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Abstract. Scrum is one of many agile frameworks and is considered the most popular and widely adopted.
Although Scrum presents several advantages, process and final product quality continue to be Scrum’s main
challenges. The quality assessment should be an essential activity in the software development process. Several
authors have attempted to improve the quality of Scrum projects, changing some aspects of the framework,
such as including new quality practices, a quality role, and quality processes. However, the quantification of
quality is still a challenge. For that reason, the authors proposed a framework called Scrumlity, which was
defined in a previous study. This framework proposes a change to Scrum, including a quality role and some
artifacts to evaluate quality through a complete execution of a Sprint. In this study, the authors add a User Story
Quality assessment to the framework. The User Story Quality Assessment includes over 250 analyzed User
Stories. Results obtained after this experiment indicate the importance of executing a User Story Quality
Assessment and that Scrum Team members are willing to accept adding this to the framework.
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AHHOTAammsi. SCrUM — OAMH W3 MHOTMX THOKMX (peiMBOpKOM, HauOojee IONyJSIPHBIM M IIHPOKO
pacnpocTpaHeHHbIM. XOTS Scrum HMeeT HECKOJNBKO NPEHMYIIECTB, €ro TIJIaBHOH mpobGieMol ocraercs
Ka4ecTBO Tpoliecca U KOHEYHOTro npoaykra. OLeHKa Ka4ecTBa I0JDKHA OBITh BAYKHBIM DJIEMEHTOM B IIpOIIecce
pa3paboTKH mporpaMMHoro obecnedeHus. Heckoiabpko aBTOPOB IBITAIMCH YIYYIINTH Ka4eCTBO IIPOCKTOB
Scrum, U3MEHUB HEKOTOpHIE acHEeKTHl (peHMBOpKA, TaKHME KaK BKIIOYEHHE HOBBIX METOJOB OOecHedeHHs
KadecTBa, POJIb KauecTBa M Mpolecch obecnedenus kadecTBa. OHAKO KOINYECTBEHHAs OI[EHKA KauecTBa BCE
eme ocraercs mpobiemoit. [1o 3Toi nmprynHe aBTOPHI JaHHOH CTAThH MPEIOKUIN GPEHMBOPK IO HA3BaHHEM
Scrumlity, KOTOpBI OMUCHIBAIICS B IPEbIAYIIEM HCCaeaoBaHur. B aTom dpeiiMBopke SCrum pacumpsiercs,
BKJIIOYas 10OaBJIEHHUE POJIH KadyeCcTBa M HEKOTOPHIX apTe(hakTOB ISl OLIEHKH KayeCTBa IOCPEICTBOM IIOJTHOTO
BBITIOJTHEHUSI CIIPUHTA. B ONMMCEIBaeMOM HMCClIeIOBaHUHU aBTOPBI JOOABISIOT K (peliMBOPKY OLIEHKY KayecTBa
MOJTE30BAaTEIbCKUX HcTOpuil. OleHKa KadecTBa IOJb30BATENILCKUX WCTOPHH BKItoyaer Oonee 250
MIPOaHAJIN3UPOBAHHBIX MOJIB30BATEIECKUX UCTOPHU. Pe3ysbTarThl, MOIyYeHHBIE MOCNIE STOr0 SKCHEPHMEHTa,
YKa3bIBalOT HAa BAKHOCThH BBHITIOHEHHS OIEHKHM KadecTBa ITOJIb30BATENLCKUX HCTOPUH M Ha TO, YTO UJICHEI
KOMaHZBI Scrum rOTOBBI IPHHATH €€ T00aBlIeHNE BO PpEeiMBOPK.

