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1. Introduction 

Requirements Engineering (RE) deficiencies 
are considered one of the common causes of 
project failure in the software industry [8]. While 
the literature contains processes and techniques 
that can address these deficiencies in large 
organizations with resources for comprehensive 
training programs, much less attention has been 
paid to how to introduce simple RE good practices 
into small organizations where the resources for 
developing RE competences are more limited. 

This work draws upon the many RE good 
practices [1, 7, 9, 10] described in the literature and 
identifies a lightweight set that is anticipated to 
help small RE-inexperienced organizations in their 
initial requirements development and management 
efforts. It presents an RE game, called RE-O-Poly, 
that is designed explicitly to teach these RE good 
practices to inexperienced requirements engineers 
by introducing and reinforcing lessons based upon 
the practices, and by posing challenges based upon 
knowledge of these practices. 

The structure of this paper is as follows. 
Section 2 lists the RE good practices. Section 3 
discusses RE-O-Poly’s pedagogical concept and its 
customization to other domains. Section 4 outlines 
the underlying research questions and method of 
validation. Section 5 provides responses to the 
research questions. Section 6 discusses the role of 
gameplay in wider RE education and training, along 
with plans for extending the work. 
 

2. RE Good Practices 
The premise of this work is that there are 

many simple things that an organization can do to 
create an environment and culture for RE, and that 
there are basic RE good practices that practitioners 
should be aware of, can adopt and build upon. 

Drawing upon a literature search of common RE 
problems, a solution set of RE good practices was 
synthesized from the literature to directly address 
them. Table 1 depicts these practices. The research 
thus sought to explore and validate ways in which this 
set of practices could be introduced and reinforced. 
 

Table 1. Sample RE Good Practices 
Good Practice Description Benefit 

Define Goals 
Define the intentions that 
stakeholders have for a project. 

Ensures requirements are what the 
stakeholders want and mitigates 
missing requirements. 

Identify 
Stakeholders 

Identify anyone who gains or 
loses something as a result of 
the project. 

Helps ensure all constituency needs 
are represented. 

Establish  
Consistent 
Structure 

Use a clear structure when 
writing both individual 
requirements and the 
requirements document as a 
whole. 

Presents requirements in a 
recognizable manner, so easier to 
consult and see what is missing. 

Establish 
Versioning 

System 

Ensure requirements / 
documents are easy to change 
and maintain. 

Provides for systematic retention of 
changes made to requirements or 
documents throughout their life 
cycle. 

Use Unique 
Identifiers 

Uniquely identify each 
requirement. 

Supports traceability and 
requirements change. 

Use Consistent 
Policies 

Define agreed policies for 
requirements management, 
prioritization, conflict 
resolution, etc. 

Ensures that the same processes and 
procedures are followed. 

Use 
 Templates 

Use standard templates for 
representing both individual 
requirements and requirements 
documents as a whole. 

Supports writing good-quality 
requirements by encapsulating an 
organization's view on a standard 
requirement’s structure and 
metadata. 

Use Simple 
Language 

Write requirements simply, 
consistently and concisely. 

Finds a high percentage of 
requirements problems early. 

Run 
Inspections 

Organize formal requirements 
inspections and acceptance 
testing. 

Walking through and discussing 
every requirement one by one helps 
to find requirements problems early. 

Consult 
Checklists 

Employ checklists for various 
requirements activities. 

Helps to focus the requirements 
process so as to direct activities and 
avoid forgetfulness. 

 
3. Game Concept and Customization 

RE-O-Poly was designed to explain and explore 
these RE good practices. Based upon the popular 
board game Monopoly®, this provided the benefit of 
shortening the game design time and offering players a 
recognizable interface to lower the start-up time for 
any instance of gameplay. The game environment is 
one that forces players to answer both general and 



 

project-specific RE challenges, make constant 
proactive decisions about projects they are responsible 
for, and respond appropriately to unanticipated 
situations that impact their projects. The game board is 
shown in Figure 1 and some of the key game concepts 
are described briefly below. For a large and easy to 
read game board and a copy of the game rules, please 
visit http://home.comcast.net/~r-smith. 

 

 
Figure 1. RE-O-Poly Game Board 

 
The Game Board covers four basic stages in a 

general RE process: Elicitation, Analysis and 
Validation, Documentation, and Change 
Management. One circuit around the board 
represents one pass through a typical RE process 
for three types of project: basic, average and 
complex. Play is advanced by the roll of the dice. 

Projects  are similar to property.  As players 
move around the game board they may ‘buy’ the 
projects they land on if not already owned. Each 
associated project card has a set of RE tasks that 
the owner now becomes responsible for. 

Stakeholder  Satisfaction  Points  replaces 
money. SSP represent a stakeholder’s belief in the 
RE skills of a player and that player’s ability to 
effectively carry out RE tasks related to projects. 

Scenario  Cards are instructional teaching 
points. They show what happens when RE good 
practices are implemented or not on a project. 

Task Cards provide players with an opportunity 
to earn SSP by answering general RE questions based 
on one of the practices revealed in the scenario cards, 
such as re-wording a problematic requirement or 
suggesting techniques to identify stakeholders. 

Wild Cards allow for some fun (i.e., ‘Get out of 
RE Training FREE’) and additional teaching points. 

Consensual DecisionMaking is used to agree 
upon responses to task cards and project card 
challenges. Challengers decide whether or not they 
are satisfied with the answers given by project 
owners who explain their reasoning for answers. 

