the information within the timeline but highlighting some parts

of the timeline could be useful.

# PRINCIPLE DESCRIPTION

Actors, Location, or  Thig principle allows the user to choose whether the timeline should focus on actors,

Events locations, and/or events.
Filters Select As Basis
NL NL Edit Object Base: NL
Actors Government Government Events J Government
Places The Hague 09/08/2017 e e — Actor Places (Ombudsman receives |
[JEvents e s Place [ || Actors =
Event

Figure 4.9: Principle 3, translated and enlarged as shown to the participants.
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Results

Principle 4

The fourth principle discussed options to change the orientation of the time-

line, which could be horizontal or vertical. When presented with the idea,

Participants 4 and 9 mentioned that scrolling vertically feels very natural to

do. Participant 9 added that one of the advantages of having a vertical time-

line is that it becomes easier to print. Participant 3 stated that since there are

only two options possible, the possibility of change should be kept simple. Fig-

ure 4.10 shows the different propositions as presented to participants and

below are the results concerning those propositions.

1. Choice, presented the idea of using a dropdown menu to change the

orientation. Participant 3 mentioned that that was way too many steps

for a small change and that a dropdown should be used when there are

multiple options.

2. Switch, presented a switch that could be turned to the left or right side.

Participant 8 mentioned that that looked very simple to use.

3. Checkbox showed the two options with two boxes next to it. Partici-
pants 3, 4, 8, and 9 stated that this option looked like you could select

both horizontally and vertically. Furthermore, Participant 3 suggests that

one option could be blurred to avoid confusion in selecting both options.

PRINCIPLE

Orientation

DESCRIPTION

This principle determines the orientation in which the timeline should be created.

Choice

Switch

Checkbox

Orientation

‘ Horizontal v ‘

‘ Vertical

Horizontal @ Vertical

Horizontal
(] vertical

Figure 4.10: Principle 4, translated and enlarged as shown to the participants.
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4.3 Timeline Visualisation Software

Princ

iple 5

The fifth principle presented discussed the level of detail that was shown

within the timeline. Participants 3, 8, and 9 mentioned that changing the

level of detail was important to keep the structure and frame parts of the time-

line.

Participants 3 and 4 added that it is useful to have multiple layers of

events to have the ability to choose what layer you want to elaborate on.

Figure 4.11 shows the different propositions as presented to participants and

below are the results concerning those propositions.

1.

Slider changed the level of detail by sliding. Participants 3 and 9 stated
that this would have to work well and not be too sensitive. Participant
9 discussed a prior experience with annoying sensitivity. Participant
3 stated that intervals would be useful to avoid sensitivity. However,
Participant 4 mentioned that a slider can show too much information at

a time and that, in his experience, that is not how you read a timeline.

. Zooming could become annoying when not working properly. The

participant mentioned that when using zooming Google Maps, you
often don’t end up where you want to end up. The participant also men-
tioned that zooming per section can also be beneficial so that you are

already within the right area to zoom.

. Pull-Down Button was mentioned to be very useful by Participants 3,

4,8, and 9 since the user can specifically choose the area of expansion and
level of detail. Participant 3 also mentioned that a combination of the
Zoom and Pull-Down Button would be a nice option to change the level
of detail.

PRINCIPLE DESCRIPTION

Level of Detail This principle determines the level of detail of the timeline.

Slider Zooming Pull-Down Button

r%;r ;. o

Childcare Act

Childcare Act

Not
detailled

Eh

detailled

Figure 4.11: Principle 5, translated and enlarged as shown to the participants.
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Results

Principle 6

The sixth principle discussed was the principle of filtering. Participants 3,

4, 8, and 9 mentioned that filtering is a very useful function to have within

this software since it helps to specify your search request. Participant 10,

although not presented with this principle, has mentioned that filters are

essential to structure the search process. Participants 3, 4, 8, and 9 added that it

should be possible to combine filtertypes. Participants 3, 9, and 10 mentioned

that the type of filter truly depends on the type of request. Figure 4.12 shows

the different propositions as presented to participants and below are the

results concerning those propositions.

1. Documents was mentioned to already be used extensively by Partici-

pants 4, 5, 8 and 9.

2. Subjects mentioned as important by Participant 9 but deemed irrelevant

by Participant 4.

3. Entities/Actors was mentioned to be hard to separate by Participant 9.

# PRINCIPLE DESCRIPTION
6 Filters This principle allows specific information to be filtered from the timeline.
Documents Subjects Entities/Actors
N Articl Childcare | [ = Ministry of
R T Act Finance
Reports Ombudsman
SMs- | NL |
Bmessages e % covernment Bparlement l: .
Whatsapp Lot ] FSV
Email [JPWC Report | [== Parents
] Social Media Benefits team

Figure 4.12: Principle 6, translated and enlarged as shown to the participants.
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Results

Principle 7

The seventh principle concerned time units. Time units refer to the unit in
which the time is displayed within the timeline, for instance, days or hours.
Participants 2 and 6 mentioned that the preferred unit depends on the request
type. If you want to look at specific emails then hours or minutes would be
a preferred unit. Participant 6 mentioned that days are most preferred. Partic-
ipant 1 stated that it is hard to filter these timestamps from metadata since
the data is not always correct. Participant 10 mentioned that it would also
be good to add the option to switch the order from the newest to the oldest
data within the timeline or the other way around. Figure 4.14 shows the
different propositions as presented to participants and below are the results

concerning those propositions.

1. Dropdown was mentioned to give the best overview according to Par-

ticipant 2
2. Button was stated to be the most intuitive by Participant 6.

3. Detail Slider was mentioned to be the least intuitive by Participant 6.

# PRINCIPLE DESCRIPTION
77 Time Units This principle allows changing the time units in which the data is displayed. For
example, you can change days to hours.
Dropdown Button Detail Slider
Housy ¥ Time Unit:
Days R
‘ Hours ‘ Months . , W
e S T 1 1
Months ’ N Hours Years
‘ Days ‘ Years
Years .

Figure 4.14: Principle 7, translated and enlarged as shown to the participants.
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4.3 Timeline Visualisation Software

Principle 8

The eighth principle concerns the possibilities of interactivity with the time-
line. Participant 10 mentioned that the type of interactivity can depend on the
request size, requester or what the request is about. Figure 4.15 shows the
different propositions as presented to participants and below are the results

concerning those propositions.

1. Preview was considered to be a useful addition to Participants 6, 7, and
10. Participant 10 added that it can clear up unclarities on what type
of document it is. Participant 10 also added that a preview should not
be necessary for all documents to avoid having to go through all the

previews.

2. Explanation was mentioned to be a useful feature by Participants 2 and
10. Participant 10 mentioned that it could start a dialogue since it can
clear up unclarities. The participant added that it, therefore, should
maybe be added in the concept-defining phase to avoid information asym-
metry. Participant 2 added that the explanation should be well-written

and pleasant to read.

3. Opening Folders was found to be useful by Participant 10 because it

can specify the request and else you can still not see what the folder
contains. Participants 2 and 6 did not find the possibility useful since
they both were afraid that the document name still did not give away

its contents

# PRINCIPLE DESCRIPTION

8 Interactivity This principle determines how users can interact with the timeline. Interactive
timelines allow users to click on or hover over actors or events for more details.

Preview Explanation Opening Folders

+ Belastingdienst richt

Fraude Sjgnalerings
Voorzienil V) op
05/ 5
he Fraud Detection Facility (FSV);

] was a system used by the Dutch
Tax Administration between 2013 :

and 2020 to record signals and
suspicions of fraud related to tax :
returns and allowances. H

Aankondi
FSv

Figure 4.15: Principle 8, translated and enlarged as shown to the participants.
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Results

Principle 9

The ninth principle concerns the addition of multimedia. Participants 2, 7,

and 10 thought this could be useful within the process. Participants 2, 6, and

7 stated that it currently is not very common because it is mostly textual but

Participants 1, 2, 6, and 10 stated that this should be published more of-

ten. Participant 2 argued that multimedia is a side issue and should therefore

maybe be a complete branch from the timeline. Participant 1 discussed that

multimedia should only be shared when requested since it takes a lot more time

to analyse those files compared to textual. Figure 4.16 shows the different

propositions as presented to participants and below are the results concern-

ing those propositions.

1.