KioueBsble cioBa: Scrum; ruOkue QpeiiMBOpKH; OIEHKAa KAadecTBa; OIEHKA KAadecTBa IMOJB30BATEIBCKUX
ucropuit; Scrumlity

Jas uurupoBanusi: Tona K., Xumenec C., Xyapec-Pamupec P., I'oncanec Ilaueko Jlonec P., Kecana A.,
I'eppa-T'apcus C. Scrumility: ¢ppeliMBOPK AJIsI OICHKH KadecTBa MOJIb30BaTeNbCKux ucropuit. Tpymsr MCIT
PAH, tom 35, Beim. 1, 2023 r., ctp. 87-100. DOI: 10.15514/ISPRAS-2023-35(1)-6

1. Introduction

According to the 14th Annual State of Agile Report [1], the most used agile framework is Scrum.
Scrum was designed to increase development speed, focusing on creating a product that generates
stakeholder value. Although Scrum presents several advantages such as incremental project
deliveries, closer contact, constant feedback with stakeholders, and tolerance for changing
requirements; however, several authors have suggested that one of the main problems in Scrum,
similar to that of other Agile frameworks, is quality throughout the framework as well as product
quality [2-4].

According to the authors in [5], software requirements are defined as a statement that describes a
particular feature of the software product and is recorded using a specific technique during
requirements engineering. The User Story is the most common way of writing requirements when
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using agile frameworks and has the following structure: As a < type of user>, | want <some goal>,
so that <some benefit>.

User Stories, as requirements, have the potential to break down a complex system into small, user-
oriented pieces, which can be implemented independently [6]. Its quality affects communication and
coordination in a project and therefore plays a critical role when it comes to an understanding of
how User Stories impact the daily work of a software team; their structure, granularity, and
understanding are interesting aspects [7]. However, Agile requirements are by definition incomplete,
not specific, and might be ambiguous when initially specified. User Stories are often incomplete or
poorly defined, so misunderstandings or dependencies remain unpredictable [8], which is why the
requirements quality assessment should be an essential step in the software development process.
Despite User Stories' popularity in the Agile industry, many methods to assess and improve User
Story quality are limited. Some of the existing approaches employ highly qualitative metrics, such
as the acronym I.N.V.E.S.T. which helps remember a set of criteria that can be used to assess the
quality of a User Story. The meaning of this acronym is [9]: Independent, Negotiable, Valuable,
Estimable, Scalable, and Testable. Additionally, good practices for quality in agile requirements
established by Heck et al. [10] consider three different approaches to a User Story: Completeness,
Uniformity, Consistency, and Correctness.

Researchers stated that in most organizations’ quality aspects are not considered in the Scrum
framework due to constant deliveries [11], and the quantification of quality parameters is still
challenging.

The authors proposed an agile framework based on quality assurance as a possible solution. This
framework suggests an adaptation to Scrum, called Scrumlity, where the main idea is the
incorporation of a quality role and some artifacts which aim to evaluate quality before, during, and
after the development process. Scrumlity seeks to improve a project’s quality, but the previous study
only focuses on describing the methodology’s acceptance [12]. Scrumlity includes and promotes the
existence of a Scrum Quality Owner role, a modified Definition of Ready artifact, a Quality Burn-
up Chart template, a modified Definition of Done artifact, and a modified template for User Stories.
The Quality Owner has several responsibilities such as: promoting code quality, defining quality
processes, assuring that the Definition of Done considers quality software attributes, collaborating
in the construction of the Product Backlog by adding a possible technical solution to each User
Story, monitoring and generating the Quality Burn-up Chart based on Quality Points and to approve
or deny the Sprint outcome in collaboration with the Product Owner. The authors took it forward in
extending Scrumlity by adding a User Story Quality Assessment using the Quality User Story (QUS)
framework originally proposed in [13] that considers 13 attributes that determine the quality of User
Stories [14].

The rest of this paper is organized as follows: Sections 2 and 3 present background information
related to Scrum and User Stories, and Section 4 details the related work. Scrumlity is presented in
Section 5. Section 6 describes the experiments, sample, and setup that were performed. Section 7
presents the results. Finally, section 8 concludes the study.

