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Abstract

In the present thesis titled “Visualising Legal Hierarchies: A Human-Centred Approach
to Concept Hierarchy Design“, we developed a design for visualising concept hierarchies
derived from legal textbooks. Employing a human-centred approach, we crafted a design
solution aimed at representing concept hierarchies incorporating text spans.

Via a human-centred design methodology, we created a prototype enabling users to navigate
and understand complicated hierarchical concepts using three traversal approaches: Top-
Down, Middle-Out, and Bottom-Up. The refinement of this prototype involves multiple
stages, including gathering user needs and requirements, incorporating feedback from
existing visualisations, providing a context of use description, and conducting literature
research. The resulting interface covers several features, including keyword or legal
reference-based search capabilities, a table of contents overview, page navigation options,
and approach-linking shortcuts. This design adopts a lean user experience approach to
address the challenges users faced with the interface from the previous study.

This thesis centrally addresses the visualisation aspect of an established prototype from the
preceding study by presenting human-centred design solutions of the concept hierarchies.

Based on assessment of the existing prototype from the previous study we review the results
from her task-oriented survey using a mixed approach combining the identification of user
needs based on the context of use, and prioritisation of user requirements. Understanding
the pain points of users lets us generate a new low-fidelity prototype increasing the tool’s
effectiveness in aiding users in information retrieval and interaction tasks. Subsequently,
user requirements and heuristics are analysed through usability inspection discerning
priorities in user interactions. The data acquired through these diverse metrics yielded
valuable insights, guiding the expansion of this study and the cultivation of the employed
technique.
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1. Introduction

In the current era dominated by the internet, individuals are expected to access a wide
range of information online. Nevertheless, certain domains, such as legal studies, continue
to rely largely on traditional media like textbooks, journals, and other paper documents
for reading. Consequently, textbooks remain a necessary primary source of information
for individuals seeking knowledge in this field. Despite technological advancements
that have introduced alternative reading formats, such as online books on platforms like
Kindle, individuals navigating through expanding textbook collections encounter various
challenges, particularly when engaging with legal materials. By and large, they encounter
difficulties seizing an overarching understanding of the content or identifying crucial
concepts, leading to a laborious and less enjoyable reading experience. Hence dealing with
dynamic hierarchy data and visualising it in a user-centred design is an active research
topic that has not yet been sufficiently considered for this use case.

In addressing the challenges encountered by readers of legal materials, our research en-
deavours involved the creation of a prototype employing a human-centred design approach
to visualise legal material hierarchies. Within this research initiative, our responsibility re-
quires integrating insights from prior studies and formulating a streamlined user experience
design solution based on these findings.

The primary objective of this thesis is to depict the hierarchical structures derived from
legal domain textbooks and assess user perceptions concerning the prototype’s usability
and visual aesthetics. Hierarchies of legal books are structured hierarchically, reflecting the
organization of legal content. At the top level, there may be broad categories such as areas
of law (e.g., administrative law, criminal law, constitutional law). Beneath these categories,
there are typically subcategories representing more specific legal topics or subjects (e.g.,
property law, family law, tort law). Within each subcategory, there may be further divisions
such as statutes, regulations, cases, or legal commentary. This hierarchical structure helps
users to navigate through the content systematically, allowing them to navigate through the
complex legal landscape and locate relevant information efficiently.

Our design considerations for the prototype prioritise usability, ensuring that individuals
can readily comprehend and navigate within hierarchies without losing sight of the overar-
ching conceptual framework. This objective is achieved through the integration of three
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human-centred design approaches: Top-Down, Middle-Out and Bottom-Up. The top-down
approach involves starting with a broad overview of legal topics or categories at the top
level and then drilling down into more specific subtopics or details as needed. Users begin
with a general understanding of the legal landscape and then navigate deeper into specific
areas of interest. The middle-out approach entails starting from a central point within the
legal hierarchy, such as a specific legal subject, and then branching out to explore related
topics or details. Users begin with a focused perspective and expand their exploration
outward to gain a broader understanding of related legal concepts. The bottom-up approach
begins with the most detailed or specific elements of the legal hierarchy, such as individual
legal references, and then aggregates them upward to form a broader understanding of
legal principles or concepts. Users start with specific instances and gradually build a
comprehensive understanding by connecting related elements upward in the hierarchy.

This thesis comprises six major chapters. Chapter 2 provides a brief overview of existing
studies on the visualisation of concept hierarchies. In Chapter 3, we delineate the defini-
tions and deliverables associated with human-centred quality objectives. The conceptual
framework of the thesis is elaborated upon in Chapter 4, illuminating our approach to
comprehending and specifying the context of use and user requirements. This is followed
by the presentation of the design solution tailored to meet these requirements. Chapter 5
encompasses the usability inspection of the proposed design based on heuristics and user
requirements. Finally, Chapter 6 concludes the obtained results and highlights potential
avenues for future research to enhance the topic while acknowledging the current strengths.



2. Related Work

Hierarchy visualisation serves as a method for representing and conveying hierarchical
structures or relationships within a dataset. It aims to visually depict the arrangement of
elements in a hierarchical order, illustrating the levels of subordination or categorization.
In this chapter, we delve into the related literature that contributes to the comprehension of
hierarchical visualisation techniques.

In modern times, the exponential growth of data stemming from social networks, digital
platforms, and societal interactions poses significant challenges in tracking and analyzing
due to both its vast volume and intricate interconnections [7]. Many of these datasets
exhibit hierarchical structures. The complexity, scale, and multivariate nature of these
hierarchies make their management and analysis daunting tasks. Visualizations serve
as invaluable tools for interpreting complex hierarchical data, offering the capability to
present diverse information in a comprehensible manner, and facilitating effective and
efficient communication of complex concepts [11, 20]. Numerous visualization techniques
exist for representing hierarchies, such as Tree diagrams [8], Treemaps [5] and Sunburst
charts [12]. However, selecting the most suitable visualization method tailored to a specific
hierarchical structure remains a significant challenge.

Woodburn et al. [19] underscores the deficiencies inherent in traditional hierarchy displays,
particularly exemplified by Treemap’s subpar performance and the resultant hurdles en-
countered in tasks involving hierarchy comprehension. In study from Keith [1] it is also
revealed that Treemap exhibits the poorest performance when compared to an information
pyramid and a hyperbolic one. Concurrently with the increasing volume of datasets in
modern contexts, the challenge of effectively managing them becomes pronounced, as
the sheer abundance of nodes can overwhelm visualisations, leading to clutter that not
only poses technical scalability issues but also impedes users’ comprehension of structure
and content. This recognition from Elmqvist and Fekete [3] motivates a reassessment of
conventional design methodologies and prompts exploration into novel approaches for
visualising hierarchies with enhanced efficiency and accuracy, which should facilitate more
effective interaction with larger datasets within the same display area than was previously
achievable [4].
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The investigation into the potential applications of ontology within law clustering from
Wehnert et al. [17] guides our choice to organise books into distinct legal domains on
the homepage, thereby streamlining user access to relevant materials. Additionally, these
categorization arrangements are expected by Katz et al. [6] to enable users to effectively
monitor their interactions with each legal category over time.

In the domain of effective design principles, Patterson et al. [10] advocate for the cus-
tomization of designs to suit specific content domains, underlining the significance of
establishing quantifiable connections between human cognition and information visualisa-
tion, with a particular focus on employing a top-down approach. Drawing inspiration from
these concepts, our study similarly adopts a top-down approach in prototype design, with
the objective of augmenting user comprehension of legal concepts. Furthermore, building
upon insights from Wang et al. [16], which illuminated users’ limited inclination towards
identifying structural resemblances, combined with observations of user challenges with
prior prototypes, we elect to integrate middle-out and bottom-up approaches to enhance
user performance. Given users’ preference for prioritising task completion over interface
navigation, as highlighted by Bederson and Shneiderman [2], our prototype design incorpo-
rates approach-linking shortcuts between the top-down and other two approaches, aiming
to ensure sustained user engagement and efficacy.

Drawing upon the information amassed, we propose a hierarchy visualisation prototype
specifically tailored for law students with a human-centred approach. This approach offers
users flexibility in accommodating varying levels within each hierarchy.



3. Background

In this chapter, we delineate the procedural framework of the human-centred process and
outline its quality objectives. Herein, various illustrations and descriptions provided draw
upon the curricula of the Usability and User Experience Qualification Board (UXQB) on
User Requirements Engineering [15], Foundations [14], and Usability Testing [13].

3.1 Understand and specify the context of use

3.1.1 Definition

The context of use encompasses five integral elements: users, goals (about users’ desired
accomplishments), tasks (actions undertaken by users to fulfil their goals), environments
(the circumstances influencing the interaction), and resources (the necessary means for
task execution). A context-of-use description comprises various outputs elucidating the
contextual framework. These include profiles and personas delineating user groups (iden-
tifying the user demographic), along with as-is scenarios, task models, and user journey
maps (detailing existing methodologies of task performance).

3.1.2 Deliverables

In the context of human-centred design, deliverables denote the tangible results generated
during the design process, aimed at fulfilling user needs and requirements. These outcomes
commonly comprise artifacts like prototypes, wireframes, user personas, journey maps,
usability reports, and various documents aiding designers in understanding, communicating,
and refining design solutions. They serve as tangible manifestations of design concepts,
enabling designers to assess, enhance, and validate their concepts through testing and
iteration.

3.1.2.1 User group profiles

A user group profile constitutes a generalised portrayal of a cluster of users, representing
individuals who share identical or comparable personal attributes and contexts of use.
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Example of a user group profile for “Train passengers”, a user group for the app of a public
transportation company:

Train passengers are individuals who regularly utilise train services for commuting or
travel purposes. They typically purchase tickets for specific routes and durations, with
many being repeat customers. They often have a varying degree of experience with digital
platforms, ranging from tech-savvy individuals who book tickets online to those who
prefer traditional ticketing methods. Train passengers may be sensitive to punctuality and
expect reliable service. They may have specific needs, such as accessibility requirements
or preferences for amenities like Wi-Fi on board. Additionally, some train passengers may
seek information about the stations, connecting transportation, and nearby facilities at their
destinations.