Audio was stated to be useful by Participant 10. Participant 6 discussed
that a summary would be useful for audio files and Participants 2, 6,
7, and 10 mentioned that a transcript for the audio file should be ap-
pended. Participant 1 argued that it could be useful as long as you can

fast-forward through it.

. Videos have been stated to be useful by Participants 7 and 10. Par-

ticipant 3 stated that fast-forwarding through videos is also essential.
Participant 6 argued that a summary of the video would also be useful
since it allows one to decide whether it is important without viewing

it.

. Images was mentioned to be the most common multimedia by Partic-

ipant 1 and Participant 10. They stated that images can be requested

specifically.
# PRINCIPLE DESCRIPTION
9 Multimedia This principle allows the integration of photos, videos, or audio clips.
Audio Video Images
l Overheid - Overheid
i p e
+150 :uef E;E‘ el maene\:ja'n
tensieve Controle K et -
r [ e s I8 ¥
Be Telegraaf ):J_ ) v ‘

Figure 4.16: Principle 9, translated and enlarged as shown to the participants.
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4.3 Timeline Visualisation Software

Principle 10

The tenth principle concerned the use of labels and markers within time-
lines. Participants 3, 8, and 9 mentioned that some handlers might want to
use labels and markers, though adding these one by one was stated to be
too much work by Participants 4 and 9. Participant 3 discussed that it might
be good to add an explanation on how to read these labels and markers to the
requester. Participant 3 also argued that it can become quite unclear when too
many labels and markers are added. Figure 4.17 shows the different propo-
sitions as presented to participants and below are the results concerning

those propositions.

1. Labels was argued by Participant 3 could help to clear up information
without giving extra text, but should be visualised better than was pre-
sented, which Participant 8 also mentioned. When labels are added,
it should truly be of added value to the visualisation as stated by Partici-

pants 3 and 4. visualisation.

2. Markers was stated by Participant 3, to only be visible when zoomed
into the matter. The extra information should only be an addition and

not shown primarily in the timeline.

# PRINCIPLE DESCRIPTION

10 Labels and Markers  This principle allows the WOO handler to add labels or markers within the timeline to
clarify the sequence of events for the requester.

Labels Markers

Parents , i
U [ e can

Timejump
2

Could be
useful

3

Government
took action

Dutch
Governm.|[[7

Figure 4.17: Principle 10, translated and enlarged as shown to the participants.
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Results

Principle 11

The eleventh principle discussed different types of Design Elements. Partici-
pant 4 mentioned that it is important to have a visually attractive timeline to
avoid dismissal of the content. Participant 8 argued that it should be pos-
sible for the handler to change the design of the elements when requested.
However, Participants 3 and 9 stated that too much difference in visualisa-
tions can cause confusion. Participant 9 added that handlers might create their
own colourful versions of the timeline which can confuse requesters. Figure
4.18 shows the different propositions as presented to participants and below

are the results concerning those propositions.

1. Direct Adjustment was stated to take too much time for the handler

by Participants 4 and 9.

2. Menu was also stated to take too much time for the handler by Partic-

ipants 4 and 9.

3. Themes could be useful but standards for the visualisation of the time-
line were found to be the best by Participants 3, 4, 8, and 9. Participant
2 discussed that it would be useful for the requester if, the timelines
across ministries have similar aesthetics. That allows the requesters to
easily recognise the colours that represent, for instance, the govern-
ment. Participant 9 mentioned that it would be useful to be imple-
mented, but weighs the necessity to the fact that departments at the

ministries all work differently.

# PRINCIPLE DESCRIPTION
. This principle allows the layout of the timeline to be changed afterward. Certain events
11 Design Elements can be assigned different colors, or other aspects can be adjusted to make it more
appealing.
Direct Adjustment Menu Themes
NL Edit Object NL Menu NL Themes
Government Background — Government 2:;;23; — Government Title
— e e color: B
Ombudsman receives| Bordercolor: [ Ombudsman receives Title color L (Ombudsman receives| C]
mu\ﬂtzlsv Leopg:vsef&men i multiple Lep'o‘nsfv;m | ACTIVITEIT multiple reports from | )
L‘?Z’ﬂea A Angle: e ey Background color [_] e Tive__
= - Text color: . Border color [ - . L
A lor:
ctor eolor . Angle Regort o Title
Text color | o oy [
Actor color | ]

Figure 4.18: Principle 11, translated and enlarged as shown to the participants.
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4.3 Timeline Visualisation Software

Principle 12

The twelfth and last principle discussed the possibilities for Manual Editing.
Participants 3 and 4 mentioned that allowing the handlers to edit the content
of the timeline, decreases the value of automation and neutrality of the system.
Participant 4 added that if this software would be a replacement for the han-
dler itself, the possibility of editing should be available. The participant adds
that this software’s strength is to be used as an addition to the current process
and not as a replacement. Participant 3 added that if handlers are allowed to
edit manually, the edit history should be available. Participant 9 added that
it would be useful to change small mistakes such as weird text and Participant
three mentioned that it would be useful for optimisation. However, Partici-
pant 4 stated that it is okay that the timelines contain small mistakes. Figure
4.19 shows the different propositions as presented to participants and below

are the results concerning those propositions.

1. Direct Adjustment was argued to take too much time by Participant 3.

2. Text Only would be useful to change small mistakes. These mistakes
were recognised to be possible because of spelling mistakes in titles or

documents.

3. Dragging was stated to be not that useful by Participants 3, 4, and
9. Participant 9 also argued that the software should make sure that

objects are placed correctly.

# PRINCIPLE DESCRIPTION

12 Manual Editing This allows the WOO handler to adjust events afterward, meaning they can add or
remove events from the timeline.

Direct Adjustment Text Only Dragging

NL i NL NL
Ability to enlarge ]
Government S obiests | Government Government
l N
3 udsman receives
| ultiple
arents w en
labele
o
i P

.— — —
l Type heré
) — —

Figure 4.19: Principle 12, translated and enlarged as shown to the participants.
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4.3 Timeline Visualisation Software

4.3.4 Ranking of Principles

An extra set of data was gathered during the interviews to get an insight
into what ranking the participants gave to the principles. Unfortunately,
one participant refused to rank some of the principles and was removed
from the dataset for ranking analysis. That resulted in a dataset of 5 partic-
ipants for the principles 1-3 & 7-9 and 4 people for the principles 4-6 & 10-
12. Additionally, 2 participants from the Advisory Organisations have been
presented with the same set of principles. Therefore, no data was gathered
from that group for the principles 1-3 & 7-8. Table 4.1 shows a table with the
names of the proposed possibilities as presented to the participants. This ta-
ble was also shown in Chapter 3, but for convenience purposes, it has been
chosen to show it again. A visualisation of the different options of each
principle can be found in Appendix C. Table 4.2 shows the results from the
ranking divided into three participant categories and as a total. Within the
table, four groups are mentioned. The Advisory Organisation, Handlers,
Requesters and a total group.

Table 4.1: Table of design principles with the names of the proposed possibili-
ties.

Principle Option 1 Option 2 Option 3

1. Topic Selection Suggested Choices | Free Input | Important Concepts
2. Duration Fill in Date Pre-set Slider Interval Slider
3. Actors, Place, Events Filters Selecting As a Basis

4. Orientation Choice Switch Checkbox

5. Level of Detail Slider Zoom Pull-down Button
6. Filtering Documents Subjects Entities/ Actors
7. Time Units Dropdown Button Detail Slider

8. Interactivity Preview Explanation Opening Folders
9. Integration of Multimedia Audio Video Images

10. Labels and Markers Labels Markers -

11. Design Elements Direct Adjustment Menu Themes

12. Manual Editing Direct Adjustment | Text Only Dragging
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Results

Table 4.2: Average rankings for three participant groups concerning 12 princi-
ples

Principle | Advisory Org. Handler Requester Total

Al A2 A3  B1 B2 B3 | C1 C2 C3 | D1 D2 D3
1 - - - | 133 233 233|200 250 150 |1.60 240 2.00
2 - - - |[167 133 3.00|200 1.00 3.00|1.80 1.20 3.00
3 - - - [ 133 267 200|100 3.00 200|120 280 2.00
4 3.00 2.00 1.00|3.00 1.00 2.00|200 100 3.00|275 150 1.75
5 2.00 250 150|200 3.00 1.00|3.00 2.00 1.00|225 250 1.25
6 2.00 2.00 2.00 200 1.00 3.00|1.00 3.00 2.00|175 2.00 225
7 - - - [1.00 200 3.00|200 1.00 3.00|1.40 1.60 3.00
8 - - - 1200 167 233|150 3.00 150|180 2.20 2.00
9 - - - | 1.67 200 233|200 200 200|180 2.00 220
10 150 150 - |200 100 - |200 100 - |175 125 -
11 3.00 2.00 1.00 | 3.00 2.00 1.00 |2.00 3.00 1.00 |2.75 2.25 1.00
12 250 1.50 2.00 200 1.00 3.00|1.00 2.00 2.00|200 150 250

