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Chapter 2 -   Literature Review 

2.1 Introduction  

This chapter describes how Agile software methodologies have emerged over the 

years and the position that Scrum holds among Agile methodologies. The Scrum 

process, standards, and the challenges in implementing Scrum are also discussed in 

detail.   

2.2 Agile software development and Scrum 

The use of iterative and incremental software development techniques accelerated 

during the latter half of the 1990s [3]. At the same time, new software development 

methodologies began to exploit these techniques, espouse flexible rules of project 

behavior, and focus on human interactions. By early 2001, the word Agile was 

selected to describe software development methodologies adhering to these joint 

principles [4]. The emergence of Agile methodologies, however, can be said to have 

begun in the mid- 1990s, when software methodologies and techniques such as 

Extreme Programming (XP), Scrum, eXtreme Testing, Crystal Family of 

Methodologies, Dynamic Systems Development Method (DSDM), Adaptive Software  

Development (ASD), and Feature-Driven Development (FDD) began to emerge. Since 

then, Agile software development methods have gained popularity and have become 

increasingly important to a significant number of software development organizations 

[5, 6]. The area of Agile software development methodologies has been researched to 

some extent [7] and has gained a lot of attention mainly because of its potential to 

improve customer satisfaction, decrease defects rates, and shorten development time 

along with its capability to accommodate rapidly changing requirements [8, 9, 10]. 

 

Scrum is an Agile software development process that focuses on project management 

practices and is the only Agile methodology that has been formalized and published as 

an organizational pattern for software development [11]. Scrum for software 

development teams began at Easel Corporation in 1993 [12] and emerged as a formal 

method at OOPSLA’95 [13]. The Scrum methodology was specifically designed to 

handle rapidly changing business requirements. The Scrum name is derived from a 

strategy used in the sport of English Rugby. In a Rugby Scrum, the ball is passed back 

and forth between team members to move the ball down the field. The Scrum 
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methodology moves a project forward by improving communication between team 

members and breaking the work into a series of “Sprints” [14]. 

 

Schwaber and Sutherland, co-creators of Scrum joined with the creators of other Agile 

processes in 2001 to write the Agile Manifesto [15]. The Scrum software development 

process has recently gained much popularity to an extent where it is now being used 

by companies even large such as Yahoo!, Microsoft, Intel and Nokia [5]. Many teams 

using Scrum report significant improvements, and in some cases complete 

transformations, in both productivity and morale [16]. In fact, the most commonly 

used Agile methods are XP and Scrum [14, 17]. Despite the growing popularity of 

Scrum, the process has not been examined in the existing studies, and less than 5% of 

the existing scientifically valid evidence on Agile software development addresses 

Scrum. [7] Therefore this research aims to contribute to filling this knowledge gap in 

the field of the adoption of Scrum in the Sri Lankan context. 

 

2.3 A model for measuring the effectiveness of Agile methodologies  

Chow and Cao [18] proposed a model for identifying the Critical Success Factors for 

projects that use Agile methodologies. They identified the following as key factors 

which may affect the success or failure of an Agile software project.  

• Organizational factors, such as management commitment and organizational 

environment, 

• People factors, such as team capability and customer involvement 

• Process factors, such as the project management process and project definition 

process 

• Technical factors such as Agile software development techniques and the 

delivery strategy 

• Project factors such as project nature and project type  

 

Figure 2-1 summarizes this model. 
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Figure 2-1: Chow and Cao’s research model 

 

2.4 Scrum practices 

According to Schwaber [19] there is a list of practices to follow in order to use Scrum 

and they divide these practices into eight areas: The ScrumMaster, Product Backlog, 

Sprint, Product owner, Scrum team, daily Scrum meetings, Sprint planning meeting, 

Sprint review and Sprint retrospective. Sutherland and Schwaber [20] provide the 

following graphical summary. 
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Figure 2-2: Scrum process  

