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Abstract. Successful management of software projects requires both theoretical 
project management knowledge as well as practical reality-like management ex-
periences. Simulation Based Training provides a hands-on approach to explore 
the complexity of managing projects through rapid and inexpensive experimen-
tation. Most of the existing project simulation game focuses only on the  
management of time, scope, cost, and human resource. There are relatively fewer 
products which focus on project stakeholder management, communication man-
agement and quality management.  

In this paper, a project management simulation game, PMS, is introduced to 
support the interactive learning of software project management. The game de-
sign, implementation and how it may support the learning of software project 
management concepts in different knowledge areas are discussed.  

Keywords: Software Project Management, Project Management Simulation,  
e-Learning, Simulation Based Teaching. 

1 Introduction 

IT projects are plagued by poor quality and schedule/cost overrun. To improve the 
quality of IT projects, better education of (future) project managers is essential. Simu-
lation games have been adopted by many universities throughout the world to support 
the teaching of project management [1]. Simulation Based Training provides a hands-
on approach to explore the complexity of managing projects through rapid and inex-
pensive experimentation. The user will take the role as a project manager and make 
project decisions in some pre-defined project scenarios (e.g. manufacturing printers, 
building a high-tech large scale shark aquarium). Many of the existing project man-
agement simulation games only focus on the time, scope, cost, and human resource 
management in Project Management Body of Knowledge (PMBOK) [2]. Relatively 
fewer existing products focus on project stakeholder management, communication 
management and quality management of software projects.  

In this paper, a project simulation game, PMS, is introduced for supporting the learn-
ing of software project management. Students will act as a project manager in a hypo-
thetical software development project scenario. In addition to scope, time, and human 
resources management, the game also focuses on project decisions for communication 
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management, stakeholder management, and quality management. Students are required 
to analyze the stakeholders’ needs and expectation, properly define the project scope, 
and communicate with the stakeholders throughout the project. Students are also ex-
pected to conduct quality review activities early and develop prototypes for demonstra-
tion so as to improve the software quality and increase the stakeholders’ satisfaction.  

This paper is organized as follows. In section 2, related studies will be reviewed. 
The game design will be discussed in section 3. In section 4, the implementation will 
be discussed. In section 5, summary and future studies will be presented.  

2 Related Studies 

Simulation Based Training is recognized as an efficient and effective way for teach-
ing and learning complex, dynamic systems for engineering and business curriculum 
[3]. Drappa and Ludewig developed a simulation game for software engineering edu-
cation named SESAM [4]. The game adopts a rather low-level modeling approach. 
For example, bugs multiplication and additional communication effort due to more 
team members are simulated in the game. The game, however, interacts with students 
with plain texts without any graphics. The authors evaluated the educational value of 
the game through controlled experiment and case study, and they showed that the 
simulation software is a powerful tool for project manager training. Dantas et al. de-
veloped a simulation game called ‘The Incredible Manager’ to assist students to learn 
project management knowledge through experience from simulation [5]. The game 
has project members and project phases defined. Distinct models for each scenario 
with uncertain aspects were also developed. 

Harvard project management simulation game1 is designed for letting the students 
to explore the trade-offs among the three major project management levers: scope, 
resources, and schedule and the effect of team morale on project attributes. The user 
will take the role of a project manager who will make project decisions on some pre-
defined project scenarios (e.g. manufacturing of printers). Project Team Builder is a 
project management simulation game with a scenario editor for creating custom 
project scenarios [6]. The game mainly focuses on time, scope, cost, human resources 
and risks management. SimSE is a computer-based environment that facilitates the 
creation and simulation of real-istic game-based software process simulation models 
[7]. It supports different software development processes, such as Waterfall, Extreme 
Programming, rapid prototyping, and Rational Unified Process.  Lee proposed an 
Excel-based project management simulation game to facilitate the teaching of project 
management in a classroom setting [8]. 

 

                                                           
1 Project Management Simulation: Scope, Resources, Schedule V2. Available at  
 http://cb.hbsp.harvard.edu/cb/product/4700-HTM-ENG 
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3 Game Design 
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3.2 Game Decisions and Causal Model 

The user should make a number of management decisions to plan for the project. 
Based on the analysis of the project stakeholders, the user should properly define the 
functional and non-functional requirements to be completed in the project. The user 
should also choose appropriate team members to be included in the project team and 
assign them to complete the project activities. 