Looking at the table, it can be seen that some principles have a clear
distinction of preference. These rankings either have a clear distinction be-
tween the group rankings or total rankings. Figure 4.21 shows the difference
in the highest and lowest ranking. The difference between the highest and
lowest total ranking of principles 2, 3, 7, and 11 is higher than 1.5. Knowing
that the highest ranking can be 1 (most preferred), and the lowest ranking
can be 3 (least preferred), there is a maximum difference of 2. Other princi-
ples where the total ranking difference is equal to or lower than 0.5 are 6, 8
and 9. This shows that these principle possibilities rankings are more dis-
tributed and therefore decrease the significance of the total rankings. This
difference can be caused by heavy differences between groups or partici-
pants. For principles 6 and 8, there seems to be a large difference between
the groups whereas principle 9 shows a clear difference between the partic-
ipants within groups. The difference between the participants can be seen
since the handler and requester groups of principle 9 have a maximum dif-

ference of 0.66.
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Figure 4.21: Difference in highest and lowest rankings

Using those averages a new rank table is created with the information

on which proposed possibility is most preferred, ranked as 1, and least pre-

ferred, ranked as 3. If two possibilities score similarly, they will share the

highest ranking. For instance, if you have the averages 2.5, 1.5 & 1.5, the

rankings would be 1, 2, and 2 respectively. Table 4.3 shows the new table

with the adjusted rankings.

Table 4.3: New rankings for three participant groups concerning 12 principles

Principle | Advisory Org. | Handler Requester Total
Al A2 A3 |B1 B2 B3 |Cl1 C2 C3|D1 D2 D3

1 - - - 1 2 212 3 1 1 3 2
2 - - - 2 1 32 1 3|2 1 3
3 - - - 1 3 2|1 3 2|1 3 2
4 3 2 1 3 1 22 1 3|3 1 2
5 2 3 1 2 3 13 2 1,2 3 1
6 1 1 1 2 1 3|1 3 2|1 2 3
7 - - - 1 2 3,2 1 3 1 2 3
8 - - - 2 1 31 3 1|1 3 2
9 - - - 12 3|1 1 1}1 2 3
10 1 1 2 1 -2 1 -]2 1 -
11 3 2 1 3 2 12 3 1,3 2 1
12 3 1 2 2 1 3|1 2 2,2 1 3
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4.3.5 Summary Timeline Visualisation Software

This section first discussed the general views on automatic timeline visual-

isation software. This resulted in a list of results as is discussed. Though

here a general list of results is given to recap the results.

Effectiveness. Helps create an overview, specify and provide conver-
sation topic

Transparency. Provides transparency as it gives more information on
the documents through an arguably neutral medium.

Other uses. Can be useful after publication as an overview or for other
requesters. Furthermore, users outside Woo can also benefit from the
software.

Conditions. Several conditions have to be met to ensure successful
implementation such as simplicity of software, clarity in document
type, and a disclaimer that software can contain inaccuracies.

Process Software must support and not replace the Woo Handlers

Afterwards, specific design principles were discussed for this timeline

visualisation software. Below is a generalisation of the results discussed

concerning the design principles.

Balance. A balance has to be found between practicality and aesthet-
ics.

Features. Features must be carefully considered to not overwhelm
users with functions.

Transparency. If changes are made after the generation of the timeline,
discuss them with the requester.

Limit Effort. Limit the effort that needs to be put into the software for
the Woo Handler. Manually changing specific objects costs too much
time.

Standardising. To ensure clarity, the software can implement stan-
dards in design.

An elaborate discussion of these results can be found in Chapter 5.
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5. Discussion

Timelines have proven to be an effective tool for providing comprehen-
sive overviews of events. By proposing two methods for request specifi-
cation and document selection, this analysis tried to see whether automat-
ically generated timelines can help when requesting government informa-
tion through the Open Government Act (Woo). These methods were tested
through ten interviews with participants representing various stakeholder
groups. The data gathered was analysed using the qualitative research
method of grounded theory. These results were mentioned in Chapter 4
and will be further discussed in Section 5.1. Subsequently Section 5.2 will
give an example of how these findings can be used to implement within a
software for both concept extraction and timeline generation. Afterwards,
the Limitations and Future Work will be discussed in Sections 5.3 and 5.4 re-
spectively. Thereafter, Section 5.5 provides a conclusion where the research

questions will be answered.
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5.1 Study Findings

During the analysis of the interview transcripts, multiple findings have been

stated in Chapter 4. In this section, these results will be further discussed.

5.1.1 Preliminary Study

Process Mapping

During the first part of the preliminary study, the Woo-Request process is
mapped. During this process, all the stakeholders that are directly involved
have been extracted. Furthermore, the process is mapped into different
parts finding multiple time-extensive points. Some of these time-extensive

points have been verified by the participants in this research.

Signature Line: One time-extensive point mentioned was the signature line

or 'parafeerlijn’. This concerns repeatedly having to ask the management
for approval. Participant 2 stated that a timeline helps to speed things up
since it gives the management an overview of the situation. This reduces the
time of reading through all the reports. Section 2.1.3 also discusses the use
of a timeline in the business world for analysis and overview. This helps to
pinpoint why certain actions are taken and therefore helps to explain why

requesters requested specific documents.

Topic and Document Specification: It was discussed that the proposed meth-

ods for request specification and document selection could help to reduce
and specify what documents are requested. Therefore it can reduce the doc-
uments that need redaction in the process. Chapter 2 also describes this as
timelines are used in various fields of application to pinpoint specific events,

and turning points or to emphasise specific parts in the timeline.

Other Process Parts: Furthermore, multiple participants mentioned that the

request specification and timelines could be added to the publication of the
Woo to give context to the request and to justify why certain decisions were
made. It was also mentioned that timelines could even be used after pub-
lication to show what documents were found. When some of these docu-
ments were not requested in the published requests, others could request

them instead of going through the process themselves.
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Grounded Theory

Another part of the preliminary study is the structured way of request spec-
ification using the Straussian Grounded Theory. During the mapping of the
process, it was found that another possible time-extensive part of the pro-
cess is the request specification. Some requests are rejected because it was
too abstract or unclear. Furthermore, if accepted, there sometimes is a long
process to exactly specify what the requester needs. During the interviews,
Participants 3 and 9 added that this can be caused because the requester,
and often the handler, do not know what information is available. There-
fore, the handler and requester need to establish a common ground on what

is available and what is needed.

To establish this common ground, this research aimed to find out whether
the structured method of the Straussian Grounded Theory could improve
the process. Therefore, extra research into the Straussian Grounded Theory
was performed and an adjusted version of the methodology was created.

This version contained 2 extra steps as can be seen in Figure 3.2.
1. Relevance Coding
2. Chronological Coding

Relevance Coding is the step of selecting which categories are useful, and

Chronological Coding is the step of putting the mentioned categories in chrono-
logical order. The interviews showed that participants liked these added
steps and helped with the specification process. Transparency was men-
tioned as an important characteristic of the system during this process. There-
fore, it was necessary that Relevance Coding was performed with both the

handler and requester.

Chronological Coding could also help to show transparency into when cer-

tain topics were discussed at the governmental organisation. However, par-
ticipants mentioned that it would be more beneficial for abstract or large re-
quests and in some cases also for journalists. Therefore, when correctly im-
plemented, these extra coding steps can be beneficial to the process within

certain types of requests.
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5.1.2 Current Woo Process

Chapter 4 revealed multiple findings concerning the current Woo process.

In this section, these findings will be discussed.

Information Management

One of the biggest problems within the process is information management.
These results also correspond to the problems found in the Ondraagelijk
Traag and Matglas reports as mentioned in the literature study. These re-
sults showed more specifically what the problems were within information

management.