3.1.2.2 Personas

A persona constitutes a portrayal of an imaginary yet plausible user and the user’s in-
tentions while engaging with the interactive system. The primary objective of personas
is to foster empathy for users among stakeholders by vividly illustrating users within
the present and anticipated contexts of use, employing easily comprehensible examples
that facilitate discussions with all stakeholders. Typically endowed with a name, age,
background, goals, and aspirations, a persona should encompass details concerning the
individual’s understanding of and enthusiasm for the principal subject of the interactive
system. Example of a persona for a train ticket booking mobile app:

Name: Alan Mitchell

Age: 58

Occupation: Retired accountant, now enjoys travelling.

Education: Bachelor’s degree in Accounting.

Location: Edinburgh, Scotland

Family Status: Divorced with two grown-up children living in different cities.

Hobbies and Interests: Photography, hiking, and exploring new destinations by train.

Motto: “Simplify your journey with ease, where every destination feels like home.“

Mrs. Mitchell is competent with computers, smartphones, and commonly used applications.
She regularly uses the internet for travel planning, especially train journeys. She prefers
hassle-free and user-friendly platforms. She occasionally shops online for travel essentials
and accessories on secure and reputable online platforms.

She enjoys spontaneous trips and often books train tickets for short getaways. Together
with her friends, she plans both solo and occasional trips. She prioritises ease of use
and reliability in online services. She appreciates straightforward and clear interfaces for
efficient navigation.

She has limited experience with train ticket booking mobile apps, with a preference for
platforms that offer comprehensive travel information and loyalty rewards. Her goal is
to find a convenient and efficient online train ticket booking app that provides real-time
updates, offers loyalty benefits, and ensures a smooth travel experience.



3.1. Understand and specify the context of use 7

3.1.2.3 Task models

A task model is a delineation of a task that includes its initiation rationale, the overarch-
ing goal it serves, and the constituent subtasks necessary for its accomplishment. The
primary aim of a task model is to facilitate comprehension of unfamiliar tasks among
UX professionals and stakeholders. Additionally, task models aid UX professionals in
grasping the contextual intricacies within complex domains. These models also contribute
to designers’ understanding of user actions and decision-making processes during task
execution, enabling the creation of a prospective system tailored to the task at hand [15].

The task model comprises two distinct types: the task model of the present context of use
and the task model for design. The former delineates how users execute tasks before the
implementation of a new or revised interactive system. Conversely, the task model for
design represents an adaptation of the current context of use model. Typically, it diverges
from the present context model by incorporating optimizations informed by identified user
needs, derived user requirements, and newly available technological capabilities [15].

Table 3.1: Example of a task model of a persona, Mrs. Mitchell, who books a trip using a
train ticket booking mobile app: The persona, Mrs. Mitchell, is described in 3.1.2.2.

Task: Use the train ticket booking mobile app to reserve
tickets.

Contextual precondition: The tourist has planned to visit a specific city and
needs to secure train transportation for the journey.

Intended outcome: (Con-
textual postcondition)

The tourist completes the booking of train tickets for
the intended travel.

Subtasks:

• Open the app on the mobile phone.

• Determine departure times and destinations.

• Retrieve information on ticket costs for each available train.

• Select the preferred train based on departure time, duration, cost, and any
specific preferences.

• Complete the payment process within the mobile app.

• Confirm and obtain the digital train tickets via the app.

3.1.2.4 As-is scenarios

An as-is scenario serves as a descriptive narrative outlining the context of use in which users
perform tasks within a specified environment. The primary objective of as-is scenarios
is to pinpoint user needs. These narratives elucidate the execution of one or more tasks
within the current context of use, presented in a manner comprehensible to all stakeholders
and interview participants. Consequently, they serve as a foundation for engaging in
discussions with stakeholders.

Typically featuring a persona, the specific user within the as-is scenario is often aligned with
the personas developed concurrently. This collaborative development acknowledges that
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contemplating users within their existing context entails consideration of their intentions
and methodologies while reflecting on activities necessitates an understanding of the
individuals undertaking them. Example of an as-is scenario:

Maria Rodriguez, a university student, relies on trains for her daily commute to campus.
Each morning, she joins the queue at the train station ticket counter to purchase her ticket
using cash. The ticket agent manually prints the paper ticket, which contains information
on the departure time, destination, and seat assignment. Maria then boards the train, where
the ticket is manually inspected by the train conductor. At the end of the journey, Maria
discards the paper ticket, as it serves no further purpose. The process is time-consuming,
and Maria occasionally faces challenges, such as long queues and potential delays caused
by manual ticket inspections.

3.1.2.5 User journey maps

A user journey map is a sequential representation of a user’s interactions with both the
interactive system and the corresponding organisation, encompassing key encounters that
significantly impact the overall user experience. The primary objective of a user journey
map is to present a comprehensive overview of the user’s passage through the interactive
system, highlighting interactions with the organisation for discussion with users and
other stakeholders. These interactions, commonly referred to as touchpoints, are crucial
components of the user journey.

Within user journey maps, details are provided regarding the risks, opportunities, and pain
points encountered by the user at each touchpoint, along with a sentiment line. These
elements serve to elucidate the user’s emotional trajectory throughout the journey. A
specific focus on pain points enables teams to engage in discussions aimed at identifying
and implementing enhancements to optimise the overall user
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Figure 3.1: Example of a user journey map with tasks for a user, who books a trip using a
train ticket booking mobile app: The tasks are described in Table 3.1.

3.2 Specify the user requirements

3.2.1 User needs

User need is a prerequisite essential for a user or user group to attain a goal, whether
implicit or explicitly stated within a specified context of use. These needs play a crucial
role as an intermediary phase in converting contextual information into well-rounded and
valid user requirements. The three distinct types of user needs include:

Informational need refers to a user’s requirement specifying the precise information
necessary to accomplish a task. These needs often translate into user requirements for
interactive systems, as these systems can present the required information within the user
interface. Identifying informational needs may involve uncovering implicit aspects during
the analysis of resource needs. Guidelines for articulating informational needs [15]:

The <user group> needs to know <information> in order to <decide> or <perform an
activity>.

Resource need represents a user need that specifies the particular resource necessary for
task completion. Such needs commonly result in organisational requirements to guarantee
the provision of resources to the relevant user group. The identification of resource needs
plays a pivotal role in unveiling informational needs, subsequently contributing to the
formulation of user requirements for interactive systems. Guidelines for articulating
resource needs [15]:
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The <user group> needs to have <resource> in order to <decide> or <perform an
activity>.

Competency need represents a user need for a user group to possess a particular compe-
tency or skill. Such needs often result in organisational requirements. The fulfilment of
organisational requirements guarantees the availability of the required competency to the
respective user group. Guidelines for articulating competency needs [15]:

The <user group> needs to have <competency or skill> in order to <decide> or <perform
an activity>.

3.2.2 User requirements

User requirement is a necessity for utilisation that forms the foundation for designing
and assessing an interactive system to fulfil user needs. In straightforward systems, user
requirements can be deduced directly from the contextual description of use without the
prior identification and documentation of user needs. User requirements may take on a
qualitative or quantitative nature, with both types serving as a groundwork for designing the
interactive system and subject to verification through system evaluation. Qualitative user
requirements focus on how the interactive system facilitates the achievement of a user goal,
while quantitative user requirements establish measurable benchmarks for human-centred
quality. Guidelines for articulating user requirements [15]:

With the system, the user must be able to recognise / select / input / <information or a
resource> under <optional condition>.
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Table 3.2: Examples of the context of use descriptions with identified user needs and
derived user requirements [15].

Context of use informa-
tion (Extract from a con-
text of use description)

Identified user needs (ex-
amples)

Derived user require-
ments

Patients often have to wait
for treatment beyond the
agreed time of their ap-
pointment. Being forced to
wait is very annoying for
patients, especially when
they have to sit in the wait-
ing room for up to 90 min-
utes without any clear indi-
cation of how long it will
be until it is their turn.

Example of an informa-
tional need:
UN1: The patient (user
group) needs to know when
their scheduled appoint-
ment will begin (informa-
tion) to make good use
of the time remaining (in-
tended outcome).

UR1: With the system, the
user must be able to recog-
nise that a scheduled ap-
pointment will be delayed.
UR2: With the system, the
user must be able to recog-
nise for how long the sched-
uled appointment will be
delayed.

Patients often make ap-
pointments well in ad-
vance, because good doc-
tors are not available at
short notice.

Example of a resource
need:
UN2: The patient (user
group) needs to have an
appointment (resource) to
ensure they receive treat-
ment at the agreed time (in-
tended outcome).

UR1: With the system, the
user must be able to recog-
nise which dates and times
are available for appoint-
ments.
UR2: With the system, the
user must be able to select
a date and time for the ap-
pointment.
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3.3 Design solutions that meet user requirements

3.3.1 Use scenarios

Use scenario is a descriptive narrative outlining how a user intends to execute one or
more tasks using the envisioned interactive system. This narrative constructs a storyline
depicting the potential future utilisation of the planned interactive system. When a persona
applies to the user group under consideration, it typically embodies the user within the
use scenario. The main objective of a use scenario is to provide a foundation for dialogue
about the envisioned interactive system with users and other stakeholders. A secondary
objective is to educate and direct the development of low-fidelity prototypes. Example of a
use scenario of a persona, Mr. Miller, who uses a parking assistant [14]:

Before leaving for the airport, John Miller checks the availability at the airport car park
with his new application. If enough parking spaces are available, he reserves one with his
new application and then calmly drives to the airport. He knows that since the application
has been launched there is a separate entry for cars with reservations.

