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Abstract:In agile software development methodology, software product is developed through a few iterations and delivered
incrementally. In spite of the known benefits of the agile methodology, yet issue still exists in developing high-quality
software product using this methodology. Hence, quality assurance mechanism should be in place in agile development to
ensure quality adherence to the software product. However, taking up quality assurance in agile software development is not
an easy task as it has its own manifesto and principles that need to be met. Thus, this paper highlights the issues and
challenges towards adopting quality assurance in agile development methodology. Particularly, in aniteration where we need
to assure that the product increment meets the requirements as well as to decide the requirements for next increment and
iteration planning. Subsequently, few measuresare identifiedconcerning the issues. The discussion in this paper is based on
Scrum case, et still relevant to other types of agile methodologies.
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1. Introduction

Agile software development methodology focuses on frequent delivery through light and fast development
cycle while adapting customers’ requirements changes. Nevertheless, quality assurance mechanism must be
established in agile development methodology in order to ensure high-quality software product is produced.
Quality assurance involves tasks to evaluate software products for conformance against the established software
requirements (ISO/IEC/IEEE, 2011). Inagile development methodology, the software product is developed
through a few iterations and delivered incrementally. Significantly, the quality assurance mechanism is needed
to assure that the developed product increment meets the requirements, as well as to inform the requirements for
the next increment and iteration planning that might also evolve.This will also ensure that the quality is
encountered earlier before the final product delivered.

It is important to adopt strategy in order to address quality issues in agile software development at the early
stage. However, quality assurance in agile software development is not an easy task since the working software
must be releasable and yet still open for frequent requirements changes. Therefore, this paperdiscussesissues as
well as measures that need to be considered in adopting software quality assurance in agile, particularly Scrum
methodology.Our work focuses in adopting quality assurance during the review process of product increment.

The remainder of this paper is organized as follows: Section 2 discusses the related work, section 3 discusses
issues and challenges in adopting quality assurance mechanism in Scrum, and section 4 presents few suggestions
to be considered to resolve the issues. Finally, section 5 concludesthis paperand our future work.

2. Related Work

Figure 1 shows some examples of known quality assurance approaches being adopted in software
development activities. Traditionally, quality assuranceactivitiesin software development life cycle usually being
focused at the later phases; implementation and testing phases. However, adopting quality assurance activities at
the later phases lead to increase of cost and rework. Realizing that, many efforts placed to adopt quality
assurance activities at the earlier stages (i.e., requirements engineering). For example, writing requirements
specification byreferring tothe IEEE standard for requirements specification (IEEE, 1998), and using users’
feedback to validate the measurements of quality and user satisfaction (ISO/IEC/IEEE, 2011). One of the
common and effective approaches hasbeen adopted at requirements engineering stage is inspection. In which, it
prevent issues from being propagated from requirements to other artefacts that will cause follow-up defects and
avoidable rework (Briand, Freimut, andVollei, 2000).
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Figure 1.Excerpt of quality assurance approaches (Denger and Olsson, 2005)

It is easier to adopt quality assurance in traditional software development methodology as it focuses on
comprehensive documentations throughout the development life cycle. However, the nature of agile
development methodologies isdiffering from traditional software development methodology. In which, it
focuses more on coding rather than documentations. Besides, it acknowledges that customer requirements are
always changing andthe changes must be adapted quickly, whileenables short time frames and iteration
releases(Bruegge, Krusche, and Wagner, 2012). Therefore, many software developers adopt agile methodologies
because it support fast delivery and adapt to changes. There are a few styles of agile methodologies introduced,
such as Scrum, XP Programming, Crystal Method, Pair Programming, and Feature Driven Development (FDD).
Despite of its popularity, a number of recent studies address issuesonthe quality (Cho,2010; Medeiros,et al,
2018; Alsagaf, Daneva, and Wieringa, 2019) and customers’ involvement in agile methodology (ISO/IEC/IEEE,
2011; Curcio,et. al, 2018; Hussain et al., 2015; Medeiros,et al, 2018). Besides, the quality of the software
product wouldalso be affected due to the short increments and limit period for stabilization (Krusche,et. al,
2014), and the requirements volatility (Kawamoto and De Almeida, 2017). Particularly when the changes occur
at 30% inevery single iterationof agile development (Amjad,et al., 2017).