Locating Information: The difficulty in locating information was mentioned

to be the biggest problem. One of the reasons for that is that, in some cases,
officials are asked personally whether they have information on that topic.
That means that the request handler is dependent on the official to deliver
documents. This, of course, causes a huge time delay. Furthermore, looking
for documents, scanning the documents and seeing if it is relevant is an-
other problem which might be resolved by a detailed search software that is
implemented over all government organisations. Although this study did
not research solutions for these problems, these problems must be resolved
to optimise the whole Woo process. It therefore also benefits the proposed

methods discussed in this study

Concerns and Experiences
Other problems that were found during the interviews are some concerns

and experiences of the requester and handlers.

Trust in Government: From the requesters’ side, there is some distrust against

the handler. Their distrust shows in the question if all documents are found
and the feeling that the handler wants to limit the amount of information as
much as possible. The requesters therefore can try to request as large and
abstract as possible to make sure no information is withheld from them.
However, requesting more information will also result in a longer redaction
process. It was also mentioned that transparency is therefore important to

increase trust and show that no information is withheld.
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Handler Mindset: On the handlers” side, there is a rigidity in publishing
information, and responsibility is transferred to others. Therefore it was
mentioned that there needs to be a change of mindset on the handlers’ side.

Finding what causes this rigidity is also important to change the mindset.

Process Problems

Ensure Smooth Process: Because of these concerns and experiences, experi-

ence showed that there are some requirements for a smooth process. First
of all is important to involve the requester in choices, resulting in a trans-
parent process. This not only demonstrates the willingness from the han-
dlers’ side but also allows the requester to take some responsibility for the
request. Furthermore, it was mentioned that, for a transparent workflow to
be created, timelines were already made to demonstrate what information
was known at what times within an organisation. It gives more context to
the requester, which was stated to be helpful. Though these timelines were
mostly abstract and time-consuming to create. This was also confirmed in
the literature research as it is stated in Table 2.1 of Section 2.1.4. That shows
the willingness to use a timeline and the usefulness of using it within the

process.

Document Delivery: One of the problems concerning document delivery is

the delivery of too many documents. This results in a long redaction process
and the requester having too many documents to organise. Therefore, it is
important to minimise the irrelevant documents. It was also discussed that
documents have been merged into one file. This forces the requester to split
the documents into separate ones before reviewing them. The reasons for

the documents being merged are still unclear but should be avoided.
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Staff Workload: Furthermore, the workload of the staff has been discussed

to be a substantial problem. The problem is caused by the information man-
agement but also the size or complexity of the request. This results in organ-
isations hiring externally to deal with the workload. However, the deadlines
of the request are still exceeded. The methods discussed in this research
therefore can reduce the workload as it increase the efficiency of the pro-
cess and helps the handler to get an overview of the situation. This, in turn,

helps to map large and complex requests.

So to conclude, there are multiple problems within the current Woo process.
Some can be partially solved with the proposed methods, as will be dis-
cussed in the following subsections. However, this study will not solve all
the problems as the biggest, information management, is a hard problem to

solve.
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5.1.3 Concept Extraction

Looking more specifically at the proposed concept extraction method us-
ing the Straussian Grounded Theory, multiple findings have been gathered.

Overall, the proposed method was positively received and mentioned to be
helpful.

Specific Features and Aspects

Document Types: First of all, selecting document types for a specific topic,

was stated to be important. The interviews revealed that journalists are of-
ten searching for documents through the use of document types. The docu-
ment types, like policy documents and monthly meetings, often contain the
same type of information. Therefore specifying what document types are
requested of the topics, can help to gather the right information and help

set up a search query.

WordWeb: Another feature of the proposed methods was the word web.
This is one of the visualisations that is more commonly used to demonstrate
important concepts in the Grounded Theory. However, this was mostly
found to be chaotic and unstructured for this process. However, it was men-
tioned that it is useful to quickly see the largest and most important topics.
Nevertheless, simplicity was stated multiple times to be important since too
many visualisations and features can be confusing. Consequently, it might

be better to exclude this visualisation.

Metrics: A finding, concerning the concept list, was that the metrics helped
decide what topics were relevant. The proposed metrics showed two things,
the match that the topic has with the Woo request and how often it was
mentioned in the initial set of documents. However, some participants in-
terpreted the number of times mentioned as the number of documents in
which it was mentioned. Therefore, these two types of numbers are useful

to be included.
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Moreover, it was mentioned that these metrics might also be confusing to
people who are not submitting a Woo request that often and therefore, the
feature should be able to be disabled. While these metrics may aid in mak-
ing informed decisions, they also have the potential to create confusion.

Therefore, the option to remove these metrics, could be beneficial.

Tick On or Off: Another feature that was different within the proposed meth-

ods, is the feature to select or cross off specific concepts. Although partic-
ipants mentioned that a switch between these options would be useful, it
might be better to select which is requested. This results in requesters know-
ingly choosing what topics they are interested in instead of irrelevant topics
being overseen. A similar process is described in Section 2.1.1 as every doc-
ument is carefully considered and checked to see whether it aligns with the
drawn-up research question. This ensures that all the relevant information

is retrieved, which is ultimately also the goal of this method.

Agreement Printout: Another feature that was not mentioned in the pro-

posal, but was considered important is the ability to easily print out the

agreed topics. This can help to reach an agreement on what the search query
will be.

Method Benefits and Conditions
Structured Specification: Overall, the software helps specify and the results

can serve as discussion topics. If certain topics are found that are surprising,
it can be investigated why that is and result in a conversation. Furthermore,
when going through all the steps of the method, can guide the requester
and handler to a common ground. Participants found the list of concepts a

useful and structured way of going through the topics.

Request Types: These request types are abstract, large-scale requests and

some requests made by journalists. Journalists can find it helpful to get
an overview of the process flow. However, they could figure this out them-
selves and therefore not require this step. Therefore, an initial conversation
with the handler can point out whether this method would be required or if

it falls into a category which does not require concept extraction.
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Process Requirements: Concept selection must be entirely done with the re-

quester since this is the most transparent way of selecting topics. The han-
dler must know how to use the software properly so an explanation or in-
tuitive interface is required. The requester must also be willing to use the
software and should explain why and how that method works. If either the
requester does not want to use the method or the handler does not know

how to use it, concept extraction should be reconsidered.

Loading time should not be too long, since that can cause irritation which
reduces the adoption rate and decreases the efficiency. Since the initial docu-
ment set is not complete with all the documents, there must be a disclaimer
that some concepts might be missing. Furthermore, as already discussed,
an initial conversation before performing concept extraction should be per-
formed to introduce each other, clarify the request, and see whether concept

extraction is necessary.
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5.1.4 Timeline Software - General

The next step after specifying a request is the selection of the documents.
For this step, a proposed method was used to select documents by linking
the documents to events and putting them in chronological order. The re-
sults showed that this way of creating a timeline can be helpful within the
Woo process and different design principles of such a software have been

investigated. this section will discuss the results gathered.

Process Benefits and Conditions

Benefits of Method First of all, this study gathered multiple views on an

automatic timeline-generating software. The study revealed that linking
the documents to events in a timeline created an overview of the situation.
It helps to create a perspective on the process flow of document creation.
This process flow can be used as a neutral conversation topic and could
help to specify the document request. This means that the results show,
that an automatic timeline software can (partially) solve multiple challenges
and limitations of manually drawing up timelines as discussed in Section
2.1.4. These challenges are the subjectivity of the researchers, understanding
relations between elements, the thorough analysis that is required and the

time-consuming nature of drawing up manually.

Request Type: Lastly, during the study, participants were asked whether

they thought using the timelines would work best in some cases or wouldn’t
work in others. This resulted in a mixed set of results. Large requests, for
instance, can be specified using the timeline since it groups the documents
into events. However, it can also lead to too many events causing an exten-

sive and chaotic timeline.

Features

Document Type: As mentioned in subsection 5.1.3, the document type is

especially important for journalists since they know what information the
document types contain. When using the software, it needs to be checked
whether document titles contain sensitive information that might need redac-
tion. Furthermore, it is crucial to maintain the simplicity of the software to

ensure ease of use and prevent it from being discarded.
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Parallel Timelines: Another finding within this study is that multiple time-

lines to compare different perspectives were expected to be chaotic and in-
convenient. Therefore one timeline containing all the information and la-
beled for different perspectives was mentioned to be better by one partici-

pant.