3.3.2 Storyboards

Storyboards are a series of visual frames that depict the interaction between a user and
an interactive system. It serves as a comic book-style representation of a use scenario,
aligning closely with the objectives of a use scenario. The primary purpose of a storyboard
is akin to that of a use scenario.
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Figure 3.2: Example of a storyboard for the parking assistant, as outlined in the definition
of the usage scenario [14]. The scenario is described in section 3.3.1
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3.3.3 Wireframes
A wireframe is a low-fidelity prototype element representing a screen or page in a user
interface. It consists of lines, rectangular boxes, and text that convey the planned interaction
design. Wireframes usually exclude considerations of visual design intricacies and exact
layout details.

Figure 3.3: An example of a wireframe delineating a suggested design for the homepage
of a retailer specialising in home furnishings [14]

3.3.4 Low-fidelity prototypes
Low-fidelity prototypes are derived from use scenarios and storyboards, representing a
cost-effective depiction of a design or concept employed to elicit feedback from users and
other stakeholders in the initial phases of design. Typically crafted with materials such as
paper, pens, and sticky notes, low-fidelity prototypes can also be digitally generated using
prototyping tools.

3.4 Evaluation
Usability inspection constitutes a tool for evaluating usability, wherein one or more
evaluators assess an interactive system to identify potential usability issues according to
usability inspection criteria. These evaluators draw upon their expertise as user experience
professionals or their experience as users of the evaluated interactive system [13].

Usability inspection methodologies encompass heuristic evaluation, cognitive walkthrough
and user requirement:

1. Heuristic Evaluation: This approach involves one or more evaluators comparing an
interactive system to a set of heuristics, identifying instances where the system deviates
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from these guidelines. To ensure manageability, a reliable set of heuristics typically
consists of around 10 criteria. Criteria for establishing a dependable set of heuristics
include being generally recognized, comprehensible, useful, and manageable, and
avoiding an excessive number of heuristics.

2. Cognitive Walkthrough: This usability inspection method focuses on the user interface
within the context of specific tasks. Evaluators conduct a step-by-step walkthrough of
the sequence of actions required for one or more user tasks. At each step, evaluators
consider whether the user will attempt to achieve the desired effect, notice the avail-
ability of the correct action, associate the correct action with the intended effect, and
perceive progress toward the task solution when the correct action is executed.

3. User Requirement: This approach entails accentuating features within an interactive
system that align with user requirements, while also assessing whether the system
effectively satisfies the identified user needs and requirements.

Usability inspection criteria encompass widely accepted or agreed-upon principles for
effective user interfaces, including user requirements, heuristics, dialogue principles, and
user interface guidelines. A usability inspection report is a document that articulates the
identified usability issues stemming from a usability inspection.
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4.1 Understand and specify the context of use

4.1.1 Context of use

In this section, we present a synopsis of the context of use in the forthcoming figures.

The primary beneficiaries of the prototype are law students as depicted in Table 4.1.
Some employ the prototype to acquire a thorough comprehension of topics relevant
to examinations. Others utilise the prototype for in-depth exploration of specific legal
subjects, while another group employs it to grasp the practical applications of particular
statutes and regulations. A shared prerequisite among all users is the possession of an
internet-connected device, such as a laptop or desktop computer, facilitating their use of
the prototype for studying during the exam preparation period.
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Table 4.1: Context of use with law students as primary users.

Research
Tool

Prototype Prototype Prototype

Users Law student Law student Law student
Tasks Obtain a comprehen-

sive understanding of
a topic pertinent to the
examination

Conduct an explo-
ration into a legal
subject

Statutory Interpreta-
tion

Subtask Comprehend the en-
tirety of a topic frame-
work and all relevant
legal considerations

Determine the topic
and seek clarification

Understand the appli-
cations of statutes and
regulations

Resources Digital usage device
(e.g., Desktop-PC, mo-
bile device), Internet
access, Time until ex-
amination

Digital usage device
(e.g., Desktop-PC, mo-
bile device), Internet
access, Time until ex-
amination

Digital usage device
(e.g., Desktop-PC, mo-
bile device), Internet
access, Time until ex-
amination

Environments Library, Home Library, Home Library, Home

Table 4.2 delineates the objectives pursued by users, namely law students, during their
interaction with the prototype. Certain students utilise the prototype for expeditious
searches on particular legal subjects, while others leverage it as a prototype for acquiring
proficient knowledge within the legal domain. Some students employ the prototype as a
study aid for their exams, while others engage with it due to their interest in legal human
laws.

Table 4.2: Goals of the primary users during their interaction with the prototype.

Goal ID Goal Name Goal Description

1 Efficient legal research Conduct legal research quickly and
effectively, creating structured out-
lines and finding relevant statutes

2 Competent skills in the legal indus-
try

Achieve a clearer and more organ-
ised grasp of complex legal subjects
to thoroughly analyse complex cases

3 Passed examinations Score a high grade to pass the exam
4 Legal protection Protection of human rights and in-

terests in legal matters, such as in
a personal injury case or a business
dispute

Derived from the preceding information, we formulated the deliverables outlined in the
subsequent sections.
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4.1.2 User group profiles

Within this segment, we introduce the principal user group profile, namely law students,
serving as the central focus of this thesis.

The predominant user group for the prototype comprises individuals enrolled in legal
education, specifically law students aspiring to become lawyers or engage in related pro-
fessional pursuits. These students dedicate substantial time to exam preparation, involving
the study of intricate legal principles and the exploration of legal research.

Characteristically, law students exhibit proficiency in technology and possess a forward-
thinking orientation. The prototype serves as a valuable tool for these users, facilitating
their adept navigation of the intricate realm of legal texts. Given their detail-oriented
nature, law students value tools that enhance their understanding of complex legal concepts
and the interrelationships among statutes, cases, and regulations.

4.1.3 Personas

In this section, we present a persona, Emily Schmidt, drawn from the previously mentioned
user group profile, who stands to gain advantages from the prototype.

Name: Emily Schmidt

Age: 20

Occupation: Studies law at Humboldt University of Berlin

Education: High school

Location: Berlin, Germany

Family Status: Single. Her parents and a younger sister are proud of her dedication to
legal study.

Hobbies and Interests: Watching courtroom dramas and hiking.

Motto: “Law is the language of justice.“

Ms. Schmidt lives in a comfortable apartment in Berlin, which provides her with a quiet
and focused environment for her study. She owns a laptop and a tablet, both of which are
essential for legal research and study, and to keep in touch with the professors via e-mail.
She also indulges in reading law materials on her tablet due to its portability, enabling her
to study wherever she goes.

She is known for her unwavering dedication to her legal study. In her quest to save time
in research and study, she uses the prototype to navigate legal materials with ease. She
understands that success in her law exams requires a deep understanding of complex legal
concepts and relationships between statutes, cases, and regulations.

Her ultimate goal is not only to pass her law exams but to secure top scores, to be qualified
for an attorney position in a prestigious law firm in Germany.
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4.1.4 As-Is Scenarios
In this section, we generate three distinct as-is scenarios for each approach (top-down
approach, middle-out approach, bottom-up approach), illustrating Ms. Schmidt’s interac-
tions with the preceding prototype as she navigates a book hierarchy visualisation. These
scenarios delineate the contextual settings, actions, positive outcomes, and challenges.

Emily Schmidt, a law student, regularly engages with legal materials as part of her daily
routine to prepare herself for upcoming law exams. Although she favours using paper books
within the university library, the process of locating specific statutes, cases, or references
in these physical volumes is both time-consuming and demands extensive page-flipping,
impeding her efficiency. The use of physical textbooks absorbs a significant portion of her
dedicated time for exam preparation. Fortunately, Ms. Schmidt has been introduced to a
prototype, presenting her with an opportunity to enhance her exam preparation process.

4.1.4.1 As-Is Scenario: Top-Down Approach

The preceding prototype affords Ms Schmidt the ability to navigate from the topmost level
of the book’s hierarchical structure to explore chapters, subsections, or specific passages
within the text. This navigation facilitates an overarching understanding of a subject
pertinent to her examinations. Specifically, for focused exploration of particular concepts,
Ms. Schmidt can identify all references cited in the book by navigating through the
hierarchical structure. However, in the earlier version of the prototype, when she expanded
into a lower level of a book hierarchy, the visibility of the higher levels was compromised,
posing an inconvenience as it hindered her ability to easily select an alternative chapter.

4.1.4.2 As-Is Scenario: Middle-Out Approach

The earlier version of the prototype enables Ms Schmidt to efficiently conduct keyword
searches, retrieving specific legal references associated with the keywords during deeper
exploration. This functionality notably decreases the time invested in information retrieval.
Conversely, Ms Schmidt demonstrates an understanding of broader concepts linked to the
employed keywords during upward navigation. Nevertheless, Ms Schmidt faces challenges
when attempting to return to the previous page, a situation that proves disconcerting due to
the absence of a clear back button.

4.1.4.3 As-Is Scenario: Bottom-Up Approach

The preceding prototype provides Ms Schmidt with the capability to search for legal
references, facilitating in-depth analysis and precise interpretation, thereby enhancing
her comprehension of the practical applications of these references. Nevertheless, Ms
Schmidt faced challenges in distinguishing between the prior middle-out view and the
existing bottom-up view. Despite this, she proceeded to click on the recommended results,
successfully locating the references she was seeking.

Inferred from the as-is scenarios, we devised the task models for three approaches in the
following sections.

4.1.5 Task models
Within this segment, we construct task models for three distinct approaches, portraying
how a law student utilises the previous prototype in the pursuit of legal studies. These task
models encompass contextual pre- and postconditions, as well as tasks and subtasks.
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4.1.5.1 Task model: Top-Down Approach

Table 4.3: Task model of a user interacting with the prototype with a top-down approach.
The scenario is described in 4.1.4.1

Task: Use the prototype to read a book to gain a comprehen-
sive understanding of an exam-relevant topic.