2. Scrum Overview

The framework defines three specific roles within the Scrum Team: The Product Owner, the Scrum
Master, and the Developers [6]. The main objective of the Product Owner is to define User Stories
and be responsible for what will be developed and in what order. The Scrum Master has the
responsibility of eliminating team impediments and embracing Scrum values, principles, and good
practices; and the developers’ responsibilities are: creating a plan for the Sprint, estimating the Sprint
Backlog, instilling quality by adhering to a Definition of Done, and adapting their plan each day
toward the Sprint Goal [15].
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The Sprint is the heartbeat of Scrum, and it is a container for all other events that are mentioned
below. Sprint planning is where the Product Owner determines the set of User Stories that should
be worked on in the next print and is where a Sprint goal is defined [16]. The Daily Scrum meeting
is a 15-minute event for the development team. This meeting aims to inspect progress toward the
Sprint Goal [17]. The purpose of the Sprint Review is to inspect the outcome of the Sprint and
determine future adaptations [18]. The Sprint Retrospective is where the team assesses its work and
processes, and the Scrum Team generates action items for continuous improvement to increase
quality and effectiveness.

Every project has a Product Backlog a prioritized list of User Stories; the Product Owner is the only
person who has the authority to manage this artifact [17]. The Sprint Backlog is a subset of User
Stories of the Product Backlog that indicates a plan by and for the Developers. It demonstrates the
work the developers plan to accomplish during the Sprint to achieve the Sprint Goal [15].

It is essential to mention that when a Product Backlog item or increment is described as “Done,”
everyone in the Scrum team must understand what “Done” means. That is why a Definition of Done
(DoD) artifact is created. This artifact includes code guidelines, team agreements, and criteria used
to assess when the sprint outcome is complete.

3. User Stories

A User Story is an independent, negotiable, valuable, estimable, small, and testable requirement
[19]. A User Story template is structured in the following way: “ds [the WHO], I
Want/need/can/would like [the WHAT], so that [the WHY].” User Stories inherently allow
addressing the three fundamental elements of requirement engineering: WHO wants the
functionality, WHAT functionality end-users or stakeholders wish the system to provide, and the
reason WHY the end-users or stakeholders need the system for [20, 21].

According to the Standish Group [22], the primary problems in requirements engineering were
incompleteness, poor requirement specification, poor quality requirements, and communication
flaws between the project team and the stakeholders. While the Agile Manifesto [23] and agile
frameworks like Scrum try to mitigate these problems by embracing User Stories, it is necessary to
ensure that these User Stories are of sufficient quality. However, a User Story should be defined
considering team agreements established to provide the definition of a Product Backlog with high
quality. A common practice is the creation of a Definition of Ready. This artifact represents the
minimum criteria to be considered before a user story can be regarded as fit for work by the
developers in the scrum team [24].

4. Related Work

The authors in [25] conducted an online questionnaire survey to collect data to compare Agile
methods with software quality affecting factors. They considered three types of software qualities:
Quality of Design, Quality of Performance, and Quality of Adoption. As a result, the authors
identified 13 software quality affecting attributes. They concluded that the main advantage of agile
techniques is customer satisfaction and that it welcomes user requirements changing at any phase.
Hanssen et al. [4] propose ScrumSafe. ScrumSafe assumes that the quality of software projects is
always affected because a Scrum team is supposed to be self-sustained, not having to rely on an
external quality management or assurance function like Quality Assurance (QA) manager. The
research suggested integrating a Quality Assurance role and defined specific tasks that this new role
should handle.

Lucassen et al. [14] suggest a Quality User Story framework (QUS), a set of 13 quality attributes
that User Story writers should achieve. Given that User Stories are a controlled language, the QUS
framework’s attributes are classified into three categories: Syntactic, Semantic, and Pragmatic.
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Jimenez et al. [19] propose a framework for assessing the internal quality of User Stories to improve
the external quality of the project deliveries. The authors evaluated quality from internal and external
perspective. Internal quality assessment was based on the grammatical structure of the User Stories,
and the external quality considered the functionality and usability of the product deliveries. The
findings suggested that the presence of adjectives in User Stories improves the usability and
correctness of the product and is related to the developer’s experience.

5. Scrumlity

According to [26] quality has four dimensions: specification (QD1), design (QD2), development
(QD3), and conformance (QD4). The specification dimension refers to the collection of
requirements, the definition of project scope, delimitation of time, identification of safety aspects,
and evaluation of security aspects. Design dimension refers to how well the product is designed,; it
includes software architecture, database design, user interface design, among others. Development
dimension includes taking care of the most common software development activities such as screen
development, library linking, report development, and unit test plan development, among other
activities. Finally, the conformance dimension refers to how well quality is built into a product
through the above three dimensions.