The  Facilitator  holds the same role as the 
banker in Monopoly, but can also adjudicate if 
consensual decision-making breaks down. 

Gameplay  has been defined as: “One or more 
causally linked series of challenges in a simulated 
environment” [4]. The gaming environment promotes 
multiple opportunities to introduce good practices and 
then for players to demonstrate their initial 
understanding of these. Having to reach consensus 
about answers to challenges reinforces the points. 

Winning. The player with the most SSP (i.e., the 
happiest stakeholders) wins. SSP are scored for 
projects owned and correct challenges tabulated. 

The set of ten RE good practices listed in Table 1 
are the concepts the game is intended to teach and 
reinforce. The scenarios cards thereby identify good 
and bad examples of these practices. The task cards 
require participants to demonstrate that they 
understand these practices by answering questions 
related to them and the project cards afford the option 
to answer similar questions in the context of a 
hypothetical project specific to the domain. Figure 2 
illustrates the link between an RE good practice and 
the various concepts of the game. 

 

 
Figure 2. RE Good Practice Teaching Point – 

Define Goals 
 
The RE-O-Poly game was developed for use in 

the banking domain initially, so the projects address 
issues specific to this domain. However, the game can 
be adapted to other domains as follows: 
1. Talk to key people at a representative organization 

to identify three problems typical of the desired 

Define Goals 
RE-O-Poly:  Task Card – Define Goals 
Goals are intentions that a stakeholder 
has for a project. 
Provide the main business goal for the 
project in front of you. 

100 SSP 
 

RE-O-Poly: Scenario Card GP1.1.a Copyright  Renel Smith 
 
Since the business goals were well defined at the 
beginning of the project, stakeholders share the same 
vision and expectations. 
 
Defining business needs at the start of a project ensures 
that requirements are what the stakeholders want and 
mitigates missing requirements and scope creep. (Read 
Ian Alexander’s “ 10 Small Steps to Better Requirements”) 

Collect 100 SSP 

 

RE-O-Poly: Project  Card  (sample 
questions) 
 
Provide the main business goal for this 
project. (50 SSP) 
 
Provide a reason why it is essential to 
achieve a Win-Win situation for 
stakeholders on this project. (100 SSP) 
 
Provide an example of a stakeholder goal 
for this project (not used before). (150 
SSP) 
 

 
Provide a reason why it 
is essential to achieve a 
Win-Win situation for 
stakeholders on this 
project. (100 SSP) 
Provide an example of a 

requirement template 
that you could use for 

this project? (150 
SSP)Basic Project 

 

Basic Project: Calculate 
Customer Interest 
Project Objective: Create 
a simple system for 
calculating customers’ 
interest payments. The 
project must be completed 
within one month using 
existing bank resources in 
your department. No 
special hardware or 
software will be required.  

Provide the main 
business goal for this 
project. (50 SSP) 
Provide a reason why it 
is essential to achieve a 
Win-Win situation for 
stakeholders on this 
project. (100 SSP) 
Provide an example of a 
requirement template 
that you could use for 
this project? (150 SSP) 

 
 
 



 

domain. The problems should vary in complexity: 
basic, average and complex. 

2. Task cards do not need to be modified. They can be 
applied to any domain. For the current version of 
the RE-O-Poly game, two task cards were created 
for each good practice (see Figure 3). 

3. Wild cards do not need to be modified. They can be 
applied to any domain. For the current version of 
the RE-O-Poly game, five wild cards were created. 

4. Scenario cards and project cards may require 
tailoring through brainstorming. Based on the 
identified set of RE good practices, create various 
scenarios that reflect the use of a good practice. 
Choose particular skill deficiencies or problems that 
need to be addressed in the organization. For each 
good scenario, describing the converse creates a bad 
scenario. Do likewise for each of the identified 
projects in the different RE stages. 

5. If an original RE-O-Poly game board exists, re-label 
the projects on the board to suit your domain. If not, 
create a new board using a clean pizza box. 

6. Task cards and scenario cards can be created using 
any Microsoft Word® template for business cards 
(or similar word processing software) or by writing 
on blank business cards. 

7. Project cards can be created using any template for 
3x5 index cards or by writing on blank index cards. 

8. Test play the game as many times as possible to 
ensure that it works for the particular domain and 
make adjustments as necessary. 

 

 
Figure 3. Customize the Game 

 
4. Research Questions 

This research aims to expedite an awareness of 
RE good practices in small RE-inexperienced 
organizations by establishing a lightweight set of these 
practices, explaining their value and offering an 
unconventional way to teach these practices in a group 
setting. The overall research questions can be 
summarized as follows: 
RQ1: Which RE practices are well suited to small 

RE-inexperienced organizations (i.e., a. 
lightweight set of RE practices appropriate for 
teaching and training basic skills)? 

RQ2: What are the desirable characteristics of a 
method to introduce RE good practices that suit 
the needs of small RE-inexperienced 
organizations? 

RQ3: Can an interactive game be an effective method 
of introducing these lightweight RE practices in 
academia and small organizations (i.e., do 
players increase their knowledge of RE)? 

RQ4: What are the benefits and limitations of using 
an interactive game to teach RE good 
practices? 

To evaluate the effectiveness of RE-O-Poly for 
introducing and reinforcing RE good practices, our 
research called for an empirical and qualitative study 
of gameplay in a small