Contextual precondition: The law student needs to get an overview of a book
consisting of legal references and subjects related to
an exam topic.

Intended outcome: (Con-
textual postcondition)

The law student gets a complete overview of a book
from top-level to bottom-level.

Subtasks:

• Select top-down approach.

• Begin to read at the highest level of a book hierarchy.

• Choose subsections to navigate down the hierarchy.

• Select a reference.

• Read the context.

• Take notes.
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4.1.5.2 Task model: Middle-Out Approach

Table 4.4: Task model of a user interacting with the prototype with a middle-out approach.
The scenario is described in 4.1.4.2

Task: Use the prototype to conduct an exploration into a
legal subject

Contextual precondition: The law student needs to find information related to
an exam topic.

Intended outcome: (Con-
textual postcondition)

The law student successfully finds the needed informa-
tion for the legal subject.

Subtasks:

• Select middle-out approach.

• Search for the topic by typing the keywords in the search function.

• Look at the recommended results of the search keywords.

• Select a recommended result.

• Read the context.

• Take notes.
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4.1.5.3 Task model: Bottom-Up Approach

Table 4.5: Task model of a user interacting with the prototype with a bottom-up approach.
The scenario is described in 4.1.4.3

Task: Use the prototype to understand the application of a
reference

Contextual precondition: The law student needs to have an in-depth understand-
ing of a reference related to an exam topic.

Intended outcome: (Con-
textual postcondition)

The law student successfully finds the needed informa-
tion to the reference.

Subtasks:

• Select bottom-up approach.

• Search for a reference by typing it in the search function.

• Look at the recommended results of the searched reference.

• Select a recommended result.

• Read the context.

• Take notes.

Based on the task models, we illustrate the user journey maps for three approaches in the
subsequent sections.

4.1.6 User Journey Map

In this section, we depict user journey maps for three unique approaches, delineating the
sequence of subtasks undertaken by a law student to accomplish the desired outcome. These
user journey maps encompass user tasks, touchpoints, risks, opportunities, experience
ratings, and accompanying comments.

4.1.6.1 User Journey Map: Top-Down Approach

Ms. Schmidt utilised the prior prototype to efficiently comprehend the entire framework of
a book and all pertinent legal references. Upon accessing the prototype, she could choose
a book of interest. Upon book selection, the initial chapters, presented as the top-level in
the book hierarchy, were readily noticeable. Ms. Schmidt could then navigate through
subsections, progressively unfolding subsequent levels of the book hierarchy, ultimately
reaching the bottom level containing references. Her experience with the prototype thus
far was satisfactory, allowing for a seamless overview of a book’s table of contents. When
selecting a reference, she read its context and made pertinent notes. However, when a
chapter or section was already open, she encountered difficulty in determining how to
select another chapter or section to access its context.
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Figure 4.1: User Journey Map with user tasks from the top-down approach. The tasks are
described in 4.1.5.1

4.1.6.2 User Journey Map: Middle-Out Approach

Ms. Schmidt employed the preceding prototype to swiftly retrieve information pertinent to
a legal subject. Upon accessing the prototype, she encountered challenges in locating the
search bar and entering keywords for the legal subject search. Following keyword input,
the prototype presented a list of recommended results. Ms. Schmidt could readily choose
a recommended result to use its context and observe the hierarchical path leading to the
outcome. Her overall experience with the prototype was satisfactory, facilitating a swift
search for legal subjects. However, after selecting a result and reviewing its context, she
faced difficulty in navigating back to the previous page to explore additional results.
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Figure 4.2: User Journey Map with user tasks from the middle-out approach. The tasks
are described in 4.1.5.2

4.1.6.3 User Journey Map: Bottom-Up Approach

Ms. Schmidt utilised the earlier prototype to comprehend the practical applications
of a legal reference. Upon accessing the prototype, she no longer faced difficulties in
locating the search bar and efficiently inputting a legal reference. After entering the
reference, the prototype generated a list of recommended results. However, Ms. Schmidt
encountered challenges in recognizing and selecting the recommended results to explore
their context. Her overall experience with the prototype did not meet her expectations, as
she spent 5 minutes opening a result. Upon selecting a result and examining its context,
she documented the information along with the hierarchical path leading to the reference.
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Figure 4.3: User Journey Map with user tasks from the bottom-up approach. The tasks
are described in 4.1.5.3

4.2 Specify the user requirements
In this chapter, we compile the user requirements derived from the examination of a
preceding prototype by Wehnert et al. [18] and supplement them with our own. It is
essential to note that the previous study did not adopt the same methodology as ours (refer
to Section 3.2), resulting in a significant disparity in syntax. Our user requirements are
systematically derived from the user needs to be formulated based on the context of use
description outlined in Section 4.1.1.

4.2.1 User requirements from the previous study
In this section, we present the user requirements based on the prior study [18]. These
user requirements are classified into three approaches: Top-Down Approach, Middle-Out
Approach, and Bottom-up Approach. After reviewing the previous requirements, we derive
user needs and user requirements from the current context of use information in Section 4.1.
Therefore, some prior requirements will be overridden by the new ones, duly indicated in
the footnotes.

4.2.1.1 User requirements from the previous study: Top-Down Traversal

• UR1-Book and Chapter Overview: Users should be able to select a specific textbook
and get an overview of its chapters.1

• UR2-Old-See references (leaf nodes) at all times: On selecting the chapters, users
should be able to see all references that belong to the chapter or any other textbook
section deeper down in the hierarchy.

1This requirement has been stated in UR8 and UR9
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• UR2-See references (leaf nodes) on demand: On selecting the chapters, users should
be able to see all references that belong to the chapter or any other textbook section
deeper down in the hierarchy.2

• UR3-See the context of references on demand: Users should be able to see the
context in which the particular reference is cited.3

• UR4-Drill up, drill down, filter: Users should be able to perform all the basic
navigation techniques drill up, drill down, and filter options at any point inside the
hierarchy.

• UR5-Have an overview of the travelled path: At any level of the hierarchy, users
should have the ability to look at the path travelled so far, along with an option to
explore and jump to any previous level in the selection.4

• UR6-Visual insights: Users should be able to identify the level inside the hierarchy
just by looking at it. Hence, there is a need to distinguish each level across the
visualisation which will help them as a visual reminder of the level they are in.

• UR7-Dynamically scalable: The user should be able to incorporate hierarchies
without any issues into the visualisation, irrespective of the number of levels they
have.

4.2.1.2 User requirements from the previous study: Middle-Out Traversal

• UR13-Search in context or node: Since the idea of the Middle-Out traversal approach
is to be able to start from anywhere within the hierarchy, users should be able to search
for a node or term within the hierarchy to begin, which shall give them an overview of
the results of that searched term occurring in context or in the nodes.5

• UR14-Show the path from the root to a selected node: It is important to see
the hierarchy path to the searched node, which will keep users informed about the
hierarchy level they are in. This also helps users in understanding the level at which
this node occurs and how it relates to other concepts of the same or different levels.6

• UR15-Reference and context: Displaying references along with the context can help
users in understanding the link between the concepts and the reference. 7

• UR16-Ability to explore the siblings at each level: When interacting with a concept,
a user should also be able to explore all the sibling nodes at each level.

• UR17-Finding similar leaf nodes: Users should be able to see other nodes with the
same reference.

• UR18-Drill up, drill down, filter: Users should be able to perform all the basic
navigation techniques like drill up, drill down, and filter options at any point in the
hierarchy.

2This requirement replaces UR2-Old because the reference should be visible only when the users choose
to see them. This approach enables users to choose whether to navigate to subsequent levels by selecting a
chapter or to view its references

3This requirement has been stated in UR10
4This requirement has been stated in UR11
5This requirement has been stated in UR21 and UR22
6This requirement has been stated in UR23
7This requirement has been stated in UR24



28 4. Conceptual Design

• UR19-Visual insights: Users should be able to identify the level of hierarchy just by
looking at it. Hence, there is a need to distinguish each level across the visualisation
which will help them as a visual reminder of the level they are in.

• UR20-Dynamically scalable: The visualisation should support hierarchies with
varying levels without any difficulty. When users search for a keyword, it should also
search for that keyword in all the hierarchies.

4.2.1.3 User requirements from the previous study: Bottom-Up Traversal

• UR25-Search and Filtering: In Bottom-Up traversal, users begin at leaf nodes and
usually, the number of leaf nodes in the hierarchy is large. Hence, users should be
able to search for the nodes they are looking for and to filter the nodes.8

• UR26-Visual Insights: The visualisation should allow users to identify the level in
the hierarchy easily, and help users in understanding how the reference is used at
various levels, in different contexts.

• UR27-Drill up, drill down, and filter: When users start their search with references
they should be able to move up in the hierarchy to find the relevant parent nodes. In
order to facilitate this, there should be a possibility to perform all the basic navigation
techniques like drill up, drill down, and filter options at any point in the hierarchy.

• UR28-Overview of occurrence: Users should be able to see all the occurrences of
the particular leaf node in all the available hierarchies.

• UR29-Visual insights: Users should be able to see the hierarchy path for the selected
node and should be able to jump to any level in the path.9

4.2.2 User requirements from the current study

Within this section, we delineate the user needs and user requirements grounded in the
context of use for the current study. These user requirements are organised into three
traversals: Top-Down Approach, Middle-Out Approach, and Bottom-up Approach.

8This requirement has been stated in UR30 and UR31
9This requirement has been stated in UR32
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Table 4.6: User needs and user requirements from the current study

Context of use information Identified user needs Derived user requirements

Top-Down Approach:
Law students often read a law
book from the highest level of
the book‘s hierarchy down to
each chapter, subsection, and
passage well in advance be-
fore their law exams, because
they want to have a compre-
hensive understanding of a
certain topic related to the law
examination.