Table 1. Software Quality Attributes in Quality Dimensions

Attribute QD1 [ oD2 [ oD3 | obp4
Functionality * * * *
Reliability
Usability * *
Efficiency
Maintainability
Portability *
Verifiability *
Integrity *
Testability
Expandability
Flexibility
Reusability
Interoperability
Security *
Compatibility
Table 1 demonstrates the relationship of software quality factors in agile frameworks with the quality
dimensions. Table 2 indicates the Scrum artifact, the process where this artifact takes place, and the
quality dimensions in which the artifact should be considered.

Table 2. Artifacts and Processes in Quality Dimensions.

*
*
*

X[ k| ¥ *

*

[k k| k| k| k| k| *

X k| K| k| ¥| *

Artifacts

Process or Event

Quality Dimension

Product Backlog
Sprint Backlog

Sprint Planning

Specifications, Design

Burndown Chart, Daily meeting Development
Board Sprint
Partial Product Sprint Review Conformance
Action Items Sprint Retrospective | Specifications, Design

Before a Sprint starts, the Product Owner defines a set of User Stories that need to be implemented
to improve or construct a product. During the sprint planning meeting, the Product Owner and the
rest of the Scrum Team define the User Stories that should be worked on during the next Sprint and
compile the Sprint Backlog. The quality of these two artifacts is part of the specification and design
dimensions.

91



Tona C., Jimenez S., Judrez-Ramirez R., Gonzalez Pacheco Lopez R., Quezada A., Guerra-Garcia C. Scrumlity: A Quality User Story
Framework. Trudy ISP RAN/Proc. ISP RAS, vol. 35, issue 1, 2023. pp. 87-100

According to the previous table, the factors that should be considered to measure the quality in these
dimensions are functionality, usability, portability, and security. The burn-down chart displays team
velocity, which in turn represents the story points that have been completed every day during the
active sprint. The Scrum board helps the team provide visibility on task status. These task callouts
are part of the sprint and daily meetings, which is why the dimension considered is development,
and it means that factors considered to ensure quality are functionality, usability, maintainability,
portability, integrity, expandability, flexibility, reusability, interoperability, security, and
compatibility.

The product increment, a functional prototype delivered to the stakeholders, is part of the Sprint
review meeting. The quality of this product increment is the responsibility of the conformance
dimension. Lastly, during the Sprint Retrospective, the Scrum team defines an improvement plan
with action items.

5.1 Scrum Quality Owner role

This study proposes a role hereafter known as the Scrum Quality Owner (QO). The QO has the
responsibility to define and implement quality processes, promote code quality, and ensure that DoD
considers quality software attributes. Ideally, this role should require previous experience with
systems design, systems architecture, and systems modeling. The QO should collaborate with the
PO, adding technical perspective to every User Story. Consequently, the PO and the QO would
jointly build the Product Backlog. Also, the QO would be the person who is responsible for
monitoring and generating the Quality Burn-up Chart which considers quality attributes by User
Story. Lastly, this role would collaborate with the PO to assess Sprint’s outcome. In summary, the
QO would be the person who embraces the quality practices and principles that ensure quality during
an active Sprint.

5.2 Scrumlity Process

Scrumlity workflow starts with the Scrum Team working on the Definition of Ready (DoR) in which
the team specifies certain preconditions and agreements that must be met before a User Story can be
accepted into a new Sprint [24]. One of the main aspects that must be included in this artifact is the
definition of the quality assessment of User Stories. Part of this set of agreements will describe each
quality attribute, to make sure that every team member understood them, if necessary, it is possible
to consider adding examples of each attribute.

The PO will be responsible for defining User Stories under the quality attributes. In such a way, the
PO will assess the User Story quality in order to achieve the 13 attributes before it becomes part of
the Sprint Backlog. Ready in this context means the User Story is defined with high quality and is
sufficiently prepared that a team can start to work on it.

