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Abstract: The Scrum, an agile development process allows quickly production of working piece of product by undergoing the development into small 
release cycles and in improvement ways. There is a growing demand to expose students to such practices. In the same time students also need to 
practice the possible roles that they will get when they join a real life project or an industry. Exercising the Scrum practices may help the students to 
learn and practice the possible roles to perform during a project. During a cycle of scrum called ‘sprint retrospective’, the team dedicated time to 
deliberately reflect how they are doing and to find ways to improve. The scrum team will be constantly looking for improving opportunities either for 
the product builds or the practices they chosen. In this paper, we discuss our experiences in practicing the Scrum practices in students’ development of 
final year projects. This may be very useful to the final year students and new recruitments whose are on job training. 
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I. INTRODUCTION 

In this business world everyday a new team is form. The 
team or an organizational success do not depends on 
individuals, but to the combine effort of the team. The 
accepted practices involved in Software Engineering are 
changing. The traditional software development practices will 
not always endow students with the understanding of the roles 
and responsibilities for their future workplace [1,2]. Many 
times the practices of doing the things are changing and 
looking for other better options. Proper utilization of the 
available knowledge and assigning proper responsibility are 
very important. 

How do we get the best performance out of a team? How 
to learn and practice the possible varieties of roles in a real 
industry? What are various roles that one needs to learn before 
joining a project? These questions may be very interested to 
future employee, other name-the current students. Most of the 
recruiter also looks for the potential candidate who has some 
prior knowledge on roles and responsibilities. Such candidate 
will know their possible roles in a project. This will be a win-
win situation for both the party, who is going to give training 
and also for those who are going to get job training. 

Looking to the trends in changing industrial practices and 
switching of responsibilities we would suggest the students to 
familiarize with various roles and its supporting practices. The 
team must take on the responsibility for success and be 
motivated to succeed in their efforts. Scrum can be an 
alternative, more practical approach to train the software 
engineers to have varieties of roles during a lifecycle of a 
single project. Many of the projects are failing due to human 
factor, not by technical factors. Learning the possible roles to 
perform in an industry during university days will be great 
value to an individual while joining the industry. Such roles 
can be practice during final year project or while on job 
training period.    

 
The rest of this paper is organized as follows: in Section 2, 

we briefly introduce the main practices of Scrum process. In 
Section 3, we further outline the background of our study and 
define aspects of the study. In Section 4, we evaluate the 
practices of Scrum practices with regards to the previously 
defined study aspects. We conclude this paper in Section 5 
with a summary of the main observations. 

II. THE SCRUM 

Scrum is one of most popular agile process used for 
software development [3,4]. It is a general-purpose project 
management framework that follows an empirical process. It 
does not specify software development activities in advance 
but focus on learning from past experience. Knowledge is 
used for guidance going forward. It focuses on maximizing 
business value, constant improvement and is a priority driven. 
This can be use for improving the current practice in a team 
also.  

In Scrum, projects are developed via a series of iterations 
called sprints. Each sprint is typically 2-4 weeks long. A 
typical scrum team has five to nine people. The team does not 
include well-defined traditional software engineering roles 
such as programmer, designer, tester etc. In this practice, 
everyone in the team works together to complete the set of 
work that collectively committed to complete within a sprint. 
SCRUM has been successfully employed by hundreds of 
different companies in many different fields, with outstanding 
results.  

A. broad roles in scrum: 

a. Product Owner:  
In the normal Scrum, the product owner represents users, 

customers and others in the process. The product owner is 
often someone from product management or marketing. 
Manages the vision and decides on when to release the 
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product into a production environment, understands business 
level risks as well as consequences of actions from a business 
perspective, develops and maintains the product backlog. 
Product backlog is prioritized list containing every desired 
feature to the product. Product backlog is own by the Product 
owner. In our study, product backlog is prepared by team, the 
students before the start of the project and verified from the 
project supervisor and also own by the team, unlike the normal 
scrum.  

b. The Development Team: 
The Development Team consists of professionals who do 

the work of delivering a potentially releasable Increment of 
“Done” product at the end of each Sprint. Only members of 
the Development Team create the Increment.  