Law students need to know
the table of contents of a book
to understand the hierarchy of
the chapters quickly.
Law students need to know
the context of each reference
cited in a book section.
Law students need to know
the connections between
chapters/sections/references.
Law students need to be able
to traverse the hierarchy of
chapters/sections/references

UR8: With the system, the user
must be able to select the desired
book.
UR9: With the system, the user
must be able to recognise the ta-
ble of content of a book when
choosing the book.
UR10: With the system, the user
must be able to recognise the
context of each reference cited
in a book section.
UR11: With the system, the user
must be able to recognise the
connections between chapters/-
sections/references of a book.
UR12: With the system, the
user must be able to select the
wanted chapters/sections/refer-
ences within the hierarchy of a
book.

Middle-Out Approach:
Law students often do not
have enough time to find le-
gal subjects in a bunch of text-
books.

Law students need to have as-
sistance to find a legal subject
quickly.
Law students need to know
in which chapter/section of
a textbook the legal concepts
occur.
Law students need to know
which references co-occur in
the context of a legal concept.

UR21: With the system, the user
must be able to input keywords
in the search function when look-
ing for a specific subject.
UR22: With the system, the user
must be able to recognise where
to input the keywords when us-
ing the search functions.
UR23: With the system, the
user must be able to recog-
nise which chapter/section of a
textbook contains the keywords
when looking for legal concepts.
UR24: With the system, the user
must be able to recognise which
references occur in the context
of a legal concept.

Bottom-Up Approach:
Law students often deeply
analyse and precisely inter-
pret legal text, cases, statutes,
and regulations to broaden
their understanding of the ap-
plications.

Law students need to know
which legal reference they are
looking for that is likely to
be a book, to search for them
quickly.
Law students need to know
the connections between
chapters/sections/references.
Law students need to be able
to traverse the hierarchy of
chapters/sections/references.

UR30: With the system, the user
must be able to input a legal ref-
erence in the search function.
UR31: With the system, the user
must be able to recognise where
to input the reference when us-
ing the search functions.
UR32: With the system, the user
must be able to recognize the
connections between chapters/-
sections/references of a book.
UR33: With the system, the
user must be able to select the
wanted chapters/sections/refer-
ences within the hierarchy of a
book.
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4.2.3 Consolidated user requirements

In this segment, we amalgamate the findings from both studies to establish a comprehensive
set of definitive user requirements. If a user requirement identified in the previous study
from [18] aligns with those in the current study, we will solely state the requirements from
the current study. The design of the low-fidelity prototype will be tailored to meet these
requirements.

4.2.3.1 User Requirements: Top-Down Approach

• UR1: With the system, the user must be able to recognise all references that belong to
the chapter or any other textbook section deeper down in the hierarchy.

• UR2: With the system, the user must be able to select information using all the basic
navigation techniques drill up, drill down, and filter options at any point inside the
hierarchy.

• UR3: With the system, the user must be able to recognise the level inside the hierarchy
just by looking at it.

• UR4: With the system, the user must be able to select to incorporate hierarchies
without any issues into the visualisation, irrespective of the number of levels they
have.

• UR5: With the system, the user must be able to select the desired book.

• UR6: With the system, the user must be able to recognise the table of contents of a
book when choosing the book.

• UR7: With the system, the user must be able to recognise the context of each reference
cited in a book section.

• UR8: With the system, the user must be able to recognise the connections between
chapters/sections/references of a book.

• UR9: With the system, the user must be able to select the wanted chapters/section-
s/references within the hierarchy of a book.

4.2.3.2 User Requirements: Middle-Out Approach

• UR10: With the system, the user must be able to select all the sibling nodes at each
level.

• UR11: With the system, the user must be able to select other nodes with the same
reference.

• UR12: With the system, the user must be able to select information using all the basic
navigation techniques like drill up, drill down, and filter options at any point in the
hierarchy.

• UR13: With the system, the user must be able to recognise the level of hierarchy just
by looking at it.

• UR14: With the system, the user must be able to recognise hierarchies with varying
levels without any difficulty.
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• UR15: With the system, the user must be able to input keywords in the search function
when looking for a specific subject.

• UR16: With the system, the user must be able to recognise where to input the
keywords when using the search functions.

• UR17: With the system, the user must be able to recognise which chapter/section of a
textbook contains the keywords when looking for legal concepts.

• UR18: With the system, the user must be able to recognise which references occur in
the context of a legal concept.

4.2.3.3 User Requirements: Bottom-Up Approach

• UR19: With the system, the user must be able to recognise the level in the hierarchy
easily, and help users in understanding how the reference is used at various levels, in
different contexts.

• UR20: With the system, the user must be able to select information using all the basic
navigation techniques like drill up, drill down, and filter options at any point in the
hierarchy.

• UR21: With the system, the user must be able to recognise all the occurrences of the
reference.

• UR22: With the system, the user must be able to input legal reference in the search
function.

• UR23: With the system, the user must be able to recognise where to input the reference
when using the search functions.

• UR24: With the system, the user must be able to recognise the connections between
chapters/sections/references of a book.

• UR25: With the system, the user must be able to select the wanted chapters/section-
s/references within the hierarchy of a book.

4.3 Design solutions that meet user requirements
Following the compilation of consolidated user requirements, we advance to crafting a
solution aligned with them. In this segment, we delineate use scenarios, storyboards, task
models, wireframes, and low-fidelity prototypes.

4.3.1 Use Scenarios

4.3.1.1 Use Scenarios: Top-Down Approach

As Ms. Schmidt opens the prototype, it displays a list of legal books. Ms. Schmidt
is keen on understanding the nuances of contract law, so she chooses a book that she
would like to read and navigates through the book hierarchy. She starts at the top-level
category of “Contracts“ and quickly drills down to find subcategories like “Formation,“
“Performance,“ and “Breach“. The prototype allows her to explore each level effortlessly,
providing a bird’s-eye view of the legal landscape. Ms. Schmidt selects the subcategory
“Breach“ and is presented with a refined set of legal principles related to contract breaches.
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Each principle is accompanied by summaries and references, saving her from the tedious
process of flipping through many pages of a textbook. She can also easily switch to
another chapter while having the current one opened. In just a few minutes, Ms. Schmidt
identified a specific concept related to anticipatory breaches. Empowered by the prototype,
Ms. Schmidt seamlessly integrates the newfound knowledge to prepare for exams, saving
valuable time and allowing her to focus on the other aspects of the exam.

4.3.1.2 Use Scenarios: Middle-Out Approach

Ms. Schmidt decides to utilise the middle-out search approach to study for her mid-
term. She inputs keywords related to tort law, such as “standard of care” into the search
bar, relying on the prototype’s middle-out capabilities to provide targeted results. The
hierarchy visualisation prototype generates a set of recommended results based on her
input. Ms. Schmidt identifies a recommended concept related to “standard of care” within
the negligence framework. Intrigued, she clicks on the concept to explore further. The
prototype dynamically updates, revealing additional layers of information related to the
standard of care, including relevant case law and statutory references. She can also easily
go back to the previous page to see other recommended results. Empowered by the middle-
out search approach, Ms. Schmidt efficiently navigates through the legal landscape, saving
crucial time and ensuring a focused exploration of relevant concepts.

4.3.1.3 Use Scenarios: Bottom-Up Approach

Recognizing the need for precision in her study, she opts for a bottom-up search approach.
Given that the current prototype consolidates the top-down and middle-out approaches into
a unified view, Ms. Schmidt can readily discern the displayed results based on the entered
input. She inputs a specific legal reference likely to be found in textbooks, such as „§ 385
Abs. 2 ZPO“, or “§ 1060 ZPO”. The hierarchy visualisation prototype generates a set of
recommended results based on her input. Ms. Schmidt clicks on one of them to reveal
detailed information such as summaries, case law references, and key principles from
the selected treatise. The prototype’s ability to navigate directly from the specified legal
reference streamlines her workflow, allowing her to understand the various application
areas of the law.

4.3.2 Storyboards
Various methods exist for depicting how tasks can be executed with the envisioned interac-
tive system and how user needs can be fulfilled. While use scenarios are conveyed through
text, storyboards adopt a format akin to comic books. Within this section, we employ
storyboards to visually represent the use scenarios detailed in Section 4.3.1, providing a
visual aid for enhanced comprehension.

4.3.2.1 Storyboards: Top-Down Approach

The storyboard portrays Ms. Schmidt’s engagement with the present prototype employing
a top-down approach. In her attempt to gain a comprehensive understanding of a legal
subject, she endeavours to read a book for exam preparation. Nonetheless, the swift
overview of the book’s table of contents poses a challenge, particularly as all her books are
textbooks. Fortunately, upon being introduced to the current prototype, she leverages its
top-down approach to seamlessly read the entire book.
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Figure 4.4: Storyboard illustrates the use scenario from 4.3.1.1
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4.3.2.2 Storyboards: Middle-Out Approach

The storyboard illustrates Ms. Schmidt’s engagement with the current prototype employing
a middle-out approach. In her effort to uncover relevant references related to a legal subject,
she systematically explores each chapter and section of the book. However, the process of
searching for a legal subject from page to page is time-consuming, particularly given that
all her books are textbooks. Fortunately, upon introduction to the current prototype, she
adeptly utilises its middle-out approach to effortlessly retrieve comprehensive information
across the entire book by searching with keywords.

Figure 4.5: Storyboard illustrates the use scenario from 4.3.1.2
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4.3.2.3 Storyboards: Bottom-Up Approach

The storyboard depicts Ms. Schmidt’s engagement with the current prototype employing
a bottom-up approach. In her endeavour to identify relevant concepts related to a legal
reference, she systematically explores each chapter and section of the book. However, the
process of searching for a legal reference from page to page is tiresome, particularly given
that all her books are textbooks. Fortunately, upon introduction to the current prototype, she
adeptly utilises its bottom-up approach to effortlessly retrieve comprehensive information
across the entire book simply by searching with specific legal references.

