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A case study about the utilization of a traceability dashboard in industry 

A dashboard visualizes an overview of information relevant to the context in which the dashboard resides. 

The aim of this research is to investigate the use of a custom-made dashboard for traceability purposes. The 

company included in this study currently uses their Traceability Dashboard to graphically represent test 

coverage analysis.  
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Abstract—Traceability is known as an important aspect of the
development process. However, there are no universal tools that
solve the traceability issues for all organizations. Thus, many
choose to develop their own solutions. Due to this trend, there is
an interest to explore if organizations are able to achieve their
traceability goals by using custom traceability tools. In this paper,
we investigate the utilization of a custom-made Traceability
Dashboard and identify possible improvements through a case
study involving a large-scale company. One observation and ten
interviews were conducted, Additionally, a questionnaire was
sent out to 133 practitioners, of which 37 answered. The results
reveal ways in which the dashboard facilitates the development
process. However, the utilization of the tool is still immature, and
there is a need for improvements. The Traceability Dashboard
has not reached its full potential, but there is seemingly low
resistance to utilizing the tool. The practitioners who already
utilize the dashboard realize its benefits and look forward to its
increased integration into the company’s traceability practices.

Index Terms—traceability, traceability dashboard, coverage
analysis, aggregated data visualization.

I. INTRODUCTION

Traceability is a heterogeneous practice used to demonstrate
artifact relationships by creating and defining traceability links
(i.e. trace links) [1]. The intention is to support software
quality and create a unified understanding of the project which
leads to improved collaboration within and between groups
and organizations [1]–[3]. As an example, coverage analysis
may provide team(s) with an understanding of the current
project status in regards to how many requirements are covered
by tests. To obtain such information there needs to be trace
links between requirements and their respective test cases. In
return, this data can be visualised in a dashboard to facilitate
change impact analysis. Moreover, change impact analysis can
assist in assessing the risks when faced with the need to
make changes to a requirement. Having trace links between
related or broken down requirements, creates the possibility
to identify all areas affected. Furthermore, traceability helps
maintain an understanding of what artifacts are connected,
and which parts of the system have been implemented and
tested [4]. Traceability also improves software quality and
system acceptance by supporting: Maintenance, evolution,
documentation, testing, and reuse [3].

Despite the benefits of traceability, the challenge of main-
taining high quality traceability links is a recurring topic.
There is seemingly poor or divided understanding of what
traceability is and why it is important [1], [4], [5]. Further-
more, there is no universal tool or guide for how to implement,
maintain, and use traceability as a process. Lots of manual
work, lack of communication and little to no understanding
of traceability, are all common problems discussed by several
researchers in the area [2]–[4], [6], [7].

Due to the high value that good traceability brings, it is
important to get a wider understanding of why, and how
traceability can be implemented and used in an easier and
more efficient way. Wohlrab et al. [2] express the importance
of unified tools and collective understanding of the traceability
practice. Similarly, Winkler & von Pilgrim [1] suggest that a
universal tool supporting traceability is needed regardless if
traceability is done manually or automatically within Model-
Driven-Development. In addition Maro et al. [3] state that
collaboration within a company would be improved by a
unified tool.

Even though many ready-made commercial and non-
commercial traceability tools exist on the market, findings
by Klimpke et al. [8] suggest that companies often choose
to develop custom traceability tools. The reason for choosing
to develop custom tools is mainly because organizations are
different in nature, utilize various tools in development, and
are unwilling to rely on external enterprises [8].

Previous research suggest that the state of the art is
to develop custom tools for traceability purposes within
companies [8]. Due to this, we see a need to further explore
if organisations benefit from using custom traceability tools.
This study aims to investigate the use of aggregated data
visualization through dashboards and the benefits of the
functionalities it can implement. We therefore conduct a case
study to explore how a custom-made traceability tool supports
the development process within a company. A collaboration
between the University of Gothenburg and a large-scale
systems engineering company provides an opportunity to
conduct this research. A dashboard is in this study understood
as per the definition by Few [9]:



“A dashboard is a visual display of the most important
information needed to achieve one or more objectives;
consolidated and arranged on a single screen so the
information can be monitored at a glance.”.

Our research is motivated by two aspects: (1) Understanding
when a traceability dashboard serves the development process.
This, to contribute new knowledge to research, and (2),
exploring what developers in the context of this research
are lacking in terms of traceability support that could be
addressed by a traceability dashboard. This, to provide
industry with suggestions for improvement. These aspects
resulted in the following research questions (RQs):

RQ1: What is the impact of the Traceability Dashboard on
the development process on a team and individual level?

The first research question aims to investigate how and
when the dashboard is used by the individual as well as
how it benefits their individual workflow. Hence, realizing
the benefits that aggregated data visualization provides the
individual user.

RQ2: What is the impact of the Traceability Dashboard on
collaboration between roles in the development process?

By exploring how and in what ways the dashboard is used,
the second research question aims to gain an understanding of
how and when the dashboard is beneficial on a collaborative
level. Hence, realizing the benefits that aggregated data
visualization provides the users.

RQ3: What changes regarding the Traceability Dashboard
would be useful to the teams and the individual developer?

By investigating the above research questions we believe
we can identify potential gaps in functionalities that otherwise
would benefit and support the users on both an individual and
collaborative level. This would lead to an understanding of
what the dashboard could contribute with, if improved, as well
as concrete suggestions of improvements.

II. RELATED WORK

A. Collaboration

Traceability plays a big part in collaboration within in-
dustrial environments. It supports good communication in
distributed work settings and provides more transparent knowl-
edge sharing. These effects increase collaboration although
it can be difficult to implement due to the various ways
of working in different domains [2], [3]. Traceability helps
understanding what sub-parts affect each other as well as
knowing what has been implemented and tested [4]. As
further discussed by Šmite et al. [10], knowledge sharing is
of high importance in industry. Bad communication equals
bad performance, and today there is an increasing request for
better communication amongst development teams to facilitate

learning and support [10]. Hence, social collaboration tools
have an impact on traceability management and knowledge
sharing [2].

A unified knowledge and understanding of why traceability
is important along with a unified tool increases the level of
collaboration [2], [3]. However, due to the low level of ma-
turity that traceability has, a unified understanding is difficult
to achieve [1]. Everyone can not know everything [10], and
since traceability is not only about knowing which requirement
belongs to what functionality, but also which artifacts are
connected and affected by one another, maintaining traceabil-
ity links has to be in everyone’s interest. Since the scope
of maintaining traceability can be vast within a company,
knowledge that has not been documented will get lost, which
proves how valuable good traceability is for collaboration [1].

There are problems that affect the quality of trace links
such as lack of training in using traceability tools and un-
derstanding of traceability as a whole [6]. A challenge due
to lack of education is misuse of traceability data, e.g., to
manipulate trace links that indicate performance, due to fear
of management [4]. Stakeholders’ and developers’ diverse
understanding of traceability does affect the maintenance of
trace links in regards to requirements, which further decreases
communication, collaboration and overall quality [6].

B. Dashboards in Traceability Tools

This study explores how a traceability dashboard impacts
the development process. The reasons for looking into the
use of a dashboard in particular, as one way of addressing
traceability, are presented in this section.

Previous research has indicated which traceability tool
functionalities are more and less frequently implemented in
traceability tools. Shahid et al. [11] have analyzed several
requirements engineering and traceability tools. The tools were
categorized based on if they support requirements engineering
and facilitate traceability, or if they were developed specifi-
cally for requirements traceability. They further describe the
functionalities of these tools:

• Automatic link detection means that the tool can automat-
ically identify relationships between artifacts.

• Automatic link creation and change signifies that the tool
can force trace-links to be created or changed.

• Coverage analysis support means that the tool has the
ability to produce an overview of the artifacts that have
no bidirectional [12] traces.

• Documentation support entails that the tool can extract
requirements from a specification document and also
create documents inside the tool to describe requirements.

• Graphical representation means that the tool presents
traces in a graphical form i.e., matrices, trees, or graphs.

• Lastly, Tool integration describes that the tool is able to
interface with other tools used in development to make
their information reusable in the traceability tool.

According to their study, the functionalities most frequently
implemented in the evaluated tools are Automatic link creation
and change and Documentation support. The less frequently



implemented are Automatic link detection, Coverage analysis
support, Graphical representation, and Tool integration. Based
on the study by Shahid et al. [11] it was identified that some
of the traceability tool functionalities less implemented by the
eleven analyzed tools are also those that may be addressed
by a traceability dashboard, namely Coverage analysis and
Graphical representation. According to Few [13], a trace-
ability dashboard is inherently about graphical representation.
This either indicates that the use of these functionalities is
less effective or that their value has not been realized. An
indication of this is, as suggested by Klimpke et al. [8], that
one reason for companies refraining from the use of ready-
made traceability tools is the lack of tool integration.

Moreover, Santiago et al. [14] present the Model-Driven-
Engineering tool iTrace. In comparison to seven other trace-
ability tools, iTrace is the only tool that visualizes aggregated
views of traceability data and implements a dashboard. They
indicate that it is very rare to include aggregated views,
particularly in the form of a dashboard in developed trace-
ability tools. In terms of types of visualization, the other tools
supported graph-based, tree-like editor, and multipanel editor,
rather than a dashboard. The reason for considering aggregated
data visualization and a dashboard in research is because it
relates to the functionalities of coverage analysis and graphical
representation mentioned by Shahid et al. [11].

C. Dashboards in Industry

Mäder et al. [15] have evaluated traceability information
for safety-critical projects. In their paper, they observe the
problems of people not directly realizing the benefits of
traceability. In addition, stakeholders and managers could not
see the status of the traceability effort. To tackle this, Mäder
et al. [15] suggested the use of a dashboard with e.g., burn
down charts for several reasons, including to keep track of the
amount of requirements without passing test cases, which is
related to coverage analysis.

Another mention of traceability dashboards has been re-
ported by Klimpke et al. [8]. Their study included a large-
scale software engineering company that identified their data
analysis to be insufficiently supported in regards to traceabil-
ity. This hindered operative work. The company fixed this
by implementing a traceability dashboard. The goal was to
visualize and aggregate data to review a project’s state of im-
plementation to uphold the project’s traceability policies. For
this company these policies included measuring test coverage
and test success, and measuring project progress.