Development Teams are structured and empowered by the 
organization to organize and manage their own work. The 
resulting synergy optimizes the Development Team’s overall 
efficiency and effectiveness. Development Teams have the 
following characteristics:  
a) They are self-organizing. No one (not even the Scrum 

Master) tells the Development Team how to turn Product 
Backlog into Increments of potentially releasable 
functionality;  

b) Development Teams are cross-functional, with all of the 
skills as a team necessary to create a product Increment;  

c) Scrum recognizes no titles for Development Team 
members other than Developer, regardless of the work 
being performed by the person; there are no exceptions 
to this rule;  

d) Individual Development Team members may have 
specialized skills and areas of focus, but accountability 
belongs to the Development Team as a whole; and,  

e) Development Teams do not contain sub-teams dedicated 
to particular domains like testing or business analysis.  

c. Development Team Size: 
Optimal Development Team size is small enough to 

remain nimble and large enough to complete significant work. 
Fewer than three Development Team members decreases 
interaction and results in smaller productivity gains. Smaller 
Development Teams may encounter skill constraints during 
the Sprint, causing the Development Team to be unable to 
deliver a potentially releasable Increment. Having more than 
nine members requires too much coordination. Large 
Development Teams generate too much complexity for an 
empirical process to manage. The Product Owner and Scrum 
Master roles are not included in this count unless they are also 
executing the work of the Sprint Backlog. 

d. Scrum Master: 
Scrum master owns the process, motivates and coaches the 

team. Scrum master ensures that the team does not go off 
target. The Scrum master is responsible for making sure the 
team is as productive as possible. The Scrum master does this 
by helping the team to use the Scrum process, by removing 
impediments to progress, by protecting the team from outside.  

 
 

e. Scrum Master Service to the Product Owner:  
The Scrum Master serves the Product Owner in several 

ways, including:  
a) Finding techniques for effective Product Backlog 

management;  
b) Clearly communicating vision, goals, and Product 

Backlog items to the Development Team;  
c) Teaching the Development Team to create clear and 

concise Product Backlog items;  
d) Understanding long-term product planning in an 

empirical environment;  
e) Understanding and practicing agility; and,  
f) Facilitating Scrum events as requested or needed.  

f. Scrum Master Service to the Development Team:  
a) The Scrum Master serves the Development Team in 

several ways, including:  
b) Coaching the Development Team in self-organization 

and cross-functionality;  
c) Teaching and leading the Development Team to create 

high-value products;  
d) Removing impediments to the Development Team’s 

progress;  
e) Facilitating Scrum events as requested or needed; and,  
f) Coaching the Development Team in organizational 

environments in which Scrum is not yet fully adopted 
and understood.  

g. Scrum Master Service to the Organization:  
The Scrum Master serves the organization in several ways, 

including:  
a) Leading and coaching the organization in its Scrum 

adoption;  
b) Planning Scrum implementations within the 

organization;  
c) Helping employees and stakeholders understand and 

enact Scrum and empirical product development;  
d) Causing change that increases the productivity of the 

Scrum Team; and,  
e) Working with other Scrum Masters to increase the 

effectiveness of the application of Scrum in the 
organization.  

h. Scrum team member: 
Plan tasks, manages their commitments and works as a 

team to achieve the vision set for them. Members are 
responsible for delivery of functionality. 