Figure 4.6: Storyboard illustrates the use scenario from 4.3.1.3

4.3.3 Task Models

Derived from the use scenarios in 4.3.1, we formulated the task models for three approaches
in this section, showing how a law student employs the current prototype in the pursuit of
legal studies.

4.3.3.1 Task Model: Top-Down Approach
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Table 4.7: Task model shows how a user interacts with the current prototype employing
the top-down approach

Task: Get an overview of a legal book from the top level of
the book hierarchy to the bottom level.

Contextual precondition: The student needs to understand a legal area that is
described in a book but turning page to page of a paper
book is quite time-consuming.

Intended outcome: (Con-
textual postcondition)

The student understands complex relationships be-
tween concepts in the book and can proceed to read
relevant sections of the book for a deeper understand-
ing.

Subtasks:

Plan

• Find out which book category it belongs to.

• Decide which book is to be read.

Prepare

• A laptop with the prototype setup.

Perform

• Open the prototype and scroll down to the desired book category.

• Choose or search for a desired book by typing its name in the search bar.

• Click on the book to see its hierarchy.

• Choose the chapters/sections to drill down the table of contents.

• Click “View references” to see all references including in a chapter/section.

• Scroll down and click “View 10 more” to see another 10 references.

• Click on the back button to go back to the book hierarchy.

• Drill down and select the bottom level of the book hierarchy.

• Read the contexts of the references.

• Drill up/down the hierarchy.

• Click “Where to find” to see the hierarchy path leading to a reference in a
pop-up window.

• Click “Open PDF” to open the material in a new window.

• Click “X” to close the pop-up window.

• Click on a reference title to search for its relevant information.(This subtask
directs users towards the bottom-up scenario)

• Take notes
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4.3.3.2 Task Model: Middle-Out Approach

Table 4.8: Task model shows how a user interacts with the current prototype employing
the middle-out approach

Task: Find out more relevant information to a legal subject
to understand more abstract concepts and related refer-
ences to law or legal cases.

Contextual precondition: The student wants to find out more about a legal sub-
ject but looking for it in a comprehensive textbook is
quite time-consuming.

Intended outcome: (Con-
textual postcondition)

The student found all the information related to the
legal subject across the comprehensive textbook.

Subtasks:

Plan

• Decide on the keywords to be searched.

Prepare

• A laptop with the prototype setup.

Perform

• Open the prototype and scroll down to the desired book category.

• Choose or search for a desired book by typing its name in the search bar.

• Click on the book to see its hierarchy.

• Input the keywords in the search bar and click “Enter” to see the results.

• Click “view more” or “view less” to hide or reveal the context of each result.

• Scroll down and click “View 10 more” to see another 10 results.

• Click on “Where to find” to see the hierarchy path leading to a desired result.

• Drill up/down the hierarchy.

• Take notes
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4.3.3.3 Task Model: Bottom-Up Approach

Table 4.9: Task model shows how a user interacts with the current prototype employing
the bottom-up approach

Task: Find application areas of a legal reference.
Contextual precondition: The student wants to find out more about a legal refer-

ence but looking for it in a comprehensive textbook is
quite time-consuming.

Intended outcome: (Con-
textual postcondition)

The student found all the information related to the
legal reference across the comprehensive textbook.

Subtasks:

Plan

• Decide on the legal reference to be searched.

Prepare

• A laptop with the prototype setup.

Perform

• Open the prototype and scroll down to the desired book category.

• Choose or search for a desired book by typing its name in the search bar.

• Click on the book to see its hierarchy.

• Input a legal reference in the search bar and click “Enter” to see the results.

• Click “view more” or ”view less” to hide or reveal the context of each result.

• Scroll down and click “View 10 more” to see another 10 results.

• Click on “Where to find” to see the hierarchy path leading to a desired result.

• Drill up/down the hierarchy.

• Take notes
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4.3.4 Wireframes

In this section, we present the wireframes depicting the proposed interaction design of the
current prototype. Figure 4.7 illustrates a suggested design for the homepage of the current
prototype, featuring a search bar for querying book titles. Additionally, it showcases book
images accompanied by relevant information categorised under different branches of law.

Figure 4.7: A wireframe that shows a proposal for the home page of the prototype

Upon selecting a book, the user will navigate to the book hierarchy, where they can utilise
the top-down approach. Figure 4.8 displays the chapters or sections of the book hierarchy
for the user to make a selection, with the chosen chapters or sections displayed above them.
If the user opts for the middle-out or bottom-up approach, they can enter keywords related
to a legal subject or a legal reference in the search bar.

Figure 4.8: A wireframe that shows a proposal for the prototype when employing a
top-down approach
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Upon pressing “Enter,“ the prototype will guide the user to Figure 4.9, where the left side
displays a list of all results for the entered search, and the right side shows the hierarchy
path to a selected result along with its information.

Figure 4.9: A wireframe that shows a proposal for the prototype when employing a
middle-out or bottom-up approach

4.3.5 Low-fidelity Prototypes

In this section, we showcase the low-fidelity prototypes that illustrate the design of the
current prototype, incorporating user requirements and feedback obtained from the previous
prototype. The design of this prototype aims to address the challenges and concerns
identified in the previous prototype, offering users a straightforward and user-friendly
interface.

Figure 4.10 illustrates the prototype’s homepage featuring legal materials organised into
distinct law categories, including administrative law, civil law, and more. Each book
cover is accompanied by relevant information such as the book title, author’s name, and
publication year. In case the user is unsure about the specific law category of a desired
book, they can use the search bar located at the top right corner of the screen. This search
functionality enables users to efficiently locate legal materials based on their inputs. For
instance, when a user searches for books with titles containing “Wohnungseigentumsrecht,“
Figure 4.11 demonstrates that two results match the search input, both categorised under
“Civil Law“.
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Figure 4.10: Home page of a prototype
Figure 4.11: A prototype that shows a
user searching for a book title

4.3.5.1 Low-fidelity Prototypes: Top-Down Approach

Upon selecting the book from Figure 4.11, the user will be directed to the book hierarchy.
After that, the user can observe all sections of the desired book as the initial level of the
book hierarchy. Above the book sections is a navigation bar displaying the hierarchy path,
currently showing only the book title since the user is at the highest level of the book
hierarchy. When the user hovers the mouse over the title of the book, a chapter, or a section,
its complete name will be displayed, as depicted in Figure 4.12.

Figure 4.12: A user hovers over interactive elements within the top-down approach to
access their complete content.

To access all the references contained in a chapter or section, the user can choose “View
references“ beneath the name of that chapter or section. For example, if the user opts to
view references in “Teil 1: Mietrecht“, they will be directed to the next page displaying
the references in “Teil 1: Mietrecht“, as shown in Figure 4.13. The user can scroll down
and select “View 10 more“ to reveal additional references in this section of the book. The
navigation bar now displays the book title and the current hierarchy level.
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Figure 4.13: A prototype that shows a user employing a top-down approach

Selecting the title of the current level from the navigation bar, namely “Teil 1: Mietrecht“,
will guide the user to the subsequent level of the book hierarchy, featuring chapters under
“Teil 1: Mietrecht”. To progress to further levels, the user must click on the name of
each preferred chapter or section until reaching the bottom level of the book hierarchy, as
depicted in Figure 4.14. The navigation bar now showcases all the chosen chapters and
sections, allowing the user to conveniently scroll back and review the hierarchy path.

Figure 4.14: A prototype that shows a user employing a top-down approach

Selecting the name of the bottom level, specifically “1. Raum“, will direct the user to
its references and their respective context. To trace the path to these references, the user
can either check the navigation bar or opt for “Where to find” beneath each reference, as
illustrated in Figure 4.15. Additionally, in the pop-up window of “Where to find”, the user
has the option to open the PDF file of the book externally in a new window for further
reading.

Figure 4.15: A prototype that shows a user employing a top-down approach
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Upon closing the pop-up window, the user has the option to either click the back button or
select a preceding section from the navigation bar to navigate upward through the hierarchy,
as depicted in Figure 4.16.

Figure 4.16: A prototype that shows a user employing a top-down approach

While reviewing the references within a chapter or section, the user can expedite a search
for relevant information by clicking on the title of a legal reference, as illustrated in
Figure 4.17. This action effectively implements a bottom-up approach.

Figure 4.17: A prototype that shows a user employing a top-down approach

4.3.5.2 Low-fidelity Prototypes: Bottom-Up Approach

After entering the legal reference in the search bar, the prototype will present a compilation
of recommended results, showcasing references and their corresponding contexts based on
the search input. As depicted in Figure 4.18, the user gains visibility into the number of
results encompassing the queried reference. Additionally, the user can scroll through the
initial 10 results and opt to “View 10 more“ similar to the top-down approach shown in
Figure 4.18. This allows the user to unveil additional outcomes associated with the search
input, all while maintaining awareness of the count of results they have reviewed.
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Figure 4.18: A prototype that shows a user employing a bottom-up approach

Opting for “view more“ or “view less“, as illustrated in Figure 4.19, facilitates the revelation
or concealment of the context associated with a result. This feature enables users to read
the complete sentence containing the searched reference. In the current prototype, these
buttons are strategically employed to conserve space, uphold visual equilibrium, and
sustain information hierarchy. The highlighted green colouration of references within
the contexts serves as a visual cue, allowing users to promptly identify them and make
informed decisions regarding their relevance and the desire to explore further details.