Transparency

Neutrality: The software can also help with discovering hidden or forgotten
information. This means that documents which are not frequently accessed
or viewed may end up being included in the automatically generated time-
line. This in return helps with creating transparency, since these documents
would maybe be less likely to be chosen by the requester through a list.
Given that the timeline is generated by a computer, it has the potential to
minimise the bias that might be present if a person were to create the time-

line. Again referring to the subjectivity of researchers in 2.1.4.

Reliability However, there needs to be a disclaimer that this is a tool to help
the process and mistakes might be made by the computer. These timelines
can also be published with other documents for other people to see. The
software itself could also be used after publication to allow others to see
what documents were found. This allows them to choose other documents
from that list instead of going through a whole Woo request process them-

selves.
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5.1.5 Timeline Software - Design Principles

The results furthermore showed different findings concerning the specific
design principles that were presented. These results will be further dis-

cussed in this section.

Balance Simplicity and Aesthetics

One of the findings during the study is that small actions should be easy to
perform. Changing orientation, for instance, uses a switch or button for a
simple, one-click action that displays all options. This can also be seen in the
rankings since the average ranking shows that the switch is most preferred
and the checkbox is second. However, when there are two easy actions, the
most visually pleasing is preferred as the rankings of duration show. Pre-set
slider can be considered as easy to use as the Fill in Date since it costs two
clicks to select. However, the Pre-set Slider has been mentioned to be more

visually pleasing.

Combinations in Principles

Level of Detail: Another finding of the study is the fact that multiple pos-

sibilities of the principles were preferred to be combined. Within the level
of detail, for instance, a combination of the Zoom and Pull-Down Button was
preferred by a participant. Zooming assures you focus on the correct part
of the timeline, while pull-down buttons allow you to select your desired
specifications. However, the rankings show that the Pull-Down Button is
most preferred and the Zoom is least preferred. Other participants were not

questioned on this combination and therefore remains to be investigated.

Filtering: All participants who were confronted with this principle men-
tioned that a combination is preferable. Examining the rankings of the var-
ious groups, it is evident that each group has ranked the filters differently.
This variation might be explained by the fact that filter types can depend
on the specific request. Another principle that was mentioned to depend on
the request is the Interactivity principle. These rankings also differ greatly
among the groups, and when looking at the total column. This shows that

multiple options are preferred.
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Uncommon Features

During the interviews, one principle, Integration of Multimedia, was noted as
uncommon but potentially interesting. It was suggested that media should
be more common in publications since the current society is a digital world.
However, it was also deemed less important than other principles and could
increase the software’s complexity if implemented. The participant rec-
ommended keeping it simple. The rankings for this principle also varied
greatly, with a difference of 0.4 between the highest and lowest average to-
tal ratings. This again suggests that the type of media needed might depend

on the specific request.

Manual Actions
Principles 10, 11 and 12 concerned manually changing the design or text of
the generated timeline. These three principles all share the common feed-

back that they were mentioned to be too time-consuming,.

Neutrality: The labels and markers were stated to be a lot of work to adjust
all the labels manually or add extra information through the use of mark-
ers. The markers were mentioned to be useful when extra context needs
to be given. However, one could ask if this should be implemented in the
timeline or maybe as an extra notification outside it. Adding it inside can
maybe harm the neutrality and therefore transparency of the software. Ad-
justing the timeline through design or text could also cause this and there-

fore, should be dealt with, with caution.

Standardisation: The design elements were stated to be too much work

when adjusting every event, document or group manually. Themes were
mentioned to be easier to implement, as they can be applied with a few
clicks. However, the use of different themes over timelines might lead to
confusion. Therefore it was suggested to have a standardised visual lay-
out where specific groups have a standardised colour. This can standardise
the design of timelines for different governmental organisations. In turn, re-
questers who submit Woo requests over multiple organisations benefit from
this as they understand how to read the timelines better. Furthermore, this

benefits neutrality as it removes the option for personal adjustments.
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Time-Consuming: The last principle was Manual Editing which covers the

changing of the content within the timeline. The usefulness of themes was
questioned because timelines should function as a tool rather than a guide-
line. For the sake of transparency, it was suggested that timelines should re-
main neutral. An editing history should accompany any changes made. Ad-
ditionally, if the contents contain numerous mistakes, it should be consid-
ered whether the software requires modifications. These mistakes can occur
in different fields but mistakes in timeline structure can be avoided through
the quality assessments in Section 2.2.4. Most importantly of all, these man-
ual adjustments are time-consuming. Having the option to change things
can also lead to extra change. One of the benefits of creating a timeline au-
tomatically is the fact that it solves the problem of taking too much time to

create as discussed in Section 2.1.4.

It is therefore probably best to not allow the handlers to make any adjust-

ments, standardise the layouts and preserve the neutrality of the timeline.
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5.2 Recommendation

This chapter covers the recommendations for implementing this system.
This study discovered specific and structured methodologies that can im-
prove the efficiency of the current Woo process. Therefore, the findings of
this study are combined to create two layouts. The first layout that is created
will cover the findings of the concept extraction part of the study. Figure
5.1 shows the created layout for the concept extraction. The second layout
will cover the findings on the timeline visualisation software and the design
principles. This layout can be seen in Figure 5.2. After each section, a use

case is presented to show a possible usage of the software.

5.2.1 Concept Extraction

Figure 5.1 illustrates the proposed layout incorporating the findings of this
study concerning concept extraction. First of all, the left side of the interface

shows the menu.

Menu

The first tab on the menu is the Upload Documents tab where the initial set
of documents can be uploaded. After that the concepts are automatically
extracted from the set of documents and relevant concepts can be selected
in the Select Concepts tab. Furthermore, does the menu contain two other
tabs Print Concepts and Check Woo Request. The print concepts is a tab where
the selected concepts can be printed to hand the requester the list with all
the concepts that have been agreed to search for. The Check Woo Request

allows the user to take another look at the Woo Request as it was submitted.

Possibility of Summarisation

Another possibility is a summarisation of the request by the computer. This
shows the user how the computer processes the request to associate a match
percentage with the concepts. This can easily be implemented as the auto-
matic timeline creator from the Epoch from Delft University can already
summarise documents. This summary, in combination with keyword ex-
traction, is used for the timeline creation and can therefore also be used to

summarise the Woo request. For further information see this link.
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Transparency

As was suggested by a participant, a disclaimer is given in the bottom left
corner that states this is a tool, and there is a possibility that some con-
cepts are not found. Furthermore, you can see two places where the se-
lected concepts can be printed out. This ensures that the agreed concepts
are saved and accountability on what concepts are required and searched

for, is recorded.

Visualisation

The right side shows two visualisations of the concepts that are found. The
initial visualisation contains a list of concepts. For each concept, it displays
the match percentage, the frequency of mentions across all documents, and
the number of distinct documents in which the concept is mentioned. Ev-
ery concept also contains an information button that can give further infor-
mation about the concept itself. Given that document types are frequently
utilised by journalists, this distinction is already incorporated within the
various types of concepts to further specify the request. The user can access

these document types by clicking the expand arrow.

Metrics

Furthermore, the user can sort the concepts based on one of the metrics, and
the concept number displayed on the left will update accordingly when the
sorting method is changed. When the search function is used to look for
concepts, the number can indicate the relevance since it shows the rank of
the concept based on the selected sorting method. On the bottom, a struc-
ture can be seen of the found concepts to illustrate the links between con-
cepts. Another feature that the handler can use is to remove the metrics
from the concept list. It was mentioned that the metrics can cause unclarity
and therefore, there is a possibility to hide the metrics. Lastly, the loading

time is mentioned at the bottom to indicate the speed of the software.
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Use Case - Topic Selection of Child Benefits Scandal

A handler would receive a request for documents regarding organisations
and teams responsible within the Child Benefits Scandal. 1. First of all,
the handler plans an initial conversation with the requester to discuss the
Woo request and change the unclarities in the request itself. 2. After the
initial conversation, the handler collects a set of documents regarding var-
ious organisational processes during the scandal. 3. After collecting these
documents they load them into this software together with the Woo request
itself. 4. This outputs a list of topics discussed in these documents, the met-
rics of these topics and a hierarchy of these topics. 5. The handler invites
the requester for a meeting where they can discuss and select relevant topics
and their document types. 6. The requester selects all the topics relevant to
them with or without the help of the metrics. After discussing it with the
handler, 7. the concepts are saved and printed out. This printout will be

given to the requester as proof of the agreement on topics.