In recent years, Ivanov et al. [16] conducted an interview-
based study with the goal to build a ready-made developer
dashboard to be used by software companies. According to
the researchers, dashboards are increasing in popularity while
the effectiveness is still in question. The findings suggest five
kinds of metrics that are necessary for an effective developer
dashboard:

• Metrics displaying the current progress of the project,
• metrics showing the speed of the work carried out,
• metrics to show the status of testing,

• metrics displaying the status of software quality and,
• metrics showing the effectiveness of effort estimation.

Additionally, Ivanov et al. [16] observed that developers were
generally more concerned with making sure that the develop-
ment process is on track rather than monitoring the quality
of the software. Furthermore, developers reported wanting
a dashboard that notifies them whenever the development
process is on the wrong track.

D. Defining Dashboards

Few [9] suggests that a dashboard is a type of display or
style of presentation of measurements. It is customized for
specific purposes depending on the context. The context may
be in terms of industry and area of use such as strategic
decisions, daily operations, or task tracking. Hence, the type
of information displayed in a dashboard is not generically
defined, nor is the technology. A dashboard is a single screen
that effectively informs about things that need to be done [9].

Few presents the characteristics of a dashboard. The author
considers High-level summaries to be the main component.
The intent of the summary information is to display what
is happening, but not why. A dashboard can allow for ana-
lyzing underlying reasons but it is not necessary for it to be
considered a dashboard. Concise, clear, and intuitive display
mechanisms are needed to convey the information in a single
screen. Examples of graphical representation which are also
used in the context of this research are bar charts, pie charts,
and line charts. Since the purpose of a dashboard is to assist
the user in reaching specific goals, the information displayed
must be customized to fit the person, group, or function [9].

In terms of displaying metrics and KPIs, Few writes that a
dashboard should include officially defined KPIs, however not
exclusively, if other information is also required. The author
further acknowledges that useful information is not always
quantitative even though monitoring progress usually relies on
metrics. Furthermore, a dashboard can present either real-time
data or periodic snapshots. Lastly, Few believes a dashboard
is best viewed via Web browser through Internet or an intranet
[9].

III. RESEARCH METHODOLOGY

A. Research methodology to be used

To answer the research questions, the research methodol-
ogy chosen is a case study. According to Runeson & Höst
[17], a case study investigates a phenomenon, in this case
a traceability dashboard, in it’s natural context. The context
of this research will be presented in Section III-B. This
research is descriptive and improving in nature. Descriptive,
since the research aims to portray the use of the traceability
dashboard in its context through RQ1 and RQ2. Improving,
since this research attempts to suggest how the dashboard can
be improved for the practitioners’ benefit through RQ3. These
natures are relevant for a case study according to Runeson &
Höst [17].

The target group is practitioners who work in a company
trying to derive benefits from using a traceability dashboard in



their development process. The company used for this study
was chosen due to the collaboration between the University of
Gothenburg and a large-scale company with roots in mechan-
ical engineering. Through purposive sampling [18] facilitated
by a company representative, the company has provided access
to all engineers of the company’s systems engineering network
and to four projects (A, B, C and D) where the aim is to
have the Traceability Dashboard as a part of the development
process. The units of analysis are the individual developer and
the projects. A case study is expected to perform intentional
sampling which weakens generalizability [17]. However, the
case included in the study is typical and relevant in terms of
a large-scale company with roots in mechanical engineering
expanding its use for software.

B. Research context

The case of this study conducts large-scale projects involv-
ing both mechanical-, hardware-, and software engineering.
The company is based in a European country (X) with two
offshore locations in Asia (Y and Z). The company has been
collaborating with the University of Gothenburg in their con-
tinued work to establish traceability between artifacts from the
mechanical-, hardware-, and software engineering domains.

All practitioners included in the study are affected by the
company’s traceability policies. Additionally, four projects in
the company have been introduced to the traceability dash-
board. This makes the sample eligible for RQ1, RQ2 and
RQ3. The four projects work on different hardware, software,
and mechanical artifacts. Each project consists of roughly
50-100 employees. Furthermore, the projects are in different
decision points (DP) in regards to the Stage-Gate Model which
is a roadmap for conceiving, developing and launching new
products [19]. The company’s defined stages are described in
Table I.

The product of each project is broken down into
components which are developed by Scrum Teams consisting
of mechanical-, hardware-, and software engineers and/or
technicians. Each team has a Scrum Master and a Product
Owner. Additionally, there is a Technical Product Owner
for each value stream of products. Table II presents general
information about the four projects including their decision
points.

The Traceability Dashboard. The dashboard is still in its in-
troduction phase. At the time of this research, the four projects
had had access to the Traceability Dashboard for about three
months. Company projects are currently working with trace-
ability as a manual process by using IBM Rational DOORS,
Test Verification System (TVS) reports, and Microsoft Excel.
Previously, an Excel sheet with the system requirements was
extracted from DOORS and manually compared to the test
cases written in TVS to perform test coverage analysis. The
projects deal with hundreds to thousands of requirements. The
Traceability Dashboard is implemented to give an overview
of the projects’ test coverage of requirements and to simplify
the current workflow. The tool automatically combines data

TABLE I
COMPANY’S STAGE-GATE MODEL DECISION POINTS

Decision Point Description

DP1 Project is approved
DP2 -
DP3 Project specification finalized
DP4 Project implementation finalized
DP5 -
DP6 Project can go to sale
DP7 Project is handed over to service and maintenance

from DOORS and TVS in an Excel sheet which serves as
the underlying data for the Traceability Dashboard. The tool
allows the user to navigate to a list of all requirements
and corresponding tests apart from providing the dashboard
overview. The Traceability Dashboard overview presents:

• A list with the amount of requirements in different
categories of engineering,

• a bar chart graphically presenting the verification method
used for tested requirements,

• a doughnut chart graphically presenting the portions of
passed, failed, and missing test cases and,

• three line charts graphically presenting the historical
values for the above mentioned items.

C. Data collection

The qualitative data collection was conducted using subjects
within the four projects described in III-B. The quantitative
data collection aimed to utilize the entire sample, i.e., the four
projects and all engineers of the company’s software engineer-
ing network. This case study used a mix of quantitative and
qualitative data since it can provide a better understanding of
the situation [17]. The quantitative data mainly serves RQ1 and
RQ2 and will be gathered via a questionnaire. The reason for
using a questionnaire is to reach a larger portion of the target
population, enhancing generalizability, in contrast to what is
managable with qualitative methods. The questionnaire will
partially elicit the subject’s use of the traceability dashboard
in regards to traceability usage scenarios derived from a study
by Bouillon et al. [7]. This is further explained in Section
III-C3. By accumulating the questionnaire responses, it will
be possible to map out in what development scenarios the
traceability dashboard is used for traceability purposes. This
data may also be complementary in regards to RQ3 since the
scenarios in which the Traceability Dashboard is not or rarely
used may indicate areas of improvement for the traceability

TABLE II
INFORMATION ABOUT THE PROJECTS

Project Decision Point Location

A DP6 Europe & Asia (Y)
B DP3 Europe & Asia (Y)
C DP3 Europe
D DP3 Europe & Asia (Z)



dashboard. The questionnaire will be distributed to the entire
sample.

The qualitative data gathered through interviews and ob-
servations provides insights into the current use of the trace-
ability dashboard which serves RQ1 and RQ2. The interviews
further provide the main basis to answer RQ3, along with
data gathered from observations. The conducted interviews
and observations allow for deeper conversation about the
practitioner’s needs for improvement.

By utilizing several methods - performing methodological
triangulation - the aim was to increase the study’s validity
[17]. In addition, the study strove for data source triangulation
[17] which was achieved by approaching different roles and
types of projects through purposive sampling.

1) Interviews: The interviews allow for an in-depth under-
standing of how the developers view and utilize the traceability
dashboard which can be used to answer RQ1 and RQ2.
Additionally, they provide insight into how the practitioners
value and understand traceability in general. The interview
data is furthermore the primary means of identifying potential
areas of improvement to answer RQ3.

The interviews were semi-structured with planned open-
ended questions to allow the subject to explore the topic
of traceability and the dashboard. The interview protocol
can be found in Appendix B. The interview questions
were reviewed by the study’s supervisor. The researchers
have interviewed subjects in teams where the traceability
dashboard has been introduced into the project. The reason
being, that practitioners with experience are considered to
be able to provide more valuable information in terms of
what functionalities they are lacking. As presented in Table
III, ten interviews were conducted, both virtually (7) and in
person (3). All interviews were conducted in English. The
interview data was handled as follows: The interviews were
tape recorded and transcribed with a speech-to-text tool.
The generated transcriptions were reviewed and adjusted
by one of the researchers while listening to a slowed down
version of the recording. The resulting document was sent
to each respective interviewee for verification. If feedback
was provided by the interviewee, the text was adjusted. Any
mentions of names or project names was anonymized in the
documents. The recordings and documents were stored on an
external hard drive. The data gathered during the interviews
was also used to improve the survey questions.

2) Observations: Both researchers have visited the office
located in Europe on one occasion. The intention was to
gain a broader understanding of the company, the projects,
the teams, and the collaboration. Due to the short amount of
time (3 months) that the Traceability Dashboard had been
in use at the company, the utilization among practitioners in
their everyday work was low. In discussion with the company
representative, the decision was made to walk around the
office area and observe practitioners and ask them about
their current workflow and view of traceability. Thus, the

TABLE III
SOURCES OF QUALITATIVE DATA COLLECTION

Project Collection Method Role of Subject

A Interviews System Integrator
UI Tester
Quality Engineer

B Interviews Scrum Master
System Test Engineer

C Interviews Requirements Manager
Senior System Test Engineer
Senior Quality Engineer

D Interviews & Observation Test Verification Manager
Test Technician

Other* Interview Lead System Engineer

Total Interviews: 10
Observations: 1

*Subject works with several of the projects.

observation sample was chosen by convenience [18] at the
time of the visit. As seen in Table III, one observation was
conducted at the work station of one practitioner. The subject
demonstrated their workflow via their computer monitor.
They were further questioned about their knowledge and
use of the Traceability Dashboard and traceability practices
to elicit data for RQ1 and RQ2. Additionally, they were
asked about their traceability needs to serve RQ3. The rubric
provided in Appendix C was used to facilitate data collection
and contained example questions aimed towards the RQs
and the topic of traceability. Moreover, the rubric contained
sections with headings Use within team, Use between teams,
Challenges, and Other where notes from the observation
were documented. The notes were later transcribed into a
document stored on an external hard drive. The data gathered
during the observations was also used to improve the survey
questions.