2.4.1 ScrumMaster 

The ScrumMaster is the person responsible for the Scrum process, its correct 

implementation, and the maximization of its benefits [19]. The ScrumMaster is not the 

leader of the team because the Scrum team is self-organizing. Instead, the 

ScrumMaster acts as a facilitator for issues resolution and communication, rather than 

as a manager controlling the team. Thus, he is responsible for removing any barriers 

between the development teams, the Product Owner and customers so that the team 

can directly drive development. He is also responsible for showing the Product Owner 

how to use Scrum to maximize the project return on investment (ROI) and meet the 

project’s objectives [19]. 

2.4.2 Product Backlog  

The Product Backlog is a prioritized list of project requirements with estimated times 

to turn them into completed product functionality.  Estimates are in days and are more 

precise the higher an item is in the Product Backlog priority. The list evolves, 

changing as business conditions or technology changes [19].  
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2.4.3 Sprint 

A Sprint is a period of time when a team is focusing on meeting the Sprint 

commitments. During this period of time the team is supposed to have full authority 

over its actions and no external influence from the Product Owner, or anybody else, is 

allowed.  

 

Each Sprint has two elements, the Sprint goal and the Sprint Backlog. The Sprint goal 

is a relatively high level description of a top priority item of the Product Backlog. It is 

an objective that will be met through implementation of the Product Backlog. After 

establishing the overall Sprint goal, the team works with the Product Owner to 

determine the work required in order to reach the goal. Generally, a Sprint lasts for 

thirty calendar days.  

2.4.4 Product Owner 

The Product Backlog is managed and controlled by one person only, the Product 

Owner. He or she is responsible for maintaining the list and ensuring that it is visible 

to everyone. The Product Owner is the person that is officially responsible for the 

success of the project as a whole. The Product Owner is a single person, not a group of 

people. This eliminates conflicting lists being constructed, and ensures that the teams 

know who to listen to. For the Product Owner to be successful, all parties involved 

with the project must respect his or her decisions. All of these decisions are highly 

visible in the form of the prioritization of the Product Backlog. As the Product 

Backlog is created, the Product Owner works with others to estimate the time needed 

to develop the system. This is an iterative process, and estimates will change as 

information emerges about the backlog items and more understanding is achieved. 

2.4.5 Scrum team 

The success of software development with Scrum is heavily dependent on how each 

team is constructed. In particular, the Scrum method allows developers to run the team 

and have more ownership on the projects that they are working on. Developers like the 

idea that the team decides how to do things based on consensus, and that the team has 

more control over how the development is managed and completed. Overall, the 

autonomous team in Scrum enables the developers to facilitate better team work and 

better communication that result in products of higher quality [21]. However, a team 
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consisting of team members unwilling to help each other will significantly decrease 

product quality and require more time and cost for development [22]. In fact, 

Schwaber suggests that seven is the ideal number for a Scrum team [19]. 

2.4.6 Daily Scrum meetings 

A daily Scrum meeting is a short, stand-up, typically 15-minute meeting, during 

which the team members explain to each other what they accomplished since the last 

meeting, what they are going to do by the next meeting and what obstacles they have 

faced.  

 

The Daily Scrum improves communications, eliminates other meetings, and improves 

the overall level of project knowledge. The ScrumMaster is responsible for 

successfully coordinating the Daily Scrum. This is done by enforcing the rules and 

making sure that each person speaks only briefly, regardless of position. 

2.4.7 Sprint planning meeting 

A Sprint planning meeting is a one day meeting time-boxed to 8 hours. The meeting is 

divided into two 4-hour segments, each also time-boxed.  During the first segment, the 

Product Owner presents the highest priority Product Backlog items to the team.  The 

team and the Product Owner collaborate to help the team determine how much 

Product Backlog it can turn into functionality during the upcoming Sprint. The team 

commits to this Product Backlog at the end of the first segment.  During the second 

segment of the meeting, the team plans how it will meet this commitment by detailing 

its work as a plan in the Sprint Backlog [19]. 