107



'S 231y

‘uondenxy 3dedouo)) 10§ ([N) 9oeIauT 195 jo aydurexy

801

CONCEPT EXTRACTION

Menu

B Upload Documents
<J Select Concepts
@ Print Concepts
P

Check Woo Request

Note: this proces uses a
pre-selection of the
documents that will be
gathered. Therefore, there
is a chance, not all
concepts are found.

Select Concepts

Q Search concepts... V Sort on [ Remove Metrics
Mentioned Mentioned Select
Concept Name Match Total Document Document
NUM-T  Childcare Benefits Scandal v 98% 1543 3 @)
NUM-2  Fraud Signaling Provision (FSV) v 95% 4105 38 @
NUM-3  Tax Authority v 93% 3052 10 @
NUM-4  Policy Document v 89% 3153 24 @
NUM-5  Ministry of Finance ~ 81% 1486 43 @
Policy Document i Statutes FiMemos Circulars  MAdministrative Orders Standard Operations Procedures (SOP)
Child Benefits
Scapdal
v v
. [ Dutch Government & PWC
®Childcare Lawa |
v Mi I¢ f v
nistry o .
llegal ®Ombudsman [ " yor . [Jsandra Palmeny [Piete
. [JParents nance
Benefits v
Tax Authority &
Fraud S‘!r li M
raud Signaling .
2004 Provision (FSV) Ocarn
|
I

@ Print Concepts

[E) save Concepts

a

UOTISSNOST,



5.2 Recommendation

5.2.2 Timeline Visualisation

Figure 5.2 illustrates a proposed layout incorporating the findings of the
timeline visualisation part of the study. This illustration is purely to demon-
strate the different possibilities that the software should have. Less attention

was given to the content that was given within the timeline itself.

Menu
The left side of this visualisation shows different design principles imple-
mented. These design principles concerned principles that can be consid-

ered a setting of the timeline.

Topic Selection: The first one is Topic Selection where can be chosen what

specific things, the timeline should focus on. The selected topics can be seen
with a green stroke around them. This principle shows the implementation

of the suggested choices as was examined to be the best implementation.

Duration: The next item shows the implementation of the pre-set slider.
This proposition was ranked the highest because of its simplicity and visual
pleasantness. You can therefore select the beginning and end date of the
timeline that is shown. Furthermore, it shows the duration between the

beginning and end date as was suggested by a participant.

Orientation: To change the orientation, the highest total average rank-
ing was the switch and therefore it is implemented here. It is a quick way
to change the orientation and, as suggested by a participant, the selected

orientation has a darker colour than the other option.

Time Units: can be simply selected using a dropdown menu since that
was ranked the highest. Although a button might be a bit simpler, it be-
comes less visually aesthetic. This is caused by the fact that there are multi-

ple options to choose from.

Markers: can be added through the button there which pops up a marker
that can be dragged on the timeline. To avoid overlap, this marker cannot
be dragged over events or text on the timeline. Section 5.1 discussed the
separation of markers from the visualisation. However, since this option

was not researched, it was implemented within the visualisation.
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Actors and Events

The third principle: Actors, Places, and Events, was implemented using dif-
ferent tabs. Even though the Filters proposition was ranked the highest,
it was mentioned that actors could be displayed differently to emphasise
the differences. However, it was important to still show all the information.
Therefore another visualisation seems to be a better solution. What the visu-
alisation then looks like should be further investigated. Furthermore, there
will still be an option to filter specific actors on the right side of the interface.

Places were removed since this was not found relevant.

Visualisation

The visualisation itself shows different colours for the government (dis-
played red) and civilians (displayed purple). Furthermore, the timeline
shows an audio recording of a meeting. The button on the top right of
the audio recording also allows the user to look at the transcription. The
timeline level of detail is determined using the expand buttons and the pos-
sibility of zooming. All events on the timeline begin to expand, as this was

noted to enhance oversight.

Filtering

Furthermore, a search button was implemented to search specifically for
documents within the timeline. Although this was not researched, it was
mentioned multiple times to be helpful. Furthermore, all filter propositions

are implemented since that was preferred.

Interactivity
The three propositions for interactivity are also implemented. Although
only the preview of documents is shown, the user can also open folders to

see the documents and get extra information on specific definitions.

Editing Design and Text

It was chosen to prohibit the user from editing the design and text of the
timeline to preserve neutrality and avoid time-consuming editing. Instead,
standards for the design are implemented and small errors within the time-

line should be condoned.
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Transparency

Lastly, three buttons are added to save the timeline, a list of documents, and
to send the documents to the redaction department. The "Save Timeline” ex-
ports the timeline as multiple images and creates a link that can be shared
to see the timeline with the documents selected. The "Save Documents” but-
ton will give a list of the documents and document titles that are selected.
The "Send to Redaction” button will automatically send the documents to the
redaction department. From there the documents can be finalised for publi-

cation.

Use Case - Document Selection of Child Benefits Scandal

This use case continues after a topic selection procedure has been completed.

After the handler has gathered all the documents that are relevant for the
requester, 1. they are loaded into the timeline software. After loading it into
the software, a timeline is generated and displayed in the software. 2. After
the timeline is loaded in, the handler can add markers in the software to en-
sure clarity for the requester. 3. Thereafter, the requester is invited to select
documents. They can do that by changing all the variables in the software
to select relevant documents. 4. They can search, filter or change the visu-
alisation to improve visibility. 5. If the requester feels that some documents
are missing, this will be discussed with the handler. The handler then asks
the requester to select the documents they require and another meeting will
be planned for additional documents. 6. After a selection of documents has
been made, the timeline is saved and documents will be sent off for redac-
tion. 7. A printout of a list with document titles and a link to the timeline
with selected documents, will be given to the requester as an agreement. 8.
After the redaction process, the requester will be notified of the publication

and a link will be shared with them to download the files.
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5.3 Limitations

5.3 Limitations
While this research aims to test methods for improving the Woo process, it

is important to acknowledge the limitations that this research has.

Literature Study

Multiple factors have influenced not only the methodology used for this re-
search but also the literature study that has been executed beforehand. This
research was conducted as a thesis under the supervision of Max Muller at
the National Archives. Although the goal was to perform a comprehensive
and thorough literature review, it is important to acknowledge a potential
bias. Mr. Muller was already engaged in the development of automatic
timeline generation software, which helped in guiding this research but may

have influenced the direction and focus of the literature research.

Research Method

Participants: The participant amount can also influence the outcome of the
research. Although the participants represented various stakeholder groups
involved in the Woo process, the sample size of ten participants might not

be enough to draw accurate conclusions.

Group Division: Furthermore, the stakeholder groups were not equally rep-

resented during the part of the study questioning the design principles.
Since all the participants only represented half of the design principles, the
sample size covering the principles is limited. This division was made since
the duration of an interview would have increased extensively which could

have resulted in a smaller sample size.

Execution: Furthermore, the difference between online and physical meth-
ods could lead to different outcomes compared to conducting all of them
physically. The same applies to the instance where two participants were
interviewed simultaneously. These limitations need to be acknowledged

because of their ability to influence the results.
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Materials

Scenario: During the interviews, a scenario was given to the participants
concerning a Woo. Even though this scenario was checked by multiple peo-
ple who have had experience with Woo, one participant mentioned that it
was an information request and not necessarily a Woo request. The scenario
given requested information about a process instead of documents about a
process. Therefore, this situation may have caused some confusion among
the initial participants. Nonetheless, each scenario was also explained ver-
bally, and after inquiring whether there were any questions and if they un-

derstood the scenario, all participants confirmed with a "yes’.

Terminology: Another potential limitation of the research is that while dis-
cussing the concept extraction method, the term "concepts" might have con-
fused the participants. In the Woo process, the term is also used to refer to
concept documents, which are earlier versions of the published documents.
There has been ongoing speculation about whether these concept docu-
ments should also be published. However, when explaining the idea behind
the concept extraction and providing the definition of concepts within this
context, all participants appeared to understand the definition. This defini-

tion was chosen since the Grounded Theory describes codes as concepts.
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5.4 Future Work

This research opens opportunities that can be researched. Therefore these

opportunities are discussed here.

Usability Testing

In future research, the usability of the design principles can be tested. There-
fore, a prototype of the software can be created to check whether the princi-
ples are correctly implemented. These usability tests can validate whether
the design principles are easy to use and not cause irritation because of
unclarities. This test can be performed using, for instance, the System Us-

ability Scale (SUS) to score the usability of individual features.