3) Survey: The researchers conducted a survey to gain
quantitative insight into the use of the Traceability Dashboard
to answer the research questions. The reason for including
a survey is to get a broader representation of the target
population than the qualitative methods can support. Hence,
the survey sample involves the entire case study sample.
The survey questions are partially adapted from a previous
study on traceability usage scenarios by Bouillon et al. [7].
Their survey involves 29 traceability usage scenarios and their
findings suggest an additional five scenarios. Bouillon et al.
[7] define the traceability usage scenarios as activities in the
development process where traceability could be performed.
These scenarios are grouped into the following categories:

• Requirements Engineering and Management,
• Project Management,
• Compliance Demonstration,
• Design and Implementation,
• Testing, and



• Maintenance and Evolution.
In their study, Bouillon et al. [7] wanted to identify how
frequently traceability is performed in these scenarios. For this
study, the aim is to explore in which scenarios the practitioners
utilize the traceability dashboard. The list of traceability usage
scenarios along with their original sources can be found in
Appendix A. The questionnaire was constructed using Google
Forms and distributed directly to the entire sample (133
practitioners) via the company’s internal e-mailing system
to ensure that it reached the entire sample. The survey was
open for ten working days. The survey distribution process
was facilitated by a company representative. The complete
questionnaire can be found in Appendix D.

Pretesting. The survey was pretested in two iterations to
ensure that the questionnaire length is feasible, that the ques-
tions are understandable both linguistically and contextually,
and to capture any irrelevancies or missing aspects. Firstly,
the questionnaire was reviewed by the study’s supervisor. The
feedback resulted in adding questions about the respondents’
amount of experience in industry and in their current team.
Secondly, the survey was sent to two company representatives
for additional feedback. The feedback from the second round
was to shorten the time the questionnaire would take to fill
out to increase response rate. To address this, the researchers
filtered the traceability usage scenarios from 34 down to 17. To
assess if a scenario would be relevant, the researchers based
the selection on knowledge obtained during interviews and
observations as well as their understanding of what scenarios
are applicable to a dashboard. Moreover, the researchers had
initially intended for the respondents to answer their frequency
of use of the dashboard in regards to the scenarios similarly
to how it was done in the original study by Bouillon et al. [7],
Regularly, Occasionally, or Never. Instead, the survey expects
a Yes or No answer whether the subject uses the dashboard
in a particular scenario or not. This change was also made
as a response to decrease the time required to fill out the
questionnaire since the options provided by Bouillon et al. [7]
require more time to reflect.

D. Data analysis

1) Quantitative analysis: Descriptive analysis will be per-
formed on the quantitative data gathered through the survey.
The data will be presented textually as well as visually by
tables and graphs to explore patterns and relationships to
answer RQ1 and RQ2. Furthermore, the quantitative data will
help to answer RQ3 since scenarios where the dashboard is
not used may indicate missing features.

Survey data screening. To increase data reliability, the
survey is split into three sections. Section 1 (Questions
1-9) contains demographic and filter questions to gather
information about the subject and to screen if they are
eligible to answer the traceability usage scenario questions.
Section 3 (Questions 11-27) is directed towards the objective
of exploring the utilization of the traceability dashboard.
Section 3 is only available to respondents who utilize the
traceability dashboard in practice. Section 2 (Question 10)

is only available to respondents who do not utilize the
traceability dashboard.

2) Qualitative analysis: The qualitative data gathered from
interviews and observations was analyzed in relation to the
quantitative data to support patterns or to find discrepancies
in regards to the research questions. The qualitative data
provides a more in-depth description of quantitative data
by citation and/or paraphrasing. Additionally, for all open-
ended question in the questionnaire, responses was analyzed to
clarify uncertainties, eg., abbreviations of roles or team names.

Thematic coding. Thematic coding was performed to pro-
cess the rich collection of qualitative data and more easily
derive results by using the Constant comparison method as
described by Seaman [20]. The researchers pre-defined five
codes prior to the data collection, namely, Impact with sub-
codes Individual, Within Team, Between Teams, and the code
Changes. The intention of these codes was to facilitate the
extraction of relevant data to answer the RQs. Four out of
these codes were kept, although, Impact was renamed to
Use, and Changes to Improvements to make more sense to
the researchers. Individual was scrapped since the researchers
consider individual use to be happening within a team (Within
Team). During the qualitative data collection, the researchers
started seeing patterns in information provided by the inter-
viewees. Based on this, we went through each transcript and
highlighted sections and marked them with relatable code(s).
We came up with more codes as went through the transcripts
and added nine codes in total. When new codes emerged later
in the analysis we went back to already reviewed transcripts
and added the newly emerged code(s). All used pre-defined
(P) and emergent (E) codes are presented in Table IV. To
address inter-rater reliability, the researchers transcribed half
of the interviews each and asked for assistance when needed.
The transcripts of interviews and observations were then
coded together to conclude which code(s) to tag each text
segment with. Both transcription and coding were performed
continuously as data was being gathered.

E. Threats to Validity

1) Construct validity: When constructing the questionnaire,
the questions were aimed to be contextually and linguistically
understandable. Yet, the questions were written in English
by Swedish researchers with respondents from various back-
grounds. It was assumed that all subjects are fluent in English.
Still, the possibility of subjects misunderstanding the questions
cannot be excluded. Similarly, subjects may have interpreted
interview questions differently than intended. To mitigate these
threats the interview protocol and questionnaire were reviewed
by the study supervisor and/or company representatives as
described in Section III-C. Another threat to validity is that
five out of eleven of the subjects used for qualitative data
collection only had limited experience with the Traceability
Dashboard. Four had only been introduced, i.e., they had had
a look at the dashboard, and one of them had never seen it.



TABLE IV
THEMATIC CODES

PRE-DEFINED (P) AND EMERGENT (E)

Code Description

Awareness Awareness of the traceability dashboard (E)

Use Using or not using the dashboard (P)
Within Team (sub-code) Use on an individual or team level (P)
Between Teams (sub-code) Use between teams (P)

Advantages Benefits of using the traceability
dashboard (E)

Challenges Difficulties with the work process (E)

Challenges Other Difficulties with the work process outside
of scope (E)

Improvements Needs or suggestions for improvement (P)

Understanding traceability Own opinions or opinions about others’
understanding of traceability (E)

Value Perceived value or lack of value of
traceability or the traceability dashboard (E)

Notification Mentions of the possible use of notifications
in the traceability dashboard (E)

Project Status Mentions of current ways of working (E)

Other Tools Mentions of Excel, DOORS, TVS (E)

The observation was conducted in an open office landscape.
Since the observation was visible to other colleagues and the
conversation could be overheard, the subject may have altered
their statements which threatens data validity. Furthermore, the
lack of use of the Traceability Dashboard and inaccessibility
to practitioners during the data collection period, caused the
researchers to only conduct one observations were interaction
with the dashboard was not performed. We still consider it
an observation since the subject explained their workflow
showing their monitor at their workstation. Observing what not
happens can be equally important as observing what happens
[21].

2) Internal validity: Participants’ awareness of this study,
and its role in the collaboration between the company and
the University of Gothenburg, may have affected the subjects’
responses. Furthermore, in regards to the survey, subjects may
have discussed the survey amongst each other, altering their
responses, since the survey was not supervised and open for
submission during ten working days. This is considered an
acceptable trade-off to not disrupt schedules or cause subjects
to not participate by enforcing a point in time where the
questionnaire was to be answered by everyone. Moreover,
engineers within the company have a varying understanding
for what traceability is. To some, traceability enables the pos-
sibility to track a product between phases of development, i.e.,
different releases, rather than traceability between develop-
ment artifacts. These different understandings may impact the
results obtained in this study. The researchers tried to mitigate
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Fig. 1. Survey respondents use and awareness of the Traceability Dashboard
per project.

this threat during data collection by explaining the concept
to the subjects in interviews and observations if their idea
of the topic did not correspond to the study’s. Furthermore,
the questionnaire included a section where traceability was
introduced in the context of this research.

3) External validity: As stated in Section III-A, a case
study inherently has weak generalizability. Particularly a sin-
gle case study, which was done due to convenience and
opportunity. Furthermore, the company is mainly European
based, although offshore offices exist. Additionally, it is a
mechanical- and software engineering company. Due to these
reasons, it may not be viable to claim that the data represents
developers world-wide, nor represent engineers in various
industrial environments. Furthermore, the survey had a low
response rate of 28% which even decreases the generalizability
within the company.

4) Reliability: In terms of data analysis, discrepancies may
have occurred between what the subjects aimed to inform, and
what the researchers comprehended. With other or additional
researchers, the data may be interpreted differently. The re-
searchers tried to mitigate this by observer triangulation and
inter-rater reliability as described in Section III-D2. Moreover,
the researchers may not have accurately grasped the details or
the organization of the case. A manuscript of the case study
will be reviewed by a representative at the company to verify
contextual accuracy and to prevent any unlawfully disclosed
information before the study is concluded.

IV. RESULTS

The survey was sent out to 133 subjects working within
project A, B, C, D as well as some Other projects. The survey
was open for ten working days and got 37 responses (28%).
The amount of responses per project can be seen in Figure
1. The ten interviews and one observation are presented in
Section III-C.

In this Section, the results are presented in three subsections:
• Utilization of the Traceability Dashboard,



TABLE V
INTERVIEWEE TABLE, TRACEABILITY DASHBOARD USERS

Role Project Experience Experience Dashboard
Industry Team Use

Quality A 20 years 4 years 6 months
Engineer

Scrum Master B 40 years 6 months 3 months

Senior System C 15 years 2.5 years 3 months
Test Engineer

Senior Quality C 20 years 4 years 3 months
Engineer

Lead System Other* 15 years N/A* 5 months
Engineer

*Subject does not belong to one specific project/team

• non-utilization of the Traceability Dashboard and,
• challenges and need for improvements.