2.4.8 Sprint review meeting 

A meeting time-boxed to 4 hours at the end of every Sprint at which the team 

demonstrates to the Product Owner and any other interested parties what it was able to 

accomplish during the Sprint. Only completed product functionality can be 

demonstrated [19]. 

There was no empirical (i.e. anecdotal or scientific) evidence on the Scrum adoption 

challenges related to the Sprint review [5].  
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2.4.9 Sprint retrospective meeting 

A meeting time-boxed to 3 hours and facilitated by the ScrumMaster at which the 

team discusses the just-concluded Sprint and determines what could be changed that 

might make the next Sprint more enjoyable or productive [19]. 

2.5 The Scrum process 

Scrum is an iterative and incremental software development method driven by the 

Product Backlog list, which contains all active product requirements [19]. The Product 

Backlog is managed by Product Owner, who is the only person authorized to change 

priorities of the requirements. 

 

Scrum structures product development in cycles of work called Sprints, iterations of 

work which are typically 1- 4 weeks in length. Each Sprint is initiated with a Sprint 

planning meeting, where the Sprint Backlog is formed. Sprint Backlog is a subset of 

Product Backlog requirements that defines functionality to be developed in the current 

Sprint. Every requirement is further broken into tasks that each takes roughly 4 to 16 

hours to finish. 

 

Functionality is developed by the team, i.e. a group of developers that are collectively 

responsible for the success of each iteration, and of the project as a whole. Teams are 

self-managing, self-organizing, and cross-functional, and they are responsible for 

figuring out how to turn Product Backlog into an increment of functionality within the 

Sprint [23]. 

 

The ScrumMaster is responsible for managing the Scrum process so that it fits within 

an organization’s culture and still delivers the expected benefits, and for ensuring that 

everyone follows Scrum rules and practices. The ScrumMaster leads a 15-minute 

daily Scrum meeting where every team member answers three questions: “What have 

you done on this project since the last daily Scrum meeting?”, “What will you do 

before the next meeting?” and “Do you have any obstacles?” The ScrumMaster is also 

responsible for resolving impediments encountered during the Sprint in order to assure 

smooth running of the development process [23]. 
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At the end of the Sprint, a Sprint review meeting is held at which the team presents 

Sprint results to the Product Owner. After the Sprint review and prior to the next 

Sprint planning meeting, the ScrumMaster also holds a Sprint retrospective meeting in 

order to ensure continuous improvement [23]. 

 

Figure 2-3: Scrum flow 
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2.6 Effectiveness of Scrum 

Many case studies have been carried out to prove that Scrum is an effective 

framework to manage software development under certain contexts. The author has 

reviewed some of the papers which focus on the effectiveness of Scrum. 

Rising and Janoff [14] found that small teams can be flexible and adoptable in 

defining and applying an appropriate variant of Scrum. Thus, they suggest that Scrum 

is not an approach for large, complex team structures but they found that small, 

isolated teams on a large project could make use of some elements of Scrum. In fact, 

Scrum advocates the use of small teams, of no more than ten team members. 

Therefore in the current literature, the adoption of Scrum is usually situation-specific 

focusing on a single team and a single project. However, in large companies the 

opposite can frequently be the case, with several teams in each department supporting 

several projects simultaneously [22]. Marchenko and Abrahamsson have carried out a 

longitudinal ethnographic case study [5] in industry settings and closely followed how 

Scrum can be used in multi-project environment and what challenges to be aware of 

during the adoption of Scrum in such environments. There are ten challenges 

identified in their work.  