The workflow continues with the QO and the PO collaborating on the definition of the Product
Backlog, but each role focuses on different goals. The PO has the stakeholders’ approach to defining
User Stories; meanwhile, the QO focuses on software quality, through the definition of systems
design, systems modeling, specification of design patterns to implement, sequence diagrams, UML
diagrams, or any other technical artifact. The definition of a User Story would include a technical
perspective with a focus on quality to support its development. The QO would work together with
the PO and the SM to define the DoD and ensure that this artifact includes good practices and
principles that consider software quality attributes at a technical level, such as some of the attributes
described in Table 1. During an active Sprint, and during each daily meeting, the QO will ask each
team member how many of the ten quality factors were considered on each completed User Story.
The QO would be empowered to generate the Quality Burn-up Chart, like how the SM generates the
Burn-down Chart to report the results achieved at the end of each Sprint. The SM will focus on
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reporting completed Story Points during the last Sprint; meanwhile, the QO will focus on reporting
the Quality Story Points achieved by every User Story of the Sprint Backlog.

At the end of the Sprint, the PO and the QO will review and verify the product increment during the
Sprint Review. Since one of the responsibilities of the QO is to define the technical aspects of a User
Story, Scrumlity empowers QOs to decide if the outcome meets quality expectations at a technical
level or not. That is how these two roles will be responsible for approving or denying the delivered
product increment.

Figure 1 shows the traditional Scrum workflow with the modifications of Scrumlity, indicating the
phases where the QO will interact.
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Fig. 1. Scrumlity Framework
5.3 Scrumlity Artifacts

5.3.1 Definition of Ready

Conceptually, the DoR is a checklist of the agreements that the Product Owner is expected to
successfully comply with before they can declare the User Story is ready to be added to a Sprint
Backlog [27]. The goal of the DoR is to identify defects in the User Story before work has started,
thereby reducing the likelihood of defects early on. User Stories that are “ready” are clear, concise,
sized appropriately for a Sprint, and most importantly, actionable [27]. The authors propose the DoR
as an artifact to define the quality attributes to assess the quality of User Stories, so any team member
would have access to this information. However, the PO will oversee the execution of this
assessment for every User Story before it becomes part of the Sprint Backlog.

5.3.2 Product Backlog

The authors approach this proposal with two different objectives: the first one is that the User Story
considers a technical perspective of a possible solution which might be represented by sequence
diagrams, UML diagrams, other software architecture designs, schema designs, APl contracts,
database designs, etc.

And the second approach is to consider adding a checklist within the template to conduct a quality
assessment of the User Story executed by the PO to ensure it meets the DoR. According to the
authors in [13], the 13 quality attributes selected to assess a User Story are:
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Well-formed: The core text of the US needs to include at least a role and a goal.
Atomic: The US should consider only one goal.
Minimal: The US should contain a role, a goal, and preferably some benefit.
Conceptually sound: The goal and benefit parts of a US play a specific role.
Problem-oriented: The US should specify only the problem, not the solution to it.
Unambiguous: The US avoids terms or abstractions that lead to multiple interpretations.
Full-sentence: The US should read like a full sentence, without typos or grammatical errors.
Estimable: As a US grows it increases its complexity, and it becomes more difficult to
accurately estimate the required effort.
e  Unique: The US is unique when no other US in the same project is (semantically) equal or too
similar.
e Conlflict free: The US should not conflict with any other US in the Product Backlog.
e Uniform: The US has a format that is consistent with the rest of the USs in the same set.
e Independent: USs should not overlap in concept and should be schedulable and implementable
in any order.
o Complete: Implementing a set of USs should lead to a feature-complete application.
Table 3 represents a minimum set of requirements for user stories according to Scrumlity.

Table 3. User Story Template

Story Points Priority

User Story As a <type of user>, | want <goal>, so that <some benefit>.

Acceptance Given [Preconditions or Initial Context], When [Event or Trigger], Then [Expected
Criteria output]

Testing A high-level check of the acceptance criteria.