Figure 4.19: A prototype that shows a user employing a bottom-up approach

To trace the path to a result, the user can choose “Where to find“ in each result, as
demonstrated in Figure 4.20. Opting for “Where to find“ directs the user to the right side
of the screen, displaying the book information and the hierarchy path to the desired result.
Here, the user has the option to open the PDF file of the book externally in a new window
for more in-depth reading. This “Where to find“ function in the bottom-up approach is the
same as the one in the top-down approach (see Figure 4.15); the only difference is that,
with the top-down approach, the information is displayed in a pop-up window, while it is
shown next to the result list with the bottom-up approach.
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Figure 4.20: A prototype that shows a user employing a bottom-up approach

4.3.5.3 Low-fidelity Prototypes: Middle-Out Approach

The representation of the middle-out approach is fundamentally similar to the bottom-up
approach in 4.3.5.2. The two key distinctions, as illustrated in Figure 4.18 and Figure 4.21,
are: 1. Rather than entering a legal reference, the user is required to input keywords
into the search bar to access a compilation of suggested results; 2. In addition to the
highlighted green colouration of references within the contexts, pink highlighted keywords
also act as a visual cue, aiding users in promptly recognizing them and making informed
decisions about their relevance and the decision to delve into further details. Appendix
A.1 provides supplementary visual elucidation detailing the user’s interaction with the
prototype utilising the middle-out approach.

Figure 4.21: A prototype that shows a user employing a middle-out approach





5. Evaluation

In this section, we detail the methodology and outcomes of the usability inspection,
which elucidate the pros and cons of the current prototype. The usability inspection
was conducted by the author of this thesis (also the prototype designer) and a Certified
Professional in Usability and User Experience. The inspection endeavours to tackle the
identified challenges and issues in the prototype, providing clear improvement suggestions
for future iterations. Appendix A.2 offers photographic documentation delineating the
users’ feedback during their interaction with the prototype.

5.1 Evaluation against heuristic criteria
In this section, we assess the low-fidelity design of the current prototype using 10 heuristics
devised by Jakob Nielsen [9]. The designer was tasked with adopting the perspective of
a first-time user and assessing the intuitiveness of the interface elements. Subsequently,
the elements underwent evaluation based on the 10 heuristics. Additionally, Appendix
A.2 provides visual documentation capturing users’ feedback while engaging with the
prototype.

Figure A.8 illustrates a challenge encountered by users in the top-down approach, where it
becomes difficult to discern which subsections of the book they have already viewed. This
issue arises because the displayed parts at the lowest level of the book hierarchy appear
identical to others. To address this minor issue, a user suggests that subsections from the
lowest level of the book hierarchy should be visually differentiated, perhaps by using a
distinct colour or style upon selection, facilitating users in recognizing which parts they
have already explored and those yet to be read. This observation pertains to heuristic
number 7: Recognition rather than recall.

A usability challenge experienced by users is highlighted in Figure A.9 when encountering
the “Open PDF“ button, particularly in the middle-out and bottom-up approaches. Users
find it challenging to discern the purpose of this button, leading to uncertainty about
whether it will open a PDF file directly within the prototype or externally. Consequently,
users hesitate to click the button, fearing potential loss of their current progress. To mitigate
this issue, a user proposes renaming the button to something more specific, such as “Open
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article externally,“ or incorporating a tooltip feature that provides a brief explanation
when users hover over the button, clarifying its function, such as “Open the article in a
new window“. This feedback aligns with heuristic number 10: Help and documentation.
Another significant challenge is faced by users during the middle-out and bottom-up
approaches when engaging with the “Where to find“ function. After reviewing the book
source of a reference on the right side of the screen and returning to the list of references on
the left side, users find it challenging to distinguish the reference they are currently viewing
from others (see Figure A.10). This confusion arises because all displayed references
appear identical. To address this major issue, a user proposes visually differentiating the
references or their functions within “Where to find“, perhaps by employing distinct colours
or styles upon selection. This recommendation aligns with heuristics number 1 and 7:
Visibility of system status and Recognition rather than recall.

A challenge confronted by users is underscored in Figure A.11 when utilising the search
function. Upon entering an incorrectly spelled or nonexistent input into the search bar, the
system displays “About 0 result“, leaving users uncertain about the nature of their mistake
and how to proceed. To address this issue, a user suggests providing a more specific error
message, such as “No results found. Please review your input and try again“, or offering
recommendations for similar terms, such as “Showing results for ‘Mietvertrag‘ instead
of ‘Mitvtrag‘. This feedback aligns with heuristics number 1 and 9: Visibility of system
status and Help users recover from errors. Another problem emerges regarding the search
bar because the info icon appears visually disconnected from the surrounding information,
resembling a disabled function (see Figure A.12). This inconsistency in colouration
between the icon and its adjacent text may confuse users, making them perceive them as
separate interaction elements. To rectify this minor issue, a user recommends aligning the
icon’s colour with its contextual text, enhancing its recognizability as a clickable element.
This feedback corresponds to heuristic number 4: Consistency and Standards.

Figure A.13 underscores a usability hurdle encountered by users while attempting to revisit
previously accessed books. Users lack the functionality to review their search history,
compelling them to rely on memory or retrace their steps to locate previously viewed books.
To address this challenge, a user suggests incorporating features such as recommending
recently accessed books in the search bar or providing a list of previously chosen items.
This recommendation aligns with heuristic principles number 6 and 7: Recognition Rather
than Recall and Flexibility and Efficiency of Use. Another issue is shown in Figure A.14
and Figure A.17 illustrates where users may encounter difficulty navigating the prototype
due to the absence of documented instructions and definitions. To address this minor
challenge, a user suggests including a link to the prototype’s documentation adjacent to the
search bar, enabling users to access resources for a better understanding of the prototype’s
functionality and terminology. This recommendation aligns with heuristics number 2 and
10: Match between System and the Real world and Help and Documentation.

Figure A.15 illustrates a minor issue noticed by users upon landing on the home page. Users
may find themselves scrolling through the list of books in each category for an extended
period without knowing when they reach the end. To mitigate this minor challenge, a user
recommends displaying the total number of books and the number of displayed books
in each category. This suggestion aligns with heuristic principle number 1: Visibility of
System Status. During their interaction with the prototype, users also identify another
challenge: they consistently need to input the entire keyword in the search bar, which can be
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cumbersome, especially given the length of some German legal terms (refer to Figure A.16).
To address this issue, the prototype should suggest search terms as users type the initial
characters, aligning with user expectations set by other widely used search engines like
Google. This recommendation aligns with heuristics number 4 and 7: Consistency and
Standards, and Flexibility and Efficiency of Use.

5.2 Evaluation against user requirements
In this section, we evaluate the low-fidelity design of the current prototype concerning the
user requirements outlined in 4.2.3. Rather than employing a cognitive walkthrough, we
opted to assess the prototype against user requirements, which are similarly rooted in task
and user needs.

5.2.1 Evaluation against user requirements from the top-down
approach

UR1: To fulfil this user requirement, we integrate a feature titled “View References“ into
each chapter and section of the book hierarchy. When users select this option, depicted in
Figure 5.1, they can access all references associated with that specific chapter or section,
as illustrated in Figure 5.6.10

Figure 5.1: User requirement is satisfied in the prototype design for the top-down approach

UR2: To meet this user requirement, users are provided with the option to progress to the
next chapter or subsection for further exploration, as depicted in Figure 5.1. Additionally,
a navigation bar, as seen in Figure 5.7 and Figure 5.8, displays the selected chapters and
sections’ hierarchy path, enabling users to navigate back by scrolling left or right and
selecting a chapter or section from the bar to return to previous levels.11

10With the system, the user must be able to recognise all references that belong to the chapter or any other
textbook section deeper down in the hierarchy.

11With the system, the user must be able to select information using all the basic navigation techniques
drill up, drill down, and filter options at any point inside the hierarchy.
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Figure 5.2: User requirement is satisfied in the prototype design for the top-down approach

UR3: To fulfil this user requirement, the level is displayed twice, as illustrated in Figure 5.3,
ensuring ease of recognition for users: it appears both in the navigation bar as the selected
section and above the references as the title.12

UR4: To address this user requirement, the subsequent level to be selected is prominently
displayed in the centre of the screen, while the chosen levels are listed in the navigation bar,
allowing users to navigate up or down (refer to Figure 5.2). This ensures smooth folding
and unfolding of the hierarchy, regardless of the number of levels within a book, without
encountering visual impediments.13

12With the system, the user must be able to recognise the level inside the hierarchy just by looking at it.
13With the system, the user must be able to select to incorporate hierarchies without any issues into the

visualisation, irrespective of the number of levels they have.
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Figure 5.3: User requirement is satisfied in the prototype design for the top-down approach

UR5: To meet this user requirement, users can select a desired book result, as illustrated
in Figure 5.4, to open it.14

14With the system, the user must be able to select the desired book.
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Figure 5.4: User requirement is satisfied in the prototype design for the top-down approach

UR6: To fulfil this user requirement, once a desired book result is selected, users can view
the initial level of the table of contents, as demonstrated in Figure 5.5, and proceed to
select a chapter to explore the subsequent level of the table of contents.15

UR7: To address this user requirement, when the user opts to “view references“ for a
chapter or section, the references along with their context from the selected parts will
be displayed, as shown in Figure 5.6. In this view, the user can read complete sentences
containing the highlighted green references.16

15With the system, the user must be able to recognise the table of contents of a book when choosing the
book.