Implementation Study

Once the usability of implemented features has been tested, a study can be
performed on the implementation of the software. Therefore, the software
can be tested on numerous Woo requests to determine whether the handlers
find it useful and if the requesters appreciate the methodologies used. This
can be tested by an observational study, by gathering data afterwards or
with the help of screen recording analysis. Furthermore, the quality assess-
ment as discussed in Section 2.2.4 can be used to assess the quality. This part

is essential to make sure that the software works properly.

Exploring Different Domains

Another research that can be performed is to map what other applications
the software can be applied to. As mentioned during this study, parliamen-
tary inquiries might benefit from an automated timeline generator. Other
parts within or outside the government can benefit from these timelines. As
was mentioned in Section 2.1.3, timelines are used for numerous amounts
of applications. Therefore, the applications mentioned in this research can

be tested or new applications can be tested.
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5.5 Conclusion

This study aimed to find out how the implementation of timeline genera-
tion software could increase the understanding of document requests and
improve the effectiveness of the Woo request process by providing a more
comprehensive overview of information. To investigate this research ques-
tion, three sub-questions were drawn up which will be discussed individu-

ally.

Subquestion 1

The first step in answering this research question was to find out which
stakeholders were involved in the Woo process. After mapping the stake-
holders, it was looked at how timeline visualisation software could benefit
the process by facilitating the speed and clarity of helping with document

management. This resulted in the following subquestion:

S1: What stakeholders of the WOO request process can benefit from a timeline

visualising software to facilitate the speed and clarity of information management?

To answer this question, a preliminary study was conducted where ini-
tial conversations with stakeholders were held and the process was mapped.
This resulted in a general process diagram of how the process could go. This
process diagram shows the variety of stakeholders namely the requester,
contact person, handling team, management, redactor, legal counsellors,

and third parties.

Although the process mapping identified multiple time-consuming parts, it
was chosen to specifically look at two parts: 1. The specification of the Woo re-
quest and 2. the selection of the relevant documents. The stakeholders involved

in these parts are the Woo Requester and Woo Handler.

These parts showed a lack of a common ground that had to be established.
For the request specification, a structural approach to establish relevant top-
ics had to be undertaken as an initial step. This ensures a specification of
the search query to reduce the number of objects seen within a timeline. To
solve this issue, the Straussian Grounded Theory was adjusted and exam-

ined. After that, the following sub-question was drawn up.
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Subquestion 2

To investigate this subquestion, three different and possible processes were
illustrated. These illustrations were used during interview sessions where
questions were asked about these processes. Initial thoughts on whether
such a process would be beneficial, and how the process should be imple-
mented, were asked. These questions were investigated during the inter-

views to answer the following subquestion:

§2: To what extent can topics be identified to help define the required informa-

tion and perspective(s) within the Woo-request process?

The results of this study showed that the use of this structured method
for finding concepts in datasets was expected to be beneficial as it could
clear up the gap between what information is required and what is avail-
able. Metrics can support the choice of topics by giving extra context and

helping to guide the Woo requester.

Additionally, it was found that the transparency of topics discussed could
help to increase the trust between stakeholders. Furthermore, it is impor-
tant to document the selected topics to facilitate the search for relevant doc-
uments. This should be recorded by creating a printout or using another
method that can demonstrate what has been agreed upon. This agreement
helps to establish accountability as the requester has indicated which doc-
uments are relevant and the handler has agreed which documents will be
looked for.
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Subquestion 3

The last subquestion concerns the requirements for a timeline visualisation
software that is used during the selection of relevant documents. During
the interviews, it was investigated how timelines can support the process
of document selection. Furthermore, specific design principles were inves-
tigated that could benefit the process. To investigate this, the following sub-

question was drawn up.

§3: To what extent do general design features of software apply to timeline

generation software that can be used within the WOO-request process?

The results of this study showed that timelines can be an effective tool to
gain overview of the documents available and help to specify which desired
documents. Design principles were investigated and helpful features and

guidelines were established.

First of all, creating an overview of documents helps the handler, re-
quester as well as management to understand the situation. This overview
supports the reasoning of why certain documents can be relevant to the
requester. Additionally, transparency through overview helps to increase
trust and avoid miscommunications. The decrease in miscommunications
can, in turn, increase accountability as a clearer distinction is made in an

agreement. Finally, this software can be beneficial in other domains.

Looking specifically at the software requirements, the software must be
simple to use, visually pleasing and balance the amount of features. The
use of multimedia, for instance, can be seen as an extra feature but can be
helpful in certain requests. Furthermore is it important to have a disclaimer
that this software can be used as a tool and not as the truth. Mistakes can
easily be made by errors in documents or software and therefore, the human

aspect of the Woo handler is absolutely necessary.

To conclude, this study discovered and investigated multiple methods
that can be implemented to structurally improve the effectiveness and effi-
ciency of the Woo request process once the conditions are met. Therefore,
these solutions can enhance the Woo process, advancing the goal of estab-

lishing a more transparent government.
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6. Epilogue
Dear reader,

As I bring this thesis to a close, I reflect on the journey that has brought me here, both
academically and personally. This master s thesis was written to fulfil the graduation re-
quirements of the Human-Computer Interaction masters programme at Utrecht University.
Hence, my years as a student have now reached their conclusion. Writing this thesis was
not without obstacles in my research process as well as my personal life. However, I have

managed to overcome these obstacles and am proud of the work that I have delivered.

During my years as a student, I discovered a passion for investigating software to en-
hance organisational processes. Helping the people within an organisation to improve their

daily workload motivates me to perform at my absolute best.

In a gap year between my bachelor’s and master’s, I started working for a small prof-
itable organisation. To gain experience in a contrasting organization, one that is large and
non-profit, I sought out an assignment where I could both apply my passion and acquire
valuable work experience. That is how I found this assignment at the Dutch National
Archive. The support, enthusiasm and motivation of my colleagues were an inspiration

throughout the process.

This research would not have been possible without the support of a group of people.
First and foremost, I want to thank Max Muller and my other colleagues at the National
Archive for the daily support that they have provided. Although the team was new when I
joined, there was a welcoming feeling and a pleasant atmosphere. Furthermore, I would like
to thank my supervisor Eelco Herder. Eelco has gladly helped and supported me throughout
the process. His view was often different from mine which resulted in a balanced collabora-
tion that has looked at topics from multiple perspectives. Finally, I would like to thank my

friends, family and girlfriend Dana for their support throughout the process.

Finally, thanks to you, the reader, for reading this thesis and showing your interest in my

research. I hope you have enjoyed reading.

Roy Schoonwater
28th of June 2024
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Deel 2 — Design Principles

De voorgestelde software vergemakkelijkt de visualisatie van interactieve tijdlijnen, ook wel
verhaallijnen genoemd, voor verschillende situaties. Deze tijdlijn/verhaallijn zal opgesteld
worden nadat er een duidelijke common ground is gecreéerd over wat de aanvrager nodig
heeft en welke informatie er beschikbaar is. Dit kan door middel van de methode zoals
besproken in deel 1, of op andere manieren. Het primaire doel van deze software is om een
holistisch overzicht te bieden van specifieke scenario's, waardoor gebruikers gemakkelijk
sleutelcomponenten zoals gebeurtenissen, betrokkene en informatie-artefacten binnen deze
scenario's kunnen identificeren. Bovendien biedt het de mogelijkheid voor gebruikers om
binnen de tijdlijnvisualisatie te zoeken naar documenten die gekoppeld zijn aan
gebeurtenissen of personen, waardoor een intuitieve manier wordt geboden voor gebruikers
om relevante documenten op te halen op basis van hun behoeften of interesses. In dit deel
gaan we het hebben over verschillende design principes die geimplementeerd kunnen
worden.
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BESCHRIJVING

PRINCIPE
i Selecteer een specifiek onderwerp dat belangrijk
1 Onderwerp Selectie is om binnen dergelijke software te tonen. Door niets in te vullen wordt een volledige
tijdlijn gecreéerd met de geselecteerde documenten.
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Dit principe bepaalt in welke oriéntatie de

4 Oriéntati b
fonie tijdlijn moet worden gecreéerd.
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PRINCIPE BESCHRIJVING

Dit principe maakt het mogelijk om de tijdseenheden waarin de gegevens worden getoond, te veranderen. zo kunt u bijvoorbeeld
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PRINCIPE

BESCHRIJVING

Dit principe stelt de WOO-behandelaar in staat om

10 Labels en Markers labels of markers toe te voegen binnen de tijdlijn die de volgorde van de
gebeurtenissen kunnen verduidelijken voor de aanvrager.
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Interview Structure Sheets

D. Interview Structure Sheets

Universiteit Utrecht

Interview Structuur

Een gids voor een semi-gestructureerd interview

Begin van het Interview

e Allereerst, verwelkom de deelnemer en stel jezelf voor.