A. Utilization of the Traceability Dashboard

The results presented in this section have been provided
by current users of the Traceability Dashboard. The results
provide insight into the current utilization on an individual
and collaborative level which serves RQ1 and RQ2. The
results also present needs for improvement which serves RQ3.
The qualitative data provides insight in how the dashboard is
used, its benefits and its drawbacks on both an individual and
collaborative level (RQ1 and RQ2). Similarly, the quantitative
data provides insight into in which scenarios the dashboard is
used. The usage within scenarios indicates if the dashboard is
used in individual or collaborative settings (RQ1 and RQ2).
Furthermore, the quantitative data identifies gaps, meaning
scenarios, where the Traceability Dashboard is less utilized.
These scenarios, together with results from the qualitative data,
can be used to answer RQ3.

As seen in Figure 1, seven out of 37 survey respondents
(19%) utilize the Traceability Dashboard. Table V presents the
five out of eleven subjects (45%) from interviews that utilize
the dashboard as a part of their development process.

Projects A, B, C and Others is represented amongst the
dashboard users. None of the survey respondents or intervie-
wees belong to the same team.

The roles represented by the survey respondents are Product
Owner (2), System Integrator (1), System Test Engineer (1),
System Engineer (2), and Lead Product Development Engineer
(1). The roles of the interviewees are presented in Table V.

As seen in Figure 2, most of the survey respondents report
to have between six months to two years of experience
within their team. That same majority report to use other
tools apart from the Traceability Dashboard to assess test
coverage of requirements. One respondent had two to five
years experience within the team, and one had less than six
months. Both these subjects answered that they do not use any
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Fig. 2. Survey respondents experience in their current team per subcategory.

other tools apart from the Traceability Dashboard to assess test
coverage. The interviewees’ amount of experience within their
teams is presented in Table V. All of the survey respondents
and interview subjects report to have more than ten years
experience within the industry.

According to Figure 3, the survey respondents who utilize
the dashboard either agree, or strongly agree to traceability
playing an important role in their development process (1 =
strongly disagree, 5 = strongly agree). The interviewees who
utilize the Traceability Dashboard also state that traceability
is an important topic and explains traceability as creating
relationships between artifacts in the development process. In
terms of the Traceability Dashboard, traceability is understood
as being able to trace requirements to their test cases. Subjects
who work in teams responsible for testing, verification, and
validation state that they believe their teams have a unanimous
understanding of traceability as a topic and its importance.
However, interviewees claim that colleagues across teams
and projects do not have the perception of traceability. They
believe people grasp the concept, but might not see it as
equally important. One interviewee uses the words uncommu-
nicated, immature, and diverse when talking about people’s
understanding of traceability in practice:

(Understanding Traceability) “[...] uncommunicated
maybe yeah, immature, like you used the word, diverse?
Diverse, meaning like, that people have different opinions
or understanding of what it is and what it brings. I think
somehow, if you start discussing, I think people can grasp
what it means, I mean, yeah, we understand what you are
thinking.” - Lead System Engineer.

The seven survey respondents who utilize the Traceability
Dashboard were asked about their use in regard to the 17
scenarios presented in Table VI. The aggregated results are
presented in Table VII. The scenarios in which more than half
of the respondents utilized the Traceability Dashboard were:
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• Q12 Utilizing the traceability dashboard to track the state
of requirement or task implementation,

• Q15 utilizing the traceability dashboard to assess progress
on project or subproject level for getting an overview of
already implemented requirements,

• Q19 utilizing the traceability dashboard to demonstrate
project progress and success to other stakeholders,

• Q21 utilizing the traceability dashboard to navigate be-
tween requirements specification and tests via traceability
links and,

• Q26 utilizing the traceability dashboard for test coverage
analysis of specification and code.

The only scenario in which no one reported to use the
Traceability Dashboard was Q18 - utilizing the traceability
dashboard to demonstrate that all code is based on a specifi-
cation for certification purposes.

There was one respondent with the role of System Engineer
who answered I do not understand the scenario to questions
Q11-Q20. Apart from that, the responses for this selection
came from different subjects.

The interviewees were asked about the experienced
benefits of the Traceability Dashboard. Previously, engineers
had to manually maintain the status of tests in an Excel
sheet. The requirements would be extracted from the
requirements management tool DOORS, and the test cases
from a Test Verification System (TVS). Aggregated data for
coverage analysis had to be manually derived from the Excel
sheet. This manual labor was described as cumbersome.
The traceability dashboard now gives an overview at
a glance, facilitating teams and project management.

(Advantages, Use, Within Team) “[...] I verify
and validate the requirements that we have on the
product and these metrics help me to assess how
healthy my product is. [...] before we don’t have the
tool and we don’t know the clear picture of how
healthy the product is.” - Senior System Test Engineer.

The Traceability Dashboard is said to provide useful

TABLE VI
QUESTIONNAIRE TRACEABILITY DASHBOARD USAGE SCENARIOS

# Question

Q11 I utilize the traceability dashboard to track a requirement’s history,
i.e., to trace to previous versions of a requirement in order to find
out about changes.

Q12 I utilize the traceability dashboard to track the state of requirement
or task implementation.

Q13 I utilize the traceability dashboard for release planning.
Q14 I utilize the traceability dashboard for sprint planning.
Q15 I utilize the traceability dashboard to assess progress on project or

subproject level for getting an overview of already implemented
requirements.

Q16 I utilize the traceability dashboard for task assignment, e.g.,
assignment of a requirement to an engineer for implementation.

Q17 I utilize the traceability dashboard as a mean of proving traceability
documentation for certification purposes.

Q18 I utilize the traceability dashboard to demonstrate that all code is
based on a specification for certification purposes.

Q19 I utilize the traceability dashboard to demonstrate project progress
and success to other stakeholders.

Q20 I utilize the traceability dashboard to give rationale for why certain
changes were required.

Q21 I utilize the traceability dashboard to navigate between requirements
specification and tests via traceability links.

Q22 I utilize the traceability dashboard to gain or share knowledge of
software artefacts, e.g., when familiarising new development team
members with the project.

Q23 I utilize the traceability dashboard to develop test cases based on
requirements.

Q24 I utilize the traceability dashboard to find the defect
location within the source code for failed test cases.

Q25 I utilize the traceability dashboard to discover regression tests to
be executed after code change.

Q26 I utilize the traceability dashboard for test coverage analysis of
specification and code.

Q27 I utilize the traceability dashboard to identify stakeholders for
understanding behavior and solving complicated problems.

information in terms of the amount of requirements, the test
coverage, and pass, fail, and missing rates. This is information
used to monitor progress during development and to assess
the quality of the product before release. The dashboard
provides evidence of the testing, verification and validation
status. This gives some subjects a sense of confidence
with the performance of the product in development.
It also helps to prove that work is being carried out.

(Value, Advantages) “I think that having this dashboard, it
gives us something for free. So when we are asked the question
“Have you verified or validated the functionalities of your
product?” Then I would be able to bring up this dashboard
and, if it’s updated, also by the teams, then I would be able to
show the correct status every day.” - Senior Quality Engineer.

Furthermore, the traceability dashboard is
said to help with collaboration within the
project, across products, and with stakeholders.

(Use, Advantages) “It’s much easier to communicate
the status of the testing and the verification
and the validation part through the project and



TABLE VII
SURVEY RESULTS OF TRACEABILITY DASHBOARD UTILIZATION

Question Uses dashboard Does not use it Does not understand
in the scenario in the scenario the scenario

Q11 29% (2/7) 57% (4/7) 14% (1/7)

Q12 57% (4/7) 29% (2/7) 14% (1/7)

Q13 43% (3/7) 43% (3/7) 14% (1/7)

Q14 29% (2/7) 57% (4/7) 14% (1/7)

Q15 86% (6/7) 0 14% (1/7)

Q16 14% (1/7) 72% (5/7) 14% (1/7)

Q17 29% (2/7) 57% (4/7) 14% (1/7)

Q18 0 71% (5/7) 29% (2/7)

Q19 71% (5/7) 0 29% (2/7)

Q20 29% (2/7) 57% (4/7) 14% (1/7)

Q21 86% (6/7) 0 14% (1/7)

Q22 14% (1/7) 72% (5/7) 14% (1/7)

Q23 43% (3/7) 57% (4/7) 0

Q24 43% (3/7) 43% (3/7) 14% (1/7)

Q25 29% (2/7) 57% (4/7) 14% (1/7)

Q26 57% (4/7) 29% (2/7) 14% (1/7)

Q27 14% (1/7) 72% (5/7) 14% (1/7)

through the stakeholders around.” - Scrum Master.

The Quality Engineer explicitly states that the dashboard is
valuable for him when collaborating with sub-delivery teams,
i.e., teams that contribute to parts of a complete product.
The Senior System Test Engineer mentions that by looking
at the dashboard, they were able to coordinate work with
quality engineers. Lastly, the traceability dashboard plays a
role in maintaining traceability standards required by ISO
9001 (International Organization for Standardization). A part
of the standard requires the company to show bidirectional
traceability, meaning ability to trace from e.g., requirement to
test and vice versa.

The Scrum Master and Quality Engineer had shared ideas
about what roles are more likely to use the Traceability
Dashboard. People working on sub-parts of a system may
not have the need for a tool that looks across a complete
project. The roles who have some sort of system-focused
or quality responsibility are likely those who feel the need
for the traceability dashboard. Responsibles for subsystems
may have a need for an overview, but within their scope.

(Value) “I think that a job role with integration,
a more system-focused responsibility, rather than a
specific part-focused developer, will benefit more from the
dashboard and have more interest in it” - Quality Engineer.

(Value) “I think the Product Owner could be [more
likely to use the dashboard]. And also the quality people

and the TPO, the Technical Product Owner, could be the
one that would be the most happy for this, and of course
the Verification Manager or Manager.” - Scrum Master.

The Quality Engineer shared a glimpse into
the use of the traceability dashboard in practice:

(Use) “[...] saw that my System Integrator, when I walked
past his desk, that it [the dashboard] was open and that
made me happy, because then it’s not just something that
we invented for ourselves, it’s actually people using it.
And I see all the Quality Engineers and other projects
also having a similar dashboard, looking at it. So it is in
use and there’s a purpose behind it.” - Quality Engineer.