There are some efforts to adhere quality assurance in agile. For example, Amjad and colleagues (Amjad, et
al., 2017) proposed a method, called A-SPSRI, that able to measure the quality and completeness of scope
definition of the user stories. While, there are also tools and techniques to ensure effective collaboration and the
successful development of the product (Hess, Diebold, and Seyff, 2019). For example, task assignment and task
tracking are done by using online management tools, online versioning tools, online file sharing and online
meetings (Curcio,et. al, 2018). Another effort is by Kawamoto and De Almeida (2017), in which they proposed
an agile software development model that adheres to capability maturity model integration (CMMI) quality
practices named as DOC-DR as additional practices to current Scrum process. Besides, they also highlight the
importance of the documentation and evidence needed for the formal process improvement model. Regardless all
the efforts, quality related issues in agile software development methodology are still exists, particularly when
dealing with customers’ involvement. For example, findings from review by Inayat et al. (2015) highlighted
obstacles that make the requirements engineering process more challenging in a distributed agile project,
including customers’ involvement difficulties, communication difficulties, and, lack of documentation.These are
also included in recent study by Shameem, M., et al. (2020) that highlights the key obstacles faced by agile
practices in a global software development. Among the identified obstacles mentioned are poor requirements and
their specifications, inappropriate selection of communication technology, lack of customer involvement, limited
project documentations, and lack of communications. Those obstacles make the implementation of quality
assurance activitiesbecome harder. In agile, the customer involvement will make the development activities
more effective (e.g., writing user requirements, discussing product features, prioritizing the client requirements)
(Hastie andWojewoda, 2015; Hussain et al, 2016; Kasauliet al., 2017). For example work by Wil,et al., (2019)
that involving customers in backlog prioritization.

The common quality assurance strategies in agile are prototyping and review. In which, the strong customers’
involvement in this process will be leveraged to assess conformance of the product or increment. This is where
the software product can be reviewed by the customers at the early stage for acceptance or improvement (De
Sousa,et. al, 2016).It is important that the customers indicate that all of the accepted deliveries constitute
acceptable completion of the project. Whereby, the manager, according to IEEE Software Quality Assurance
Standard (IEEE, 2014), should establish a process to access, collect, and monitor available sources of qualitative
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feedback about the information for evaluation and acceptability of the product (i.e., conformance to the
established requirements). Therefore, we focus on review process as a main channel to adopt quality assurance in
agile methodology, in which, high involvement of customers at the early stage, such as in review, will improve
the software quality significantly (Sirsharandarif, 2012).

3. Issues And Challenges: Scrum Case

Agile methodology focusing more on working software product (i.e., coding) and less concentrate on
documentation. Therefore, the customers’involvements areextremely important to determine the achievement,
acceptance, and direction of product development. Whereby, their feedback becomes valuable input for planning
and making necessary adjustment in order to deliver a product that meets the business needs. Scrum was chosen
as an exemplar to discuss the issues and challenges of agile methodology for this study. Scrum is one of
prominent agile methodology that has a shorter time cycle for the fast delivery of the product to the customers
(Moniruzzaman and Hossain, 2013). In addition, Scrum highlights the importance of quality assurance through
feedback mechanisms for managing a complex project (De Sousa,et. al, 2016).Figure 2 shows Scrum
methodology, wherein the process works is in an iterative and incremental manner and the customers and
development team are working together closely. Customers give their feedbacks mostly through review
meetings.

SPRINT 1 SPRINT 2 SPRINT N
Planning 1 ‘ Planning 2 ‘ Planning N ‘
Design 1 Design 2 ‘ Design N
.1 Sssarch Development Development | Development Sepip il
1 2 N
Testing 1 Testing 2 Testing N
Feedback 1 Feedback 2 Feedback N “

Figure 2.Scrum Software Development Methodology (Moniruzzaman and Hossain, 2013)

In Scrum methodology, user requirements is called as product backlog that will be developed into few
iterations called sprint. The product backlog is continuously reviewed and prioritized in each iteration during
iteration planning (Tomanek and Juricek, 2012). Usually, the product backlog will constantly changing (i.e.,
feature is removed, refined, inserted), thus the backlog has to re-prioritize and decide on which should be
developed first. The iteration review in Scrum looks into the perspective of functionality delivered in the
product increment whether the features (or functionalities) meet the acceptance criteria. Validation and
verification of the increment is based on the feedback gathered in the iteration review. In which, customers can
participate to ensure the quality of the product increment satisfies the business goals as well as bring up any
requirements changes ornew request. A review process will be carried out at the end of iteration when a product
increment is ready for released. Customers review the product increment, give comment and determine the
acceptance level of a product increment whether to accept, reject or request for a change. Commonly, Product
Owner as a customer’s representative that involved in the iteration and who managed all the feedback gathered
from customers. The process of gathering feedback should be in an effective and timely manner within iterations
and avoid any feedback delays. In addition, changing of requirements at every single iterationis another
challenge for Product Owner and the team. There are 4 round level of decision making need to be made by
Product Owner at every single iteration, which are - iteration planning, iteration execution (refinement,
development and testing), iteration review and iteration retrospective.Whereas, poor decisions in this process can
results in code backlogs, incomplete work, bugs, and inaccurate estimation (Dury-Grogan, Conboy, and Acton,
2017).