B. Sprint Planning: 
The following activities are undertaken in a sprint planning 

session 
a. Sprint planning meeting time/date set  by Scrum master 
b. Product backlog is presented, with any information 

helpful to the team from the business by Product owner 
c. Select product backlog items for the sprint by the entire 

team 
d. Define the goal or vision for the sprint 
e. Construct sprint backlog by Scrum team  and Scrum 

Master 
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f. Formal presentation to stakeholders by the Scrum master 
[5,6] 

C. Daily Scrum: 
The Daily Scrum meeting is a 15-minute time-boxed event 

for the Development Team to synchronize activities and create 
a plan for the next 24 hours. This is done by inspecting the 
work since the last Daily Scrum and forecasting the work that 
could be done before the next one.  

The Daily Scrum is held at the same time and place each 
day to reduce complexity. During the meeting, each 
Development Team member explains:  

a. What has been accomplished since the last meeting?  
b. What will be done before the next meeting?  
c. What obstacles are in the way?  

The Development Team uses the Daily Scrum to assess 
progress toward the Sprint Goal and to assess how progress is 
trending toward completing the work in the Sprint Backlog. 
The Daily Scrum optimizes the probability that the 
Development Team will meet the Sprint Goal. The 
Development Team often meets immediately after the Daily 
Scrum to re-plan the rest of the Sprint’s work. Every day, the 
Development Team should be able to explain to the Product 
Owner and Scrum Master how it intends to work together as a 
self-organizing team to accomplish the goal and create the 
anticipated increment in the remainder of the Sprint. 

Daily Scrums improve communications, eliminate other 
meetings, identify and remove impediments to development, 
highlight and promote quick decision-making, and improve 
the Development Team’s level of project knowledge. This is a 
key inspect and adapt meeting. 

D. Sprint Session: 
At the start of each sprint, a sprint planning meeting is held 

during which the product owner presents the top items on the 
product backlog to the team. Product owner, Scrum master 
and team members meet to prioritise the functional 
requirements and organise the work. The team identifies the 
set of functionality they can deliver, the choice is made by 
assessing business value of the functionality; this is the called 
sprint backlog. That work is then moved from the product 
backlog to a sprint backlog which is the list of tasks needed to 
complete the product backlog items. 

E. Sprint Review Meeting: 
After Sprint execution the team holds a review meeting in 

presence of the project supervisor. After the demonstration of 
the works, the supervisor takes its judgment to declare which 
items consider as done. The supervisor also recorded the sprint 
number, the leading member name for that, other members, 
their role types and their performances during that sprint. In 
such way the supervisor can provide feedback to the team 
[11]. The team identifies what they can learn from it. It is 
similar to iteration retrospective but includes a short 
presentation of the work done.  

 

 
Figure 1. The Scrum team, Figure 2. The Scrum flow 

F. Benefits of Scrum: 
A transparent development process is achievable and the 

productivity increases. There is a continuous improvement.  In 
no predictable software development learning and guiding in 
the team is possible with better team communication. During 
‘sprint retrospective' the team dedicated time to deliberately 
reflect how they are doing and to find ways to improve.  

III. TRAINING DESIGN 

Scrum has been used to academic game development 
courses [7,8], other educations perspectives [9,10,12] and for 
large projects [5,6]. However we are interested to provide a 
chance to all team members of a project to explore all possible 
roles using the Scrum practices. Do to so we propose a 
framework for this study.  

A. Aspects of the study: 
We expect Scrum to have a positive impact on the 

following aspects. The project supervisor will record the 
student’s performance based on these points. 
a. Teamwork:  It is important in any software development. 

We believe that cause of the majority failures of the 
projects are human factor. Teamwork affects conflict 
management, communications, reliance, productivity etc. 

b. Proper communication: Majority of the projects are 
executed by a team or group, not by a single person. 
Communication gap and misinterpretation is one root 
cause of team conflict. Each conflict will have an impact 
on any project.  

c. Dynamic Roles: The entire scrum member will be given 
a chance to learn the possible roles in a project. The roles 
of the member will be interchange among the team. For 
example for the Sprint 1, the member X wrote a program 
and member Y did testing for the program of member X. 
In Sprint 2, the role will be swap between member X and 
member Y.     

d. Empowerment: It may help the individuals to have more 
confident regarding their capabilities. Everyone's 
competence has impact on decisions which results in 
higher motivation and commitment during a project and 
move to next project. 

e. Productivity: Projects need to be executed in a limited 
time. The scrum team will record their utilized time for 
each activity they performed. This will be then used to 
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compare with the time taken by other team member on 
the same or similar activity.     