B. Non-utilization of the Traceability Dashboard

This result section mainly contributes to answering RQ1
and RQ2, and partially RQ3. The qualitative result from the
subjects who know about the tool but do not use it can
be used to answer RQ1 and RQ2 with support from the
quantitative data. Furthermore, a combination of the qualitative
and quantitative data results can be used for analysis in the
discussion to find potential correlations to why the dashboard
is not used or why it is little to no knowledge about it.

According to the survey results, the amount of non-users
is 30 out of 37 respondents (81%). Amongst them, there
are ten respondents (30%) who are aware of the Traceability
Dashboard, but still do not use it. In the qualitative data col-
lection, there were five out of eleven subjects (45%) who had
been introduced to the dashboard, but have not incorporated
it into their workflow. The mentioned practitioners are those
referred to as being aware of, but not utilizing the Traceability
Dashboard.

Role, project, and experience information about the inter-
viewees of this group is presented in Table VIII. The survey
respondents belong to Project B (1), Project C (3) and Other
(6). Projects A-D had prior to the research been described as
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introduced to the dashboard. However, it can be noted that
there is no one from Project D reporting to be aware of, nor
using, the Traceability Dashboard. Roles represented by the
survey respondents were Lead Systems Engineer (2), Software
Architect (2), Systems Engineer (1), Software Engineer (1),
Requirements Manager (1), and Development Manager (1).
Two of the survey respondents did not state their job roles.
None of the practitioners of this group belonged to the same
team and had a varied amount of experience within their teams
as seen in Table VIII and Figure 2. The majority report to have
more than ten years experience in the industry.

Out of the survey respondents, seven out of ten (70%) report
using a tool other than the Traceability Dashboard to assess
test coverage of requirements. All of the ten subjects believe
that a tool showing traceability metrics such as test coverage
or requirements coverage (relationships between requirements)
would be beneficial to their workflow. As seen in Figure 3,
seven out of ten respondents (70%) agree that traceability plays
an important role in their development process. The remaining
three (30%) strongly agree to the same statement.

Although they do not utilize the Traceability Dashboard,
the interviewees had been introduced to it and could share
some initial perceptions. The System Integrator stated to
have had a look at the dashboard but not yet integrated it
into the own work process. His first impression was that
the dashboard brings a good overview and that in some
time, the dashboard will provide information about what
requirements have passed, failed or are not completed yet. The
interviewee also stated that this could facilitate communication
and collaboration within and among teams. Although, he
states that not everyone values traceability equally as high
as someone with a role including system responsibility.
A developer might only work on smaller subsystems.

TABLE VIII
INTERVIEW/OBSERVATION SUBJECTS AWARE BUT NOT USING THE

DASHBOARD OR NOT AWARE

Role Project Experience Experience Dashboard
Industry Team Use

Tester A 33 years 5 years None

System A 27 years 5 years None
Integrator

System Test B 7 years 5 months None
Engineer

Requirements C 35 years 1 month None
Manager

Test and D 20 years 6 months None
Verification
Manager

Test D 10 years 9 months Not aware
Technician

(Value) “I think one of my colleagues, he said that uh, OK,
that’s uh, that’s good. But [...] do we really need to have a
tool like that in order to get an overview?” - System Integrator.

The interviewed Requirements Manager had been
introduced to the dashboard but chosen to not further use it as
it did not show what he wanted it to. The interviewee states
that the concept of traceability is well understood among the
managers but that it is generally more difficult to understand
the scale of traceability, especially when the project has run
ahead without proper documentation from the beginning.
Furthermore, the interviewee stated that visualization is good
to get an understanding of the project and that it is valuable
to managers. However, in order for traceability to be valuable,
everyone needs to see that they are a part of a bigger picture.
They not only need to be concerned with the one subpart they
are responsible for, but understand what value that subpart
brings. This was described by the interviewee as follows:

(Understanding traceability) “You think it’s possible to fly
from Stockholm to Gothenburg? “Yes.” And they have maps
showing that. But if you’re looking closer it’s impossible. You
can fly from Arlanda to Landvetter, and then you have to take
a bus. And this is the same with traceability and traceability
maps. Because you can say that you have a traceability
from one requirement to another, but you don’t have it, for
it goes via some other objects.” - Requirements Manager.

The Test and Verification Manager states that they have
been introduced to the dashboard but is so far not using it on a
regular basis. The dashboard is seen as a tool for management
to show transparency and an overview of how far the project
is from reaching the goal. The dashboard is described as easy
to understand and use and is believed to bring value to the
project due to the importance of traceability as a practice.
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Fig. 5. How various roles not aware of the Traceability Dashboard assess the
statement ”Traceability plays an important role in my development process.”
according to the Likert scale.



(Understanding Traceability) “[...] due to the standards
we follow and due to requirements with traceability it’s
very much important and often we can also do much faster
development if we have good traceability and can reuse what
we’ve been doing previously.“ - Test and Verification Manager.

The System Test Engineer states that he has been
introduced to the dashboard but due to their project being
in its requirements phase, it is still too early to use the
dashboard as a part of the everyday workflow. Once the
project is fully up and running it is believed that the
Traceability Dashboard will be a part of the everyday work
as it gives a clear overview of the project status. Traceability
is described as an important aspect in understanding the
project as whole and to see that changes made to one
artifact most likely affect other requirements or artifacts.

(Understanding traceability)“I feel it’s really important
because everything is interrelated because we have to
trace the requirements, the artifact, through stages of
each and every different stages like specification, design,
implementation, and verification. So all the traceability
plays a very important role. It shows the relationship
between A&B. So the upstream to low stream, so whatever
changes made in the upstream would affect the things
changes in the low stream, right? And whatever changes
we do here, it doesn’t affect the vice versa is not true.
So it plays a very important role.” - System Test Engineer.

The Tester interviewed reported to not utilize the dashboard
in his everyday work. He considered already having the tools
to follow his own progress and reports working mostly at
an individual level. However, they acknowledged that the
dashboard provides management roles with statistics that can
open up for communication whenever the status of the test
coverage is not as desired.
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coverage assessment tools for requirements.

The majority of survey respondents, 20 out of 37 (54%),
were not aware of the Traceability Dashboard. The respondents
belonged to Project A (1), Project B (1), Project C (2), Project
D (3), and Other (13). As seen in Table VIII, there was one
subject from the qualitative data collection who was not aware
of the dashboard.

The observed Test Technician reports not knowing about
the Traceability Dashboard as well as having little to no expe-
rience with traceability as a practice. Although, they believe
that a dashboard can provide a good overview of the project
status. The subject’s current workflow is a manual process
including Excel, DOORS, and TVS reports with no linkage
between requirements and tests. As Excel is not bidirectional,
it is not possible to trace information in both directions which
results in more manual work.

None of the practitioners belong to the same team. They
all have varying amount of experience within their teams (see
Figure 2) and within the industry (see Figure 4).

The roles of the survey respondents in this group are pre-
sented in Figure 5 along with how they value the importance
of traceability as a part of their development process. One
respondent did not state their job role.

No survey respondent gave a score lower than 3 on the
Likert scale when answering the statement about the impor-
tance of traceability. However, all six participants (16%) who
gave the score of 3 belong to the group of practitioners not
aware of the Traceability Dashboard. Additionally, these six
respondents report to not utilize any tool to assess test coverage
of requirements as seen in Figure 6. Among those not aware
of the dashboard, 18 out of 20 survey respondents (80%)
state that they believe that a tool showing traceability metrics
such as test coverage or requirements coverage (relationships
between requirements) would be beneficial to their workflow.
Out of the two subjects who disagree to needing such a tool,
one of them belong to the earlier stated group of six.

C. Challenges and need for Improvements

This result sections aims to serve RQ3 as it provides quali-
tative data in terms of concrete suggestions of improvements.
Furthermore, it provides subjects’ general thoughts about the
dashboard’s potential in a future setting.

1) Users of the Traceability Dashboard: The interviewed
users of the Traceability Dashboard express some challenges
regarding their traceability practices. There are several tools
used at the company. One interviewee states that there is still
a lot of manual work that needs to be done in regards to
requirements and test cases. As an example, data from DOORS
needs to be exported into an Excel sheet which the subject can
work within before exporting it back into DOORS in order
for the correct data to be show in DOORS but also in the
dashboard. The Lead System Engineer touches upon the topic
of manual labor when he states that data needs to be manually
exported from DOORS and configured for the projects.

Furthermore, the projects deal with thousands of
requirements. One subject finds it difficult to distinguish
when and which requirements are deleted, changed, or



added through the dashboard. Additionally, it is hard to
identify which of the requirements belong to a specific team.

(Challenges) “[...] how does it bring them value
to click at this dashboard? It just tells them that we
have missing requirements, but maybe it doesn’t tell
them where their team has missing requirements. It
shows that we have 1600 something requirements and it
shows that we have let’s say 40% missing traceability
or 99% missing traceability? But what should they
do about it to improve?” - Senior Quality engineer.

One subject is also concerned with unclear ownership
of the requirements. The requirements, which are
established in DOORS can be checked to multiple
deployment areas. This means there is not one defined
owner. Furthermore, he lacks some trust in the
underlying data. He provides the following example:

(Challenges, Other Tools) “[...] in DOORS you can also
have this where you write star star [**] and then write
something. a free text, but star star also gives out a green
pass in this Excel sheet, right? So how do I know by looking
at the dashboard that is not just filled out with rubbish that
I have to go in and look at?” - Senior Quality engineer.

The Quality Engineer describes an issue which he refers
to as a sickness in the company. Decisions in the company
can be made based on data displayed in monitoring tools.
Although the dashboard provides a good overview of the
project status, decisions should not be made without diving
into the underlying data and examining the “why’s”.

As the interviewees previously have mentioned, the
understanding of traceability is diverse, and opinions
about importance differ. Two subjects explicitly state
that they believe the individual developer may have
issues realizing their part in the bigger picture.
The quality engineer sheds light on this issue and
how traceability intertwines with quality assurance:

(Challenges) “ [...] there’s a quality role thinking that
traceability is the most important in the whole universe,
and then you have some kind of, let’s say, scrum evangelist,
having another agenda which is the most important. So
you are bombarded as a developer, bombarded from a lot
of angles with a lot of things that is the most important
thing in the world. [...] We need to follow our quality
objectives and processes, and that means also you as a
developer, because you’re part of the employee team in
this huge company, and yeah, some understood it and
some said, “it is just a certification”. Yeah it is, but
when you’re going out as a developer and searching
for parts at a supplier, the first thing we check is the
supplier ISO 9001 certified and other certifications. So,
you also need to look inwards on that.” - Quality Engineer.