There are issues mentioned in the previous studies in relation to customers involvement in agile process (e.g.,
Shrivastava and Rathod, 2017; Medeiros et al., 2018; Curcio et al., 2018; Patanakul and Rufo-McCarron, 2018;
Hess, Diebold, and Seyff, 2019). Those are also barriersto adopt quality assurance mechanism in Scrum,
particularly for review process. The issues and challenges can be summarised as:
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e Late validation — theavailability of customers for validation and verification of product increment and
requirements for next iteration are crucial. Thus, the unavailability of customers in the review process will
cause late validation since multiple iterations pending for customers’ feedback.

o Ineffective way of getting feedback — feedbackfrom customers should be gathered within stipulated
time; yet, gathering and managing the feedbacks are tedious. Thus, if the communication medium used to
collect andthe process of gatheringthe individual feedback are ineffective, it will cause the increasedof
overhead and response time for overall validation process.

While, theconsequences of the mentioned issues are,

e  Excessive changes and improvement needed on product increment due to requirements or scope
changes

e  Too many adjustments and development work required for next iteration. This including, to prioritize
requirements and to identify requirements changes and its dependency

e  Late delivery of product increment and poor customer’s satisfaction.

Thus, a proper strategyneeded in the review process to confirm the quality of the product increment withthe
specified acceptance criteria, and to identify any changes or corrective action needed as well asinform
decisions for future planning in a timely manner.

4. Discussions

As iteration review is the significant quality assurance mechanisms in agile development process. Therefore,
coordination and communication among the team and customersare crucial in the iteration review session.
Inadequate and ineffective of coordination and communication between the Product Owner (i.e., customer’s
representative) and customers can slowdown the process of overall development progress. This section lists the
main measures need to be considered in adopting quality assurance in the review process, particularly for Scrum.

1) Customers Availability — customers’ feedbacks are important. Thus, need to ensure thatcustomers are
available and able to give feedback within the specified time. TheProduct Owner must be able to gather
feedbacks collectively from all the customers to determine successful implementation of a product increment.
Besides, not forgotten for the customers that are in geographically far sites. This is common scenario in most
organizations where customers can give a greater flexibility for remote validations and also reduce
stakeholder's displacement costs (Medeiros,et al, 2018). Thus, the availability of customers in different
geographical locations should also need to be considered in order to ensure their participation in the review
session. There are many obstacles might arises, but a proper approach is needed to ensure the customers
availability.

2) Communication Medium — thechallenge related to distance barrier has caused inadequate coordination
between the team especially Product Owner and distributed customers for frequent meeting. Current medium
of communication used in collaboration between Product Owner and distributed customers such as emails
and telephone are not an effective way for getting feedback. While, medium such as video conferencing or
skype cannot help in capturing details about the feedback attributes and hard to find suitable time to be in the
same time for the online session. It can caused difficulties in compilation of all the feedback attributes and
also difficult to segregate the unstructured feedback information for further iteration action planning. It is
mentioned that the current approach for remote validations did not affect the project execution if the
customers had an adequate collaboration (Medeiros,et al, 2018). While, a too relaxed collaboration with the
customer entails a bottleneck in the project, and said that this challenge can be better dealt with face-to-face
communication (Medeiros,et al, 2018). In view of those issues, anappropriate framework of communication
medium for collaboration between Product Owner and distributed customersis needed to capture and compile
the feedback attributes during the review session.

3) Supporting tools - lack of toolsto support customers to carry out quality assurance activities, such as
validating the requirementsin each iterationreview, will make the process difficult. Ineffective documentation
also bring difficulties, such as control of backlog using spreadsheets, thus it sees the relevance of adopting
appropriate tools (De Sousa,et. al, 2016).

Above all, Figure 3 illustratesthe quality assurance issues and its measuresin Scrum’s review session and the
affects in the iteration planning.

In summary, quality strategies are needed to define how, when and where to adopt quality assurance
approaches in order to assure achieving desired quality of the software product. By indicating the measures,
expectantly it will help in designing and embracing quality assurance strategies in agile methodology.
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Figure 3.Quality assurance measures in Scrum’s review session

5. Conclusion

In agile software development methodology, feedbacks from customers are crucial in order to ensure the
quality of the product delivered meet the business goal. However, there are some obstacles in adopting quality
assurance mechanism based on the nature of agile methodology itself.Thus, the main obstacles for adopting
quality assurance are highlighted in this paper.Subsequently, few measures are identified concerning the issues
discussed. For this study, Scrum methodology was taken as an exemplar. Yet, the findings are still relevant to all
agile software development methodologies. Looking at the state of the art, there are room for improvement
needed to adopt quality assurance activities, particularly in the review process. The research findings are very
useful towards the development of our proposed approach and currently, we are working on a framework and
tool that take into account the findings.
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