- Placing an overemphasis on the Scrum process and practices 

- The ScrumMaster caring only about the individuals and interactions (and 

ignoring the process) 

- A lack of clear management expectations and actions 

- Too much maintenance and bug fixing undermining the team productivity and 

morale 

- Fitting Scrum and short iterations into research intensive teamwork 

- Over specialism undermining collaboration 

- Over individualism 

- Committing to too much 

- Difficulty in tracking progress and in using the results of the tracking 

- Management interfering too much 

 

Although the Scrum method is claimed to be suitable for all project sizes, (Schwaber 

and Beedle as cited by Cho et al. [22]) there have been very limited studies on the 
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applicability and effectiveness of Scrum in large-scale projects. Cho et al. have 

conducted a case study on the applicability and the effectiveness of Scrum in mission-

critical and large scale projects. Their findings were to tailor the Scrum method 

depending on the nature of applications and the development environment because 

there is no single software development process that is the best approach for every 

project [22]. 

 

Mann and Maurer have carried out a case study showing that after Scrum was 

introduced, customer satisfaction increased, while at the same time overtime for the 

developers decreased (allowing the developers to work at a sustainable pace) [10]. 

 

Co-located teams are more productive than distributed teams, often doubling 

productivity over teams distributed within the same building [24]. Therefore Scrum is 

effective in the co-located-team environment, but Sutherland et al. have conducted 

many studies to illustrate the use and performance of fully distributed Scrum [24] and 

in particular, fully distributed Scrum is the recommended strategy to unlock the full 

potential of Indian offshoring for the US market for teams capable of fully 

implementing the practices of Scrum and XP [24].  

 

2.7 Challenges in Scrum  

Although there have been many case studies to prove that Scrum is an effective 

framework to manage software  development under certain contexts, there is only a 

limited number of studies which point out the challenges of Scrum. 

 

A survey study conducted at Microsoft revealed that “too many meetings” was 

considered to be the second biggest problem in the Agile methodologies particularly 

with Scrum [2]. One of the problem roots is claimed to be the inefficiency of the 

meetings, especially when poorly run by a ScrumMaster who is not focused enough to 

run the meeting in a timely manner [2, 5]. Another difficulty a team might have is 

getting all team members to commit to gather at a specified time, on time and every 

day without fail.  

 

Another challenge with Scrum is that when a Scrum team is challenged, they 

sometimes tend to change Scrum, rather than changing themselves [16]. For example 
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when teams have trouble delivering on their Sprint commitment, the team might 

decide to make the Sprint duration extendable, so that they never run out of time. But 

then, the team will never be able to learn how to do a better job of estimating and 

managing their time. In this way, without the coaching and support of an experienced 

ScrumMaster, organizations can mutate Scrum into just a mirror image of its own 

weaknesses and dysfunction, and undermine the real benefit that Scrum offers [16].  

 

The most challenging part when implementing Scrum in a formalized environment is 

the development of a good Product Backlog [25]. One tends to underestimate the time 

and effort involved in putting the backlog in place and developing the user stories for 

each backlog item. Thus, when adopting an Agile methodology, the cultural change 

from isolated specialist work to collaborative cross-functional style of work is one of 

the key issues [14]. 

 

Another commonly reported mistake is assuming that a practice is discouraged or 

prohibited just because Scrum does not specifically require it [16]. For example, 

Scrum does not require the Product Owner to set a long-term strategy for his product, 

nor does it require engineers to seek advice from more experienced engineers about 

complex technical problems. Scrum leaves it to the individuals involved to make the 

right decision; and in most cases, both of these practices (along with many others) are 

well advised [16]. 

 

A surprising number of developers are said to view using Agile processes as an 

attempt to micromanage [5, 26, 27]. However the approaches like Scrum and XP 

accelerate project cycles, and developers interact with their managers more often but 

for shorter periods of time [28]. In Microsoft the fear of micromanagement is viewed 

as one of the reasons why daily standup meetings can be ineffective [2, 5]. 

 

Schatz and Abdelshafi [28] and Sridhar et al. [29] provide a more detailed discussion 

on the challenges of adopting an Agile methodology. 

  
 