B. Structure of the Study: 
In this section we propose a framework of our study. This 

covers the phases such as design, training, retrospective and its 
corresponding activities, deliverables or reports. The primary 
goal of the study is to let the candidate or the students 
experience and practices on possible roles they may get when 
they join a real project or an industry. We are in interest to 
adapt the scrum practices in such a situation. A proposed 
framework is given in table 1.  

Table1. The study framework 

Phase  
Activity 

Deliverable or outputs 

Design Team forming, 
Planning, 

Prioritization 

project design document, 
product backlog, possible 

roles  

Training Sprints Assigning roles, 
Execution of Sprint, 

Swapping roles 

recording time taken on 
each activity, 

performance recoding 

Retrospective Post mortem of 
Performances, 
Discussions 

final product, grades of 
students,  

performance reports, 
feedbacks,  

team performance report, 
project progress reports 

C.  Design phase: 
The goal of the design phase is to group the students into 

Scrum teams to draft a project design document. A team 
comprises of four to five candidates.  Before the first meeting, 
the students’ backgrounds such as technical skills, requested 
roles etc are collected. These details are used to balance the 
teams [9]. In the first meetings, several iterations of 
brainstorm sessions are conducted to have a clear image on 
current project and it is followed by group discussions. All 
members together finalized the project design document. Thus 
the knowledge levels of every participant are easily identified. 
This helps to identify one or more possible roles for each 
participant.  

Before entering the first Sprint, the teams create a Product 
Backlog based on the project design. In consultation with the 
Product Owner (the supervisor), the team members define and 
prioritize the necessary features.  

D.  Some changes to normal Scrum: 
As our study goal is to complete the final year project and 

also to train all the scrum members on the possible roles, we 
propose to replace daily Scrum meetings with meeting at least 
twice a week. Normally the student get two lecture times for 
the project development during the semester. The maximum 
time for a final project is semester time. 

We propose a student taking the role of the Scrum Master 
despite being part of the Scrum Team. The project supervisor 
acts as a Product Owner, with one exception regarding the 
creation of the Product Backlogs, however verify the items 
(similar to marking project plan). Such the project 

requirements and the Product Backlog can only be planned by 
the Scrum Team member.  

In addition to the Scrum meetings, all Scrum Masters meet 
with the supervisor twice a week. The problems, conflict or 
technical issues are discussed. During the each meeting, the 
Scrum Masters reports the progress of the project and 
performance of the team members to Product Owner (project 
supervisor). Table 2 is showing the summary of the proposed 
changes. 

Table 2. The changes to normal Scrum 

Items 
Normal Scrum Training Scrum 

Team size 5-7 3-4 (final year project team) 
Sprint duration 30days 2 to 3 weeks  
Weekly load 40hrs 6-8hrs (depends on unit 

enroll in a semester) 
Creator  

 
Product 
backlog 

Product Owner By the team with support of 
Supervisor 

Sprint 
backlog 

Team Team (no change) with 
support of Supervisor 

Scrum master Scrum Master Behave as team member too. 
Scrums Daily  Twice or thrice a week 

(depends on load) 

E. Training Sprints phase: 
This is the main phase of our study. This includes the 

assigning of roles to team members, execution and swapping 
of the roles among the scrum team. The project supervisor will 
list down all the roles possible for the current project. While a 
member is acting for Scrum master for a sprint1, other 
member will observed how he assigned and coordinate with 
the product owner (supervisor). For next sprint 2, next 
member will act as Scrum master. So on the whole all the 
members will have a chance to act as a scrum master.  