Criteria

User Story Quality Assessment

Atomic g| Fu! OJ| uniform Q| Problem- (.
sentence oriented
Minimal O] Estimable  [EJ| Independent || Conflict-free |3
Technical description
Description T_echnical descrip?ion of how to _achieve the_User Story goa!. Such as, sequence
diagrams, UML diagrams, architecture design, schema design, API contract, etc.
Main Flow The sequence of steps to achieve the objective of the User Story.
Alternative A different sequence of steps to achieve the objective of the User Story.
Flow
Exception A sequence of events that does not allow to achieve the objective of the User Story.
Flow

5.3.3 Definition of Done

The DoD should be focused on quality guidelines and regulations. This means, that it is necessary
to specify that every User Story should be assessed with each quality attribute to change the status
to “done”. It is recommended to specify a brief description of every quality attribute in the DoD
artifact. That is how the QO collaborates with the PO and the SM to define all the agreements that
would be included in the DoD; as consequence, the Scrum team would have a quality perspective to
work completed during the Sprint.
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Definition of Done and Definition of Ready act as social contracts in agile teams. The development
team is responsible for meeting the DoD; while Product Owners are responsible for making sure
work items meet the DoR [27].

5.3.4 Quality Burn-up Chart

The Burn-up Chart is a proposal based on quality points. Quality points represent the quality
attributes achieved by every User Story.

The maximum attributes to accomplish are ten points by User Story, this means that if there are six
User Stories to complete during the current Sprint, the team will have 60 quality points to reach by
the end of the Sprint. The considered attributes are the conformance attributes mentioned in Table
1.

As agility allows adjusting to changing technology and needs, and to support this capability, the
authors suggest that the Quality Burn-up Chart could be generated through a template. The template
could be a spreadsheet with a list of User Stories planned in the current Sprint with a checklist of
the ten quality attributes for each User Story. In such a way, it is possible through the checked
attributes to automate the calculation of the total quality points achieved at the end of the Sprint and
generate the Quality Burn-up Chart The QO will be in charge of updating this template with the
Quality Points achieved per day through monitoring with the Scrum team during the daily meeting.
The following equation should be considered to calculate total Quality Points by Sprint.

TQP = (PUS)(QA)
where:
TQP = Indicates total Quality Points to be completed by the end of the Sprint.
PUS = Indicates the number of planned User Stories in the actual Sprint.
QA = Indicates the number of quality attributes considered and defined in the DoD artifact.

6. Experiments

6.1 Scrumlity Acceptance Experiment

A previous experiment was executed to evaluate the framework’s acceptance [12]. The experiment
followed a sample (for convenience) of 31 participants. Six of these 31 participants were actively
employed in software development companies, and the rest of the participants were undergraduate
students enrolled in a Computer Sciences program. The sample was divided into two groups: novices
and practitioners. The novice participants attended Scrum training. After training, the participants
started working on their projects using the Scrum framework. The practitioner participants did not
take any Scrum training because they already had prior experience with Scrum. Both groups
received Scrumlity training and executed 2 Sprints with this adapted framework.

The framework’s acceptance was evaluated to measure the acceptance of the framework the
participants answered a five-point Likert scale instrument. The results suggested that participants
accepted the framework satisfactorily. Most participants agreed that the framework benefits their
organization and makes software development more efficient, and they would like to use this
framework in the future.

The qualitative analysis proposed the implementation of a template for the burn-up chart and a
manual or guidebook with the description of quality criteria, to maintain agility and make it easier
to adopt the framework. Lastly, most participants rated Scrumlity higher than Scrum.
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6.2 User Story Quality Assessment Experiment

For this experiment, the authors considered the suggestions of the experiment implemented in [12]
such as more detail on the attributes' description and the implementation of a template to though
preserving framework agility.

6.2.1 Sample

This study follows a sample (for convenience) of 78 participants (14 females and 64 male). Members
were 22.69 years old in average (min=21, max=38, sd=2.59). The participants were undergraduate
students enrolled in a Computer Science program. All members were attending a software
engineering course. Twenty-eight of 78 participants have less than 12 months of development
experience, 34 of 78 have between one and three years of experience, and 16 of 78 participants have
more than three years of software development experience. Related to Agile experience 51 of 78
participants have less than 12 months of experience, 25 of 78 participants have between 12 and 36
months of Agile experience, and only two participants have more than three years of experience.
The sample was organized into 14 Scrum teams.