16With the system, the user must be able to recognise the context of each reference cited in a book section.
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Figure 5.5: User requirement is satisfied in the prototype design for the top-down approach

Figure 5.6: User requirement is satisfied in the prototype design for the top-down approach
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UR8: To meet this user requirement, when users examine the navigation bar, the intercon-
nected segments of each book level are exhibited, reflecting their consecutive selections,
as depicted in Figure 5.7 and Figure 5.8.17

Figure 5.7: User requirement is satisfied in the prototype design for the top-down approach

17With the system, the user must be able to recognise the connections between chapters/sections/references
of a book.
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Figure 5.8: User requirement is satisfied in the prototype design for the top-down approach

UR9: To address this user requirement, the subsequent chapters or sections of a book
hierarchy are presented at the centre of the screen, as shown in Figure 5.9, enabling users
to choose them for further navigation down the hierarchy.18

18With the system, the user must be able to select the wanted chapters/sections/references within the
hierarchy of a book.
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Figure 5.9: User requirement is satisfied in the prototype design for the top-down approach

5.2.2 Evaluation against user requirements from the middle-out
approach

UR10: To meet this user requirement, we also incorporate a functionality labelled “View
References“ alongside each reference result. Upon selecting this feature, users can explore
the hierarchy path directing to the selected reference, as demonstrated in Figure 5.10.
When users opt for a specific chapter or section, such as “Teil 1: Mietrecht“, they will be
directed to Figure 5.11. Here, users can navigate to “Teil 1: Mietrecht“ in the navigation
bar to view the sibling nodes at the same level as the chapter.19

19With the system, the user must be able to select all the sibling nodes at each level.
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Figure 5.10: User requirement is satisfied in the prototype design for the middle-out
approach

Figure 5.11: User requirement is satisfied in the prototype design for the middle-out
approach
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UR11: In response to this user requirement, upon selecting a desired reference during the
middle-out approach, users are redirected to a bottom-up search interface, as depicted in
Figure 5.10. This interface presents a list of results derived from the chosen reference,
allowing users to explore additional nodes related to the same reference, as illustrated in
Figure 5.12.20

Figure 5.12: User requirement is satisfied in the prototype design for the middle-out
approach

UR12 - UR13 - UR14: In line with these user requirements, upon selecting “Where to
find” in Figure 5.10, users are provided with a comprehensive view of all levels within
the book hierarchy leading to the selected reference, as depicted in Figure 5.13. Here,
users have the option to navigate through chapters or sections to explore sibling nodes and
traverse the hierarchy, as outlined in UR10. It’s noteworthy that the features “Where to
find“ and the button “Open PDF“ are introduced as additional functionalities, not explicitly
stated as user requirements. Nonetheless, these additions are implemented based on the
intuitive expectation that users would naturally seek access to the book source and the
ability to open the book for further reading.212223

20With the system, the user must be able to select other nodes with the same reference.
21With the system, the user must be able to select information using all the basic navigation techniques

like drill up, drill down, and filter options at any point in the hierarchy.
22With the system, the user must be able to recognise the level of hierarchy just by looking at it.
23With the system, the user must be able to recognise hierarchies with varying levels without any difficulty.
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Figure 5.13: User requirement is satisfied in the prototype design for the middle-out
approach

UR15 - UR16: Aligned with these user requirements, a search field adorned with a magni-
fying glass symbol is positioned at the upper-right corner of the interface, as illustrated in
Figure 5.14. Clicking on the information icon situated within the search bar reveals the
prompt “Search for keywords/reference“, aiding users in comprehending the functionality
of the search feature.2425

24With the system, the user must be able to input keywords in the search function when looking for a
specific subject.

25With the system, the user must be able to recognise where to input the keywords when using the search
functions.
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Figure 5.14: User requirement is satisfied in the prototype design for the middle-out
approach

UR17: By this user requirement, users have the option to select “Where to find“ for a
desired result, depicted in Figure 5.15, enabling them to view the hierarchical path guiding
to the selected result, as depicted in Figure 5.10.26

UR18: In line with this user requirements, following the input of keywords as outlined in
UR5 and UR6, a compilation of references linked to the entered keywords is presented. In
these results, users can readily identify the keywords and references as they are visually
highlighted in distinct colours within the context, as illustrated in Figure 5.14.27

26With the system, the user must be able to recognise which chapter/section of a textbook contains the
keywords when looking for legal concepts.

27With the system, the user must be able to recognise which references occur in the context of a legal
concept.
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Figure 5.15: User requirement is satisfied in the prototype design for the middle-out
approach

5.2.3 Evaluation against user requirements from the bottom-up
approach

UR19 - UR20 - UR24 - UR25: Given that the depiction of the bottom-up approach
mirrors that of the middle-out approach, as discussed in 4.3.5.1, these user requirements
are satisfied as detailed in UR10 and UR12 - UR13 - UR14.28293031

28With the system, the user must be able to recognise the level in the hierarchy easily, and help users in
understanding how the reference is used at various levels, in different contexts.

29With the system, the user must be able to select information using all the basic navigation techniques
like drill up, drill down, and filter options at any point in the hierarchy.

30With the system, the user must be able to recognise the connections between chapters/sections/references
of a book.

31With the system, the user must be able to select the wanted chapters/sections/references within the
hierarchy of a book.
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Figure 5.16: User requirement is satisfied in the prototype design for the bottom-up
approach

Figure 5.17: User requirement is satisfied in the prototype design for the bottom-up
approach
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UR21: Consistent with this user requirement, in adherence to the directives outlined in
UR22 and UR23, upon inputting the legal reference, a compilation of results associated
with the entered reference is generated. Within these results, users can readily access the
initial 10 instances of the reference, with the option to expand their view by selecting
“View 10 more” to explore additional relevant results, all while maintaining awareness of
the number of results reviewed, as depicted in Figure 5.14.32

Figure 5.18: User requirement is satisfied in the prototype design for the bottom-up
approach

UR22 - UR23: Considering that the portrayal of the bottom-up approach closely resembles
that of the middle-out approach, as elucidated in 4.3.5.1, these user specifications are met
as explicated in UR15 - UR16.3334

32With the system, the user must be able to recognise all the occurrences of the reference.
33With the system, the user must be able to input legal reference in the search function.
34With the system, the user must be able to recognise where to input the reference when using the search

functions.
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Figure 5.19: User requirement is satisfied in the prototype design for the bottom-up
approach



6. Conclusion & Future Work

This thesis introduces a prototype designed to visualise concept hierarchies tailored for
users engaged in legal material comprehension. It examines existing hierarchy visualisation
methods utilised by other researchers and contrasts them with the approach adopted in this
study. Furthermore, it proposes various methodologies to facilitate users in comprehending
legal subjects thoroughly and effortlessly locating pertinent references.

In conclusion, the evaluation of the prototype against user requirements for three distinct
traversals and 10 heuristics suggests that the amalgamation of the middle-out and bottom-
up approaches produces superior outcomes compared to previous iterations. However, user
engagement with the prototype requires further enhancement, particularly in enabling users
to track their ongoing activities within the system. Our findings underscore the importance
of interface design in facilitating user interaction and satisfaction.

The advantages of this prototype, along with prospects, are delineated as follows.

Strengths

This part will highlight the strengths of the prototype, emphasizing its advantageous
features and capabilities. It will provide an overview of the aspects where the prototype
excels, showcasing its effectiveness and potential benefits for users.

• Classification of Legal Materials: On the homepage and during book title searches,
books are organised into distinct main categories of law. This arrangement aids users
in promptly determining if a book pertains to a legal field of their interest.

• Overview of References at Each Hierarchy Level on Demand: When navigating down
or up a book’s hierarchy, users can utilise the “View References“ option to access all
references contained within a chapter or section rather than facing an overwhelmingly
long list while still navigating through the hierarchy.

• Source of Book: Users seeking bibliographic details like the book title, author’s name,
and publication date can readily access this information by selecting the “Where to
find“ feature.
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• Facilitation of Hierarchy Navigation with Navigation Bar: Users can have a compre-
hensive overview of all selected levels on top of the screen by scrolling the navigation
bar horizontally, thus eliminating the need to restart from the beginning.

• Integration of Middle-Out and Bottom-Up Approaches: In response to user challenges
encountered with the prior prototype, we opted to amalgamate the middle-out and
bottom-up approaches into a unified visualisation. This functionality can be seamlessly
activated by inputting legal keywords or references into the search bar post selection
of a legal article, enabling users to conduct searches within the article seamlessly
without needing to switch approaches.

• Presentation of Visible Outcomes and Overall Results: As users navigate through lists
of references, they can monitor the number of references they have already reviewed
and the total number of results remaining to be explored.

Future Work

This part will delve into proposals for enhancing the current system. It will outline various
suggestions aimed at refining the functionality and usability of the prototype based on
evaluation results and identified areas for improvement.

• Integrating an auto-suggest feature that provides recommended results as users begin
typing their search queries. This enhancement would streamline the search process,
allowing users to navigate the prototype more efficiently and effectively.

• Developing a comprehensive Q&A section either in text format or as a chatbot inter-
face, offering users quick access to information and guidance on using the prototype.
This resource would help users navigate the prototype with confidence and clarity,
reducing uncertainty and hesitation during interaction.

• Implementing a feature that directs users directly to the section of the book housing
the chosen result, optimising the retrieval process and enhancing user experience. This
improvement ensures users swiftly access the pertinent information they seek without
the need for additional navigation steps.

• Regarding maintaining user engagement and encouraging return visits, it is imperative
to allow users to create personalised accounts within the prototype. Through these
accounts, users can track their reading progress across different books, save references
for future access, and easily copy the hierarchy path of references.



Appendix

A.1 Low-fidelity prototypeswithmiddle-out approach

Figure A.1: A prototype that shows a user employing a middle-out approach
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Figure A.2: A prototype that shows a user employing a middle-out approach

Figure A.3: A prototype that shows a user employing a middle-out approach
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Figure A.4: A prototype that shows a user employing a middle-out approach

Figure A.5: A prototype that shows a user employing a middle-out approach
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Figure A.6: A prototype that shows a user employing a middle-out approach

Figure A.7: A prototype that shows a user employing a middle-out approach
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A.2 Usability Inspection: Heuristic Evaluation

Figure A.8: Evaluation against heuristic criteria
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Figure A.9: Evaluation against heuristic criteria
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Figure A.10: Evaluation against heuristic criteria
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Figure A.11: Evaluation against heuristic criteria
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Figure A.12: Evaluation against heuristic criteria
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Figure A.13: Evaluation against heuristic criteria

Figure A.14: Evaluation against heuristic criteria
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Figure A.15: Evaluation against heuristic criteria
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Figure A.16: Evaluation against heuristic criteria
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Figure A.17: Evaluation against heuristic criteria
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