Next is the swapping of the project roles such are design, 
coding, testing. Such roles and responsibilities are also 
interchanged among the team.  During the sprint review 
meeting the project supervisor takes its judgment to declare 
which items are considered as done. The supervisor recorded 
the sprint number, the leader name and other members, their 
role types and their performances. A marking scheme will be 
used by the supervisor providing feedback. The unsatisfactory 
situations will be recorded to discuss in retrospective phase 
and to provide a chance to rerun such sprints 

F. Retrospective phase: 
The Sprint Retrospective is possibly the most important to 

share lesson learning and looking for other improvement 
ways. This is accomplished in the retrospective by asking key 
questions about the practices that benefited the team or 
worked against it during the last Sprint and to identify new 
practices that should be started during the next Sprint. It is run 
by the Scrum Master and is time-boxed in real Scrum; we 
make some relaxation for our study. The amount of time spent 
in the meeting is determined by the team. The meeting is for 
the benefit of the team but anyone can attend. This is done by 
answering the following questions in the meeting. 

a. What worked well last Sprint? 
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The practices that worked well during the previous Sprint 
should be identified and continued in the coming Sprint and 
also share with other project team. 
 
 
 

b. What didn’t work well last Sprint? 
The team should identify practices that worked against the 

team during the last Sprint and looks for better alternatives.  

c. What should we start doing? 
The team identifies practices that should be following for 

the coming Sprint that will help them work better together.  
The Scrum Master will record all the answers given for 

each question. These are done after a lot of debate and 
discussion that occurs during the Retrospective. Following the 
Retrospective, the Scrum Master will finalize the answers 
given during the meeting and shared within the team.  

IV. EXPERIENCE REPORTS 

The projects of some final year students are executed using 
this new changes scrum practices. The project supervisor 
records the performance of each team after a sprint in sprint 
review meeting. Some marks are allotted based on these 
performances. For some weak team members, suggestions are 
provided for improvement and also ask to rerun of some 
sprints till the performance comes out to satisfactory level.  
The marks are used for showing their performance measure. 
After getting satisfactory level on the project object and team 
performance, a final interview session will be conducted.     

After the final presentation of all final year projects, 
interviews are taken for all the projects teams. Some team 
developed their projects using non scrum practices. Non scrum 
teams have restricted roles, where they have very less chances 
to explore other roles. When there was concern about the 
familiarity and confidence of acting into various roles, the 
team who chooses scrum has more confidence on all our study 
aspects stated above. We are in interest of running such final 
year projects adapting scrum practices continuously in future 
semesters. Once students are recruited, Interview and data 
collection will be doing from such. We are sure, there will be 
very positive feedback being the roles are practice before 
joining a real projects.         

V. CONCLUSION 

Scrum provides a structure and practices of roles, meeting, 
rule and deliverables to execute a project. Teams are 
responsible for creating and adapting their processes and 
practices within the framework. The roles will be changed for 
each of the sprint. In such way the whole team will be forced 
to practices all possible roles of a full lifecycle of a project 
under the supervision of their own team members and the 
project supervisor. A skilled scrum master can help the item 
and other weak member can share information among 
themselves. This could help to practice and bring a confident 

in accepting any role of a project. The members are committed 
clear, short term goals, learn working in a team. They observe 
each other contribution and learn for effective communication 
skills. Productivity and Transparency goes hand-in-hand with 
eliminating unnecessary work, showing steps, inputs, and 
outputs of the development process. 

During the Retrospective studies, analysis the team reflects 
on its own process. The supervisor observed the whole team 
on roles, progress and provide the feedback.  Some weak 
members were asking to rerun of the sprints with alternate 
improvement ways. As this performance carries some marks, 
the team took it seriously. This helps them to bring the team to 
a full transparency in the project progress and roles. Our study 
aspects such as Teamwork, Proper communication, Dynamic 
roles, Empowerment and Productivity during a project are 
satisfied.    
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