6.2.2 Process

A User Story workshop was imparted to the participants. Once the workshop was over, the 14 teams
began generating User Stories. The definition of the User Story was supported by the DoR that
included a description of the quality attributes proposed by [14]. Also, the teams used the User Story
template mentioned in Section 5.3. The template had a checklist considering the 13 attributes of
quality for User Stories, which had to be verified by the PO once the creation of the User Story was
complete. To avoid subjectivity in the evaluation of user stories each team was assigned another
team’s User Stories to evaluate their quality against the proposed criteria. If the User Story meets
the quality attribute the team will assign a ““1” to this attribute, otherwise, the team will assign a “0”.
This process repeats until all the quality attributes are evaluated. At the end of the experiment, the
team will have two quality assessments of their User Stories. One made by the PO (internal
assessment) and an external evaluation carried out by another team.

7. Results

Table 4 shows the results of the quality assessment executed. It shows the number of User Stories
defined by the team, the average error margin expressed as a percentage obtained through the
evaluation performed by another team in comparison with the internal assessment of each team
(AVGE), and the standard deviation of each team’s measurements. The AVGE was obtained by
averaging the result of the evaluation carried out by the PO during the Product Backlog definition
process minus the average of the evaluation carried out by an external team. Five of the 14 teams
obtained less than a 10% error margin between the internal assessment executed by the PO (while
the team was defining their User Stories), and the assessment executed by another team over the
Product Backlog generated. Five of the 14 teams obtained between 10% and 15% of error margin in
the quality of their User Stories, and just four teams got more than 15% of error margin between the
internal and external evaluation of User Stories.

Another factor that the authors examined was the acceptance of conducting a User Story quality
assessment. The results are shown in Table 5. The participants rated the quality assessment of User
Stories within the Scrumlity framework on a five-point Likert scale from strongly disagree to
strongly agree. The results suggest that 60 participants considered that including a quality
assessment of User Stories will benefit the execution of their projects; seven participants gave
neutral responses, and just one participant thought that there would be no benefit.
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Table 4. User Story Quality Assessment

Team User Stories Qty. AVG (%) Std.

TO1 19 16.60% 0.123

T02 20 12.31% 0.094

T03 20 11.15% 0.052

TO4 20 11.54% 0.130

TO5 25 9.54% 0.055

TO6 20 21.92% 0.206

T07 20 3.46% 0.063

T08 20 26.54% 0.133

T09 21 2.93% 0.061

T10 28 11.54% 0.129

T11 5 20.00% 0.116

T12 20 4.62% 0.046

T13 20 3.85% 0.046

T14 20 10.77% 0.063

Table 5. User Story Quality Assessment
1 2 3 4 5

Assessing the quality of USs helps to write better US. | 0 1 13 32 | 32
Assessing the quality of a US improves the quality of 0 2 9 35 | 32
future USs.

It is important to assess the quality of a US before 0 1 6 27 | a4
software development starts.

8. Conclusion and Future Work

This framework is an evolution of Scrum that includes and promotes the existence of a Quality
Owner role, a modified Definition of Ready artifact, a Quality Burn-up Chart template, a modified
Definition of Done artifact, and a modified template for User Stories. The Quality Owner has several
responsibilities such as: promoting code quality, defining, and implementing quality processes,
collaborating in the construction of the Product Backlog by adding a technical perspective solution
to each user story, monitoring and generating the Quality Burn-up Chart, and assessing the Sprint
outcome in collaboration with the Product Owner. Framework acceptance was evaluated because
improving process and software product quality were motivators though preserving framework
agility was equally important. The findings suggested that the participants accepted the framework
satisfactorily. Most participants agreed that executing a quality assessment of User Stories under
Scrumlity benefits their organization and the execution of their projects. In conclusion, the addition
of the User Story Quality Assessment to Scrumlity was widely accepted. Further research directions
exist that future work should address. As the study was mainly applied to undergraduate students, it
is necessary to execute an experiment with Scrum Teams in the industry to gain better feedback on
the Scumlity proposal.
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