The project will start after the project planning is completed. The user should ar-
range management activities during the project execution to manage the project team 
and stakeholders. Examples of management activities are shown in Table 1. 

Table 1. Game Attributes 

Entity Attributes Description 
Stakeholder Project Under-

standing 
The extent to which stakeholders understand about the 
project (expected project outcome and benefits, current 
project status, etc).  

Satisfaction Stakeholders’ satisfaction towards the project outcome.  
Importance  The power and level of influence of the stakeholder on 

project outcome or decisions. 
Project Interest The stakeholder’s level of concern for project outcomes.  

Communication 
Preference 

Communication preference is the way the stakeholder 
wants to be communicated with. This includes face-to-
face meeting, virtual meeting, detailed status report and 
prototype demonstration. 

Team Mem-
ber 

Project know-
ledge 

Team members’ knowledge about the project objective, 
scope, stakeholders, most updated project status, etc. 

Morale The level of motivation and enthusiasm of the team 
member towards their work.  

Fatigue  The level of tiredness of the team member. A team 
member may make more mistakes if he/she is tired. 

Daily Cost Salary of the team member per day 
Project team Teamwork How well the team members can work together as a 

team to achieve the project objectives 
Requirement 
Understanding 

The extent of project team members’ understanding of 
the stakeholder’s true needs and expectation on the 
project or final product.  

 
 
 
 
 
 
 
 
 



108 R.W.C. Lui et al. 

Table 2. Management activities during project execution 

Category Management activities 

Team Management Organize a Project Kickoff Meeting 
Creation of Team Slogan 
Reward and Recognition  
Half-Day Off 
Social Gathering  
Training/Coaching 

Internal Communication Internal Meeting 
Social Interaction /Management Wandering Around 

External Communication Status Review Meeting (Face to Face/Virtual Meeting) 
Brief/Detailed Status Reports  

Quality Requirement Review Meeting 
Code Review Meeting 
Prototype Preparation and Demonstration 

Time Management Overtime 
Others Purchase (e.g. Project Portal) 

 
At the end of the game, the user’s performance will be evaluated based on Stake-

holder Satisfaction, Time, Quality, Cost, Scope and Team Morale (refer to Table 3). 
In this paper, we will focus on the stakeholder satisfaction and quality dimensions. 

Table 3. Dimensions for evaluating the game performance 

Dimension Description 

Stakeholder 
Satisfaction 

The stakeholders’ perception towards the project and final product. The 
stakeholder satisfaction is affected by the project scope and the communica-
tion with the project team. Important stakeholders (with high influence over 
the project decisions and outcome) will have higher weight towards the 
stakeholder satisfaction score. 

Time The time required to complete the project 
Quality The total number of defects in the final product. 
Cost The amount of financial resources spent on the project. 

Scope The requirements that are completed by the project. Users will get higher 
score if more non-core requirements are included in the project scope. 

Team Mo-
rale 

The average morale of the team members in the project team. 

 
Understanding project stakeholder’s perception and expectation during project de-

velopment is essential for improving the chance of project success [9][10]. An effec-
tive project manager should analyze, evaluate, and deliver messages in different com-
munication channels (e.g. status meeting, status report) to ensure the effectiveness of 
the communications. Fig. 2 shows the causal diagram for the stakeholder satisfaction 
dimension in the game. From the stakeholders’ profile, the user should analyze the 
stakeholders’ needs and communication preference. Based on the importance of the 
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Fig. 4. Project Schedule for the hypothetical project 

 
During the planning phase, the user may select a subset of non-core requirements 

to be included in the project scope (refer to Fig 5). As time and human resources are 
required to complete the selected optional requirements, the user should strike a bal-
ance between stakeholders’ satisfaction, project duration and cost. The user should 
also select appropriate team members to form the project team and assign them to the 
project activities (refer to Fig. 6). 

 
 

 

Fig. 5. Selection of non-core requirements 
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5 Summary and Future Work 

In this paper, the design and implementation details of a project simulation game, 
PMS, is presented. In addition to scope, time, and human resources management, the 
game also focuses on project decisions for communication management, stakeholder 
management, and quality management. Our future work is to extend the game to in-
clude more project management decisions and sudden events. Also, the effectiveness 
of the game for the teaching and learning of software project management concepts 
will be evaluated.  
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