In regards to the traceability dashboard, practitioners would
like to be able to:

• Filter the dashboard for variants of product,
• filter the dashboard by teams,
• view the dashboard by time intervals such as releases or

sprints,
• distinguish added, changed or deleted requirements

through color highlighting. In addition, be able to filter
the requirements list by the same categories,

• see a list of bugs and the severity status in regards to
failed tests,

• see who the owner of a requirement is,
• have some validation index added to be able to trust the

underlying data and,
• view when the dashboard was last updated.

To increase the use of the dashboard, suggestion are to:
• Provide a daily snapshot of the dashboard via email and,
• display the dashboard on monitors around the office and

during Scrum meetings.
Furthermore it is desired to close the gap of
having to manually feed Excel-sheets between tools.

2) Non-users of the Traceability Dashboard: The observed
Test Technician sees a challenge in his current workflow about
knowing what requirements belong to or are relevant to the
teams and the individual work as he has no clear overview of
the current requirement status. Not knowing what requirements
and tests belong to what phase of the project as well as which
team, i.e. hardware or software, in regards to the dashboard,
has also been stated as a concern by two of the interviewees.
One of the interviewees further states that there has been
no information on the company’s internal website about the
dashboard in terms of when and how to use it, where to find it,
and why it would be good to use it. This becomes a challenge
when you want to start implementing the dashboard in the
project.

Furthermore, several of the interviewees state that they
are concerned about the underlying data. Their concerns
regards if all data that should be visible is shown, if the
underlying data has been validated and if the visualized data
makes the users do the right thing, or if it is misleading.

(Challenges) “You have to look down in your data to
make sure that you actually have real data and not somebody
that just fake the thing to make the statistics look good [...]
you have to check that you are measuring the right stuff
and that will make people do the right thing. For sometimes
you measure something and people will just do the thing
that shows up on the dashboard.” - Requirements Manager.

(Challenges) “Need to understand where this data
is coming from [...].” - Test and Verification Manager.

Another concern mentioned by several of the interviewees
is how low traceability is valued and the effort that



needs to be put down in order to make people document
what needs to be documented in order to show progress.

(Challenges) “I need to put some pressure on them
because we need to have the traceability in order for
me to be able to say at a certain milestone or gate
that, yes, we have verified this in this area of our
requirement set. So it has to be done.” - System Integrator.

During the conducted interviews several of the interviewees
state that they would like the dashboard to be more user
configurable. They want to be able to filter the view to
see what requirements belong to what release, milestone
or team to easier navigate among them. One of the
interviewees also stated that it would be beneficial to
filter on what requirements have been changed, to easier
know what to change. Furthermore, a request of having
requirements coverage as a part of the dashboard have been
made along with a suggestion of an indication of where
the data is taken from and if all data has been reviewed.

(Improvements) “I want to see how much they have
fulfilled. If you have a set of system requirements, I want
to have a list saying, these are the system requirements
we have done an analysis for and these are the ones we
haven’t done it for. And these are the ones that are fully
linked, and these are the ones that are not fully linked.
First of all, I want to have your bars red and green
showing how far they’ve come.” - Requirement Manager.

To further improve the use of the dashboard and the overall
understanding of traceability as a practice, suggestions of
traceability workshops have been made.

V. DISCUSSION

This section provides discussion regarding the three research
questions.

A. RQ1: What is the impact of the Traceability Dashboard on
the development process on a team and individual level?

The quantitative results suggest five scenarios in which the
traceability dashboard is more utilized.

• Q12 Utilizing the traceability dashboard to track the state
of requirement or task implementation and,

• Q15 utilizing the traceability dashboard to assess progress
on project or subproject level for getting an overview of
already implemented requirements

are about monitoring the status or progress within the project
in regards to requirements and test cases. Interviews similarly
suggest that the dashboard is used to monitor progress during
development and that the Traceability Dashboard provides a
clear picture of the project status. Few [9] defines a dashboard
as providing information to be monitored at a glance. This
indicates that the Traceability Dashboard is able to impact the
user in the way that is intended according to Few’s definition
[9]. Additionally, Ivanov et al. [16] had identified metrics

displaying the current progress of the project to be one of
the necessary functionalities for a developer dashboard. The
results for scenario

• Q26 utilizing the traceability dashboard for test coverage
analysis of specification and code,

correlates with interview statements about the dashboard pro-
viding the ability to view test coverage, passed, failed, and
missing rates. According to Ivanov et al. [16], metrics showing
the status of testing is a necessity for a developer dashboard.
Interviewees have stated that the evidence of testing, ver-
ification and validation provides the subjects with a sense
of confidence with the performance of their product and
helps to assess the product quality. Research by Shahid et
al. [11] suggest that coverage analysis support and graphical
representation are two of the functionalities less implemented
in traceability tools. The researchers of this study believe that
this may indicate that the value of these functionalities are not
fully realized in research and industry. Q12, Q15, and Q26
were most likely answered to by the respondents in regards to
coverage analysis since the data displayed in the dashboard at
the time of this research is all related to coverage analysis (see
Section III-B). The quantitative and qualitative results indicate
that coverage analysis and graphical representation may indeed
be useful and appreciated in traceability tools.

• Q19 Utilizing the traceability dashboard to demonstrate
project progress and success to other stakeholders

is also a scenario more frequently occurring. In the question-
naire, a stakeholder was defined as any internal or external
colleague who has an attachment, interest, or say in the
matter (see Appendix D). The Traceability Dashboard has been
addressed as a tool that facilitates collaboration within the
project, across products, and with various stakeholders through
its ability to display the current status. This corresponds to
research suggesting that unified tools improves collaboration
[1]–[3].

• Q21 Utilizing the traceability dashboard to navigate be-
tween requirements specification and tests via traceability
links

is perhaps one of the most commonly occurring scenarios since
practitioners often find themselves wanting to find a test case
corresponding to a requirement or vice versa. Especially if the
coverage analysis indicates failed test cases, or if a requirement
has changed. The process to obtain information about which
test cases belong to what requirements was described as highly
cumbersome by interviewees. Therefore, it is not surprising to
the researchers that this functionality is commonly used as it
seems to spare the practitioners a lot of manual work.

Results for Q23 indicate that the Traceability Dashboard is
less commonly used to develop test cases based on require-
ments. However, it is believed that this which may be due
to how the question is interpreted. The dashboard cannot be
used to develop test cases as it is not a test specification or
programming tool. However, the dashboard can be utilized as
a parallel tool in the process of developing test cases.



Several interviewees believe that the Traceability Dashboard
is more likely to benefit roles that require a more high-
level system overview or knowledge of a team or project
such as System Integrator, Scrum Master, Product Owner or
other managing roles. The resulting list of roles of those who
utilize the Traceability Dashboard indicate that this may not
necessarily be true. The roles mentioned do benefit from the
Traceability Dashboard, but they are not a significant majority
in relation to roles such as system-, test-, and quality engineers.

B. RQ2: What is the impact of the Traceability Dashboard on
collaboration between roles in the development process?

Scenario Q18-Q20, Q22 and Q27 belong to different sub-
headings in the survey, as presented in Appendix A

• Q18 Compliance Demonstration
• Q19 Compliance Demonstration
• Q20 Compliance Demonstration
• Q22 Design Implementation
• Q27 Testing

But these scenarios have something else in common, which is
that they can all be used for communication or collaboration
purposes. The five scenarios include descriptions such as,
used for demonstration, to find stakeholder for clarification,
to give a rationale, and to gain or share knowledge. These
descriptions contribute to a more collaborative workflow which
as discussed is important as there is an increasing request for
better communication amongst development teams to better
facilitate learning and support [10]

As visible in Table VI, Q19 is stated to be used in 71%
of the cases to show stakeholders the current status of the
project. This result is not only supported by the interviewees
as they stated how the tool is valuable to management and
communication, but it also decreases the challenge mentioned
by Wohlrab et al. [6] about how poor communication between
stakeholders and developers has a negative impact on the qual-
ity of traceability. With poor traceability, the communication,
collaboration and overall quality would be decreased even
more [6]. Furthermore, this result also supports the importance
and benefits of a unified tool [1], [3].

Everyone can not know everything [10] which is why com-
munication and collaboration is important in order to provide
transparent knowledge sharing. [2], but creates a conflict with
the survey results. The results in regards to the scenarios Table
VI shows that Q18, Q20, Q22, Q27 has a low usage rate of
the dashboard which could be an indication that the dashboard
is lacking functionality, is not applicable to collaboration and
communication, or that the subjects perform collaboration in
a different way. That the subjects perform collaboration and
traceability in a different way is supported by the survey
results about usage of other tools together with the score of
traceability importance in the Likert scale, but conflicting with
the results from the interviews. The interviews showed that
there is a diverse understanding of the importance and usage
of traceability as the current way of working with traceability
is very manual. The manual way of working is stated by the
interviewees as a reason why traceability is less prioritized

which potentially could increase if the dashboard becomes
more user configurable and automatic as further discussed in
Section V-C.

According to the survey result Figure 3 there is a shared
understanding of the importance of traceability, but according
to the interviewees the majority state that there is a diverse
understanding of the importance of traceability in general. The
survey results in regards to the Likert scale also conflict with
the results of the survey where the scenarios (Q12-Q27) have
been answered. This part shows a low usage in the majority
of the scenarios, including Q18, Q20, Q22, and Q27, even
if the majority has scored traceability as 4 or higher on the
Likert scale. The reason for this result could be due to lack
of functionalities or lack of information about the Traceability
Dashboard. As mentioned by one of the interviewees, there has
been a lack in communicating where to find the dashboard
as well as information about how and why they should use
it, which as well has been discussed by Wohlrab et al. as a
problem affecting the quality of traceability and collaboration
[6]. Furthermore, since traceability is not only about knowing
which requirement belongs to what functionality, but also
which artifacts are connected and affected by one another,
maintaining traceability links has to be in everyone’s interest
[1]. To increase the interest in traceability and the usage of
the dashboard, the dashboard has to be better communicated
to the users as well as more user configurable as discussed in
Section V-C.