¢ Nodig hen vervolgens uit om plaats te nemen en zorg dat ze zich comfortabel
voelen.

e Na een kort gesprekje, toon je de deelnemer het informatieblad en geef je de
deelnemer tijd om die te lezen.

e Vraag daarna of de deelnemer vragen heeft.

e Verder, geef de deelnemer het toestemmingsformulier en geef de deelnemer tijd
om ook dat te lezen.

e Als de deelnemer akkoord gaat, laat hen dan het contract ondertekenen en
bewaar het document veilig.

e Zorg altijd dat er meerdere toestemmingsformulieren zijn, zodat ze altijd de
mogelijkheid hebben om opnieuw te lezen wat ze hebben ondertekend.

e Geef hen ook het toestemmingsformulier of informatieblad mee, aangezien daar
de contactgegevens op staan.

¢ Vertel de deelnemer dat het interview niet bedoeld is om informatie over hen te
verkrijgen, maar om inzichten te verzamelen over een systeem, dus er zijn geen
foute antwoorden.

* Noteer vervolgens welk type belanghebbende de deelnemer is: A. Afhandelaar B.
Aanvrager.

Achtergrond

Aanvrager
De eerste vragen die gesteld zullen worden gaan over de demografische gegevens van de

deelnemers.
1. Kunt u mij vertellen wat uw beroep is?
2. Hoe vaak heeft u een WOO-verzoek ingediend of geholpen met het indienen?
3. Op een schaal van één tot tien, wat is uw ervaring met het indienen van een WOO-
verzoek?
4. Heeft u moeilijkheden ondervonden bij het definiéren van de informatie die de
Aanvrager vraagt?

Afhandelaar
1. Kuntu mij vertellen wat uw beroep is?
2. Wat is uw specifieke taak binnen het WOO-proces?
3. Watis uw ervaring met het WOO-proces?
4. Heeft u moeilijkheden ondervonden bij het definiéren van de informatie die de
Aanvrager vraagt?
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Deel 1 - Straussian Grounded Theory
Dit deel van het interview gaat over een aanpak voor belangrijke conceptextractie en
documentreductie. Deze aanpak is gebaseerd op de Straussian Grounded Theory.

Laat de participant de voorbeelden van het proces op het blad Interview Artefacten
bekijken.

1. Denkt u dat deze methode een goede manier zou zijn om concepten uit grote
datasets te extraheren?

2. Denkt u dat deze methode voordelig zou kunnen zijn wanneer deze binnen het
WOO-proces geimplementeerd wordt?

3. In welk deel van het proces denkt u dat deze methode binnen het WOO-proces
geimplementeerd zou kunnen worden?

4. Heeft u verdere opmerkingen, tips of toevoegingen over het proces?

Stel nu voor dat de dit programma geimplementeerd zou worden nadat de eerste set van
informatieve artefacten is verzameld.

1. Denkt u dat deze methode de Aanvrager een overzicht kan geven van welke
informatie beschikbaar is?
a. Denkt u dat deze methode u een overzicht kan geven van welke informatie
beschikbaar is?
2. Denkt u dat deze methode de Aanvrager kan helpen om aan te geven welke
concepten hij relevant vindt?
a. Denkt u dat deze methode u kan helpen om aan te geven welke gevonden
concepten relevant voor u zijn?
3. Denkt u dat het verstanding zou zijn dat er een bevestingsmail gestuurd wordt na het
selecteren naar zowel de aanvrager als behandelaar?
a. Zou dit met een lijst kunnen of een QR-code als echtheidscertificaat?

Een ander project dat momenteel loopt bij het Nationaal Archief is de automatische creatie
van verhaallijnen om aan WOO-aanvragers te tonen. Meerdere voorbeelden van
verhaallijnen zijn te zien in op het blad 'Interview Artefacten'. De methode die u zojuist heeft
bekeken zou dan gebruikt kunnen worden als een filter om specifieke aspecten van een
situatie binnen de verhaallijnsoftware te tonen.

1. Denkt u dat het implementeren van deze methode om informatie te verzamelen over
wat de Aanvrager nodig heeft, nuttig is?



Algemene Ontwerpprincipes

Voordat we overgaan tot het laatste deel van het interview, geef ik een introductie over een
voorgestelde software om te specificeren welke documenten een WOO belanghebbende
wilt. Stel je voor dat een software wordt geimplementeerd die van bepaalde situaties,
automatisch interactieve tijdlijnen creéert, ook wel bekend als verhaallijnen. Deze tijdlijn
wordt gecreéerd nadat duidelijk is geworden welke concepten belangrijk zijn voor de
Aanvrager. Dit kan door middel van de methode zoals besproken in deel 1, of op andere
manieren. Deze tijdlijn stelt de Aanvrager in staat om een volledig overzicht van een
bepaalde situatie te zien, waar gebeurtenissen, betrokkene en informatieve data gemakkelijk
te identificeren zijn. De aanvrager kan dan zien welke documenten gekoppeld zijn aan
bepaalde gebeurtenissen en beslissen of zij deze documenten al dan niet willen ophalen. U
kunt een voorbeeld zien op het ‘Extra Documenten’ blad.

Heeft u een duidelijk beeld van de zojuist geschetste situatie?

Wat vindt u van de software die zojuist omschreven is?

Zou deze software passend werken binnen het WOO-proces?

Kunt u voorbeelden geven van situaties waarin u denkt dat de software uitzonderlijk

nuttig zou zijn?

e Kunt u voorbeelden geven van situaties waarin u denkt dat de software niet nuttig
zou zijn?

e Hoe belangrijk is het dat deze software integreert met bestaande systemen of
databases binnen uw organisatie?

e Zijn er andere opmerkingen die u kwijt wilt over deze voorgestelde software?

In het volgende deel van het interview zullen we verschillende ontwerpfuncties en
aanpasbare aspecten bespreken die binnen dergelijke software geimplementeerd kunnen
worden. Deze vindt u ook op een blad papier voor u. We zullen elk van deze
ontwerpprincipes doornemen en ik zou graag willen dat u deze drie vragen voor elk principe
beantwoordt:

e Aan de hand van de voorbeelden die u bij elk principe ziet, wat vindt u goede of
slechte eigenschappen aan elk voorbeeld?

e Hoe zou je deze principes ranken? Geef een 1 aan de beste en 3 aan de slechtste.

e Zijn er nog principes die toegevoegd moeten worden voor een software zoals
omschreven?

PRINCIPLE A. B. C

rwerp Selectie

Detail Nive




e Denkt u dat het ook goed zou zijn als er meerdere tijdlijnen gemaakt kunnen worden
in verschillende perspectieven om ze te vergelijken?
e In welke perspectieven zou het dan moeten kunnen verschillen?
o Denkt u dat met de huidige principes, deze verschillende perspectieven
gecreéerd kunnen worden?
e Denkt u dat er nog andere principes toegevoegd moeten worden?
e Heeft u nog andere opmerkingen?

Einde van het interview
Bedank de deelnemer voor hun tijd en inbreng

e Vraag de deelnemer of er nog onduidelijkheden of vragen zijn?



E. Ranking Sheet

IDENTIFICATIENUMMER:
PRINCIPLE A. B. c

Onderwerp Selectie

Tijdsduur

Actoren, Plaats Geb
Oriéntatie
Detail Niveau

Tijdseenheid
Interactiviteit
Integratie van Mult.
Labels en Markers
Design Elementen

Handmatig Bew.

IDENTIFICATIENUMMER:
PRINCIPLE A. B. c

Onderwerp Selectie
Tijdsduur

Actoren, Plaats Geb
Oriéntatie

Detail Niveau

Tijdseenheid

Interactiviteit
Integratie van Mult.
Labels en Markers
Design Elementen

Handmatig Bew.
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