C. RQ3: What changes regarding the Traceability Dashboard
would be useful to the teams and the individual developer?

1) Functionalities: As mentioned in Section III-C a result
of little to no use of the dashboard in certain traceability
usage scenarios, stated in the survey, could indicate lack of
functionalities. The qualitative data indicates little use among
project management related scenarios, which according to
the qualitative data was explained as one of the Traceability
Dashboards main purposes. Several of the interviewees stated
that the dashboard is more valuable to managers or other key
roles as they are in greater need of a good overview and are
obligated to inform stakeholder or other parties about the cur-
rent status of the project. There are mainly three management
related scenarios, out of five, that show lack in use. As shown
in Table VI, scenario Q13, Q14 and Q16 show low utilization.
The low use could be a result of the dashboard’s lack of
filtering features. As stated by the interviewees, a more user
configured dashboard is preferred, to easier navigate and find
correct data.

• Filter on specific team,
• variant of product,
• sprint, milestone, or release.
• Filter and distinguish changed, added, and deleted re-

quirements,
• View a list of bugs and the severity status in regards to

failed tests and,
• view who the owner of the requirement is.



These suggested improvements could lead to a more fre-
quent use of the dashboard in regards to the mentioned
scenarios. Sprint Planning, and Release Planning would be
simplified in terms of having easier access to more specific
data about changes, errors and missing features on a more
detailed level. This would contribute to the management
workflow as the dashboard would provide data for each team
or product useful to plan for more specific tasks in sprints,
and what to include in the next release. These filters would
also increase use in scenario Q16 as knowing who owns a
requirement can help when changes affect other artifacts. It
will also help in knowledge sharing and communication as
other parties may need further explanation of a requirement
or its belonging artifacts. Further, being unaware of changes or
whom to talk to in regards to certain artifacts has been brought
up as a challenge by the interviewees. By having access to this
information some of the main challenges of manual work, lack
of communication and little to no understanding of traceability,
[2]–[4], [6], [7] would be less as the time to find the desired
information would decrease. Additionally, Q24 has an equal
frequency of use according to the results shown in Table VI.
This could indicate that the use of a unified tool is beneficial,
but it could be increased even further if, as suggested, a list of
bugs would be implemented. By making bug-related data easy
accessible not only the developer may benefit from this but
also management, stakeholders and testers as everyone could
contribute to the improvement of the product by having access
to all data.

Furthermore, as discussed by Winkler et al. [1], traceability
is used to demonstrate artifact relationships by creating and
defining traceability links, with the intention to create a
unified understanding of the project which in return improves
collaboration [1]–[3]. By providing a more detailed view and
a more user configurable dashboard, each person would be
able to more specifically see their progress and contribution
to the bigger picture in a more user friendly way. As discussed
by one of the interviewees, it is important that everyone sees
their contribution as a part of something bigger. By being able
to see, not only the whole project but also smaller parts of
a project, it is easier to see the value the small parts bring
to the project as whole. This would support software quality
and create a unified understanding of the project, which in
return improves collaboration within and between groups and
organizations [1]–[3]. With the increased request for better
communication amongst development teams to better facilitate
learning and support within the industry [10], it is of even
greater importance to support knowledge sharing and commu-
nication [10]. By implementing the discussed functionalities,
valuable information that otherwise would have been set aside,
would be easy to access as a dashboard effectively informs
about things that need to be done [9].

Results from Q11 and Q25 show that the Traceability
Dashboard is not commonly used to track a requirement’s
history or to discover regression tests after code change. The
interviews indicated that the dashboard lacks in it’s ability
to provide information about which requirements have been

changed, added, or deleted which may explain the results for
Q11. Additionally scenario Q25 may be less occurring since
identifying tests to be executed after code change requires the
practitioner to know what requirement(s) changed and thus
requires the improvements suggested in relation to Q11.

Since information in the tools providing data to the Trace-
ability Dashboard can be altered, several subjects express
concerns with trusting the underlying data. They fear the
information displayed could be misleading. This is a valid
concern since misuse of traceability data is a challenge already
identified in the automotive domain. Manipulating traceability
data to indicate pleasing performance was mentioned by Maro
et al. [4] as well as brought up by an interviewee as a major
concern. This goes to show that problems with traceability can
span across industries. While decisions should not be solely
based on aggregated data, the purpose of the dashboard is to
provide an overview, and is currently used to assess project
status, progress and to collaborate with various stakeholders.
Due to the nature of the Traceability Dashboard, it is therefore
important to increase practitioners’ trust by data validation, or
transparency. As seen in Section IV-C suggestions for some
validation index and an indication of when the dashboard was
last updated were made in regards to this issue.

Apart from the addition of functionalities, this research has
shown a need for improvements regarding the implementation
of the Traceability Dashboard into company practices. There
is a correspondence between the quantitative and qualitative
data regarding the low rate of people aware of the Traceability
Dashboard, or aware but not using it. Six out of the eleven
(55%) subjects included in the qualitative data collection were
not aware or did not use the dashboard. In the quantitative
data collection, this number was 30 out of 37 respondents
(81%). The survey results show that 28 out of 30 respondents
(93%) who do not utilize the traceability dashboard believe
that a tool showing traceability metrics such as test coverage
or requirements coverage (relationships between requirements)
would be beneficial to their workflow. This indicates that
even though the utilization is low, there is low resistance
towards the use of a tool such as the Traceability Dashboard.
Furthermore, the subjects in the qualitative data collection
perceived varied opinions of how important traceability is
amongst colleagues. However, survey results show that 31 out
of 37 respondents (84%) agree or strongly agree to traceability
playing an important role in their development process. This
further suggests that there is not necessarily any resistance to
participating in traceability practices, but perhaps indicates a
lack of communication and information about the Traceability
Dashboard.

Subjects expressed a lack of communication about the
Traceability Dashboard within the company. Subjects from
the qualitative data collection spoke about the need for
communication, information, and shared understanding within
the company about traceability and the Traceability Dash-
board. The results for Q17 show that few subjects use the
Traceability Dashboard for proving traceability documentation
for certification purposes. The dashboard is said to play a



role in maintaining traceability standards required by ISO
9001 by showcasing bidirectional traceability. This is yet an
indication that practitioners are not properly informed about
traceability practices. As Šmite et al. [10] has suggested,
knowledge sharing is of high importance in industry and
bad communication equals bad performance. They also found
that there is an increasing request for better communication
to better facilitate learning and support in industry [10].
Interviewees have suggested workshops to increase the use of
the Traceability Dashboard and the overall understanding of
the traceability practice. One interviewee experienced a lack of
information about when and how to use the dashboard, where
to find it, and why it would be good to use it. As suggested by
Winkler & von Pilgrim [1] and Wohlrab et al. [2], [6], unified
knowledge, understanding of traceability, training and a unified
tool is important to realize the benefits of traceability which is
why the suggested improvements for the increased use of the
Traceability Dashboard should be taken into consideration.

VI. CONCLUSION

The results show that the Traceability Dashboard is ap-
preciated by the current users but is also believed to be
useful to the current non-users. The results further indicate
that the dashboard provides a clear overview of the projects
to each individual, helps with the individuals’ confidence in
the performance of the product, as well as help them to find
corresponding test cases and requirements which without the
dashboard is described as cumbersome process.

The dashboard is further used on a collaborative level as a
tool to demonstrate project status and success to stakeholders.
Although, the dashboard needs further improvement to better
assist in other collaborative settings. The dashboard is less
used to assist in demonstrating certification, communicate why
certain changes have been implemented, to gain or share
knowledge, and for further clarification or understanding from
the stakeholder in regards to requirements. The reason for this
is believed to be lack of functionalities that would support
utilizing the dashboard in such a way.

Furthermore, the results show a high demand for a more
user configurable dashboard with filters. Filters would allow
viewing projects on a more detailed level, see owner(s) of
requirements, status of bugs, and to distinguish changed,
added, and deleted requirements. These additions are believed
to facilitate an easier, more collaborative, and more knowledge
sharing workflow. In addition, a major concern is how trust-
worthy the underlying data is, which could affect the use of the
dashboard. If wrongful or outdated information is displayed,
it could become a problem when making decisions based on
the displayed data.

This concludes that the Traceability Dashboard is beneficial
to the users on both an individual and collaborative level.
Although the dashboard is in need of further development to
become even more user friendly and beneficial to the users.
Furthermore, the ways of communicating the Traceability
Dashboard’s existence, its functionalities, and benefits needs
to be considered.

In regards to the results, future research could be conducted
based on how improvements of the Traceability Dashboard
affect the subjects’ use. Future research could compare how
the dashboard is used individually and collaboratively before
and after additional features. Future research could also be
useful to see how the dashboard has affected the overall
understanding of the importance of traceability. Due to the
currently low utilization of the Traceability Dashboard, it
may be useful to conduct further research once the utilization
inside the company is more mature. This could lead to further
improvements of the traceability practice and the dashboard
as whole.

REFERENCES

[1] S. Winkler and J. von Pilgrim, “A survey of traceability in requirements
engineering and model-driven development,” Software and Systems
Modeling, vol. 9, 2010.

[2] R. Wohlrab, E. Knauss, J. P. Steghöfer, S. Maro, A. Anjorin, and
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maintenance: Factors and guidelines,” 2016.
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P. Grünbacher, A. Dekhtyar, G. Antoniol, J. Maletic, and P. Mäder,
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APPENDIX A

TABLE IX
LIST OF TRACEABILITY USAGE SCENARIOS ADAPTED FROM [7]

1 Requirements Engineering and Management Source

1.1 Finding origin and rationale of requirements, i.e., pre-requirements traceability to regulatory and other
source of a requirement

[1], [8], [22]–[26]

1.2 Refinement and detailing requirements [8], [25]–[27]

1.3 Documenting a requirement’s history, i.e., to be able to trace to previous versions of a requirement in order
to find out about changes

[26], [27]

1.4 Identifying stakeholders for the ongoing development of the requirements [8], [22], [23], [27]

1.5 Quality- and maturity-analysis of requirements [8], [25], [27], [28]

1.6 Impact analysis, which other stakeholders are important by a change to a requirement [26]

2 Project Management

2.1 Tracking the state of requirement or task implementation in detail [1], [8], [24], [28], [29]

2.2 Initial Release planning [1], [25]

2.3 Progress assessment on project or subproject level for getting an overview of already implemented
requirements

[24], [25], [28]

2.4 Task assignment to stakeholders, e.g., assignment of a requirement to a developer for implementation [7]

2.5 Notification of stakeholders about changes, e.g., after a change to a requirement all owners of dependent
artifacts are automatically informed

[7]

2.6 Adjusting project and release plan, e.g., in case of time limit exceeding [7]

2.7 Creation of a knowledge database of project-specific decisions and issues [7] (findings)

3 Compliance Demonstration

3.1 Analyzing requirements coverage in source code, e.g., for the customer [1], [24]–[29]

3.2 Traceability documentation for certification purposes [1], [8], [24], [25], [27]

3.3 Justification of all written code based on specification for certification purposes [1], [25], [28]

3.4 Demonstrate project progress and success to other stakeholders [7] (findings)

3.5 Demonstrate that the development followed a requested methodology [7] (findings)

3.6 Give rationale for why certain changes were required [7] (findings)

4 Design and Implementation

4.1 Navigation between specification, design, test, and code via traces [1], [29]

4.2 Navigation within artifacts of the same type, e.g., within source code [29]

4.3 Design assessment based on traceability metrics, e.g., to find components that contain too much functionality
and should be split

[1], [26]

4.4 Understanding of software artifacts, e.g., project familiarization of development team members [27], [28]

5 Testing

5.1 Development of test cases based on requirements [1], [8], [22], [25], [27], [28]

5.2 Defect location within the source code for failed test cases [1], [8]

5.3 Discovering regression tests to be executed after code change [25], [27], [28]

5.4 Test coverage analysis of specification and code [1], [8], [22], [25], [27]

5.5 Stakeholder identification for understanding behavior and solving complicated problems [1]

6 Maintenance and Evolution

6.1 Change impact analysis to determine artifacts impacted by a feature extension [1], [8], [24]–[29]

6.2 Change effort estimation for feature extensions [1], [24], [26], [28]

6.3 Feature location and support during change implementation via use of traces [29]

6.4 Reuse of specification and code components, e.g., a feature with all its implementation [1], [26]

6.5 Knowledge transfer to the maintenance team, e.g., in cases where a team performs maintenance that does
not include any of to original team members

[1], [8], [27], [29]

6.6 Impact analysis of errors [7] (findings)
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Interview Rubric

This is a semi structured interview about traceability in practice officially approved by
Grundfos. This interview is going to be a part of a research project beneficial to Grundfos.
All data provided by you will be anonymised.
I will conduct the interview and my colleague will observe and take notes, the interview will
be audio recorded.
If you for any reason want to call off the interview, you can do so at any time. We will in this
case disregard all data. Your name will not be disclosed in the research but the answers you
provide will be used. If for any reason the interview is disrupted by an outside party, it is up
to you if you want to continue the interview or not, and how you want us to handle the
already provided answers.
We want to send you the transcript of the interview for verification and plan to do so via
email. We do also want to inform you about the possibility that the IT-department might have
access to your work email.
All data you provide will be stored anonymously on an external harddrive up to two weeks
after the research is complete. It will then be deleted.

If we have additional questions once this interview has been completed, we may reach out to
you again to gather additional information or clarifications.

Email address: _______________________________________

Have you understood all the information provided to you?
Yes
No

Do you agree to the terms?
Yes
No

Researcher(s) conducting the interview: ________________________________________

Subject:__________________________________________________________________

Project/Team:______________________________________________________________

Role:_____________________________________________________________________

Length of interview:__________________________________________________________

Transcript file name:_________________________________________________________



Examples of questions to ask:

Experience

How long have you been working in this team?
How many years of experience do you have in the industry?

Use of Dashboard

Are you aware of the traceability dashboard?
How do you use the traceability dashboard in your everyday work?
For how long have you been using the traceability dashboard?
What is your opinion of the traceability dashboard?
How does the dashboard contribute to your team's workflow?
How does the dashboard contribute to your own workflow?
How do you use the dashboard when collaborating with interfacing teams?
What are the struggles using the traceability dashboard?
How do you think the traceability dashboard could be improved?

Traceability in General

What is your view of traceability as a practice?
How do you perform traceability in your team?
How does traceability affect your collaboration with interfacing teams?
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Observation Rubric

For our research about traceability in practice we will conduct an observation and potentially
ask you some questions. We will collect this data by taking notes.
If you for any reason want to call off the observation, you can do so at any time. We will in
this case disregard all data.
Your name will not be disclosed in the research but the answers you provide may be used.
The data you provide will be digitalized and anonymously stored on an external hard drive.
This data will be stored up to two weeks after the research is complete. It will then be
deleted. The written notes will be destroyed once the data has been digitalized.

If we have additional questions once this observation has been completed, we may reach
out to you again to gather additional information or clarifications.

Have you understood all the information provided to you?
Yes
No

Do you agree to the terms?
Yes
No

Researcher(s) conducting the interview: ________________________________________

Subject:__________________________________________________________________

Project/Team:______________________________________________________________

Role:_____________________________________________________________________

Examples of questions to ask:
What is your view of traceability as a
practice?

How do you perform traceability in your
team?

How does traceability affect your work
process?

How does traceability affect your
collaboration with interfacing teams?

Are you aware of the traceability
dashboard?

What is your opinion of the traceability
dashboard?

What are the struggles using the
traceability dashboard?

How do you think the traceability
dashboard could be improved



Use within team

Use between teams

Challenges

Other
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1.

2.

Markera endast en oval.

Other

3.

Traceability Questionnaire
Hello! Thank you for taking part in our BSc Thesis research. 

Traceability is a heterogeneous practice used to demonstrate artifact relationships by 
creating and defining traceability links. The intention is to support software quality and 
create a unified understanding of the project. Traceability helps maintain an 
understanding of what artifacts are connected, and which parts of the system have 
been implemented and tested.

*Obligatorisk

What is your job role?

Which project do you belong to?

What team do you belong to?

Confidential

Confidential

Confidential

Confidential



4.

Markera endast en oval.

less than 6 months

more than 6 months less than 2 years

more than 2 years less than 5 years

more than 5 years

5.

Markera endast en oval.

less than 3 years

more than 3 less than 5 years

more than 5 less than 10 years

more than 10 years

6.

Markera endast en oval.

Strongly Disagree

1 2 3 4 5

Strongly Agree

7.

Markera endast en oval.

yes

no

How many years of experience do you have in your current team?

How many years of experience do you have in the industry?

Traceability plays an important role in my development process.

Are you aware of the Traceability Dashboard? (See image below).



The Traceability Dashboard

8.

Markera endast en oval.

Yes

No

9.

Markera endast en oval.

Yes Fortsätt till fråga 11

No Fortsätt till fråga 10

Is there any tool (apart from the traceability dashboard) that you use to assess

test coverage of requirements?

Do you utilize the Traceability dashboard?

Confidential Image



Traceability Tools

10.

Markera endast en oval.

Yes

No

The Traceability Dashboard

Do you believe that a tool showing traceability metrics such as test

coverage or requirements coverage (relationships between requirements)

would be beneficial to your workflow?

*

Confidentail Image



Traceability

Usage

Scenarios

In this section we are interested in knowing about your utilization of the 
traceability dashboard. Below are a sequence of Yes or No questions in the 
areas of Project Management, Compliance Demonstration, Design and 
Implementation, and Testing.



STAKEHOLDER in this questionnaire refers to any internal or external 
colleague who has an attachment, interest, or say in the matter.

(1/5) Requirements Engineering and Management

11.

Markera endast en oval.

Yes

No

I do not understand the scenario

(2/5) Project Management

12.

Markera endast en oval.

Yes

No

I do not understand the scenario

I utilize the traceability dashboard to track a requirement’s history, i.e., to

trace to previous versions of a requirement in order to find out about

changes.

I utilize the traceability dashboard to track the state of requirement or

task implementation.



13.

Markera endast en oval.

Yes

No

I do not understand the scenario

14.

Markera endast en oval.

Yes

No

I do not understand the scenario

15.

Markera endast en oval.

Yes

No

I do not understand the scenario

I utilize the traceability dashboard for release planning.

I utilize the traceability dashboard for sprint planning.

I utilize the traceability dashboard to assess progress on project or

subproject level for getting an overview of already implemented

requirements.



16.

Markera endast en oval.

Yes

No

I do not understand the scenario

(3/5) Compliance Demonstration

17.

Markera endast en oval.

Yes

No

I do not understand the scenario

18.

Markera endast en oval.

Yes

No

I do not understand the scenario

I utilize the traceability dashboard for task assignment, e.g., assignment of

a requirement to an engineer for implementation.

I utilize the traceability dashboard as a mean of proving traceability

documentation for certification purposes.

I utilize the traceability dashboard to demonstrate that all code is based

on a specification for certification purposes.



19.

Markera endast en oval.

Yes

No

I do not understand the scenario

20.

Markera endast en oval.

Yes

No

I do not understand the scenario

(4/5) Design and Implementation
Almost there!

21.

Markera endast en oval.

Yes

No

I do not understand the scenario

I utilize the traceability dashboard to demonstrate project progress and

success to other stakeholders.

I utilize the traceability dashboard to give rationale for why certain

changes were required.

I utilize the traceability dashboard to navigate between requirements

specification and tests via traceability links.



22.

Markera endast en oval.

Yes

No

I do not understand the scenario

(5/5) Testing

23.

Markera endast en oval.

Yes

No

I do not understand the scenario

24.

Markera endast en oval.

Yes

No

I do not understand the scenario

I utilize the traceability dashboard to gain or share knowledge of software

artefacts, e.g., when familiarising new development team members with

the project.

I utilize the traceability dashboard to develop test cases based on

requirements.

I utilize the traceability dashboard to find the defect location within the

source code for failed test cases.



25.

Markera endast en oval.

Yes

No

I do not understand the scenario

26.

Markera endast en oval.

Yes

No

I do not understand the scenario

27.

Markera endast en oval.

Yes

No

I do not understand the scenario

Det här innehållet har varken skapats eller godkänts av Google.

I utilize the traceability dashboard to discover regression tests to be

executed after code change.

I utilize the traceability dashboard for test coverage analysis of

specification and code.

I utilize the traceability dashboard to identify stakeholders for

understanding behavior and solving complicated problems.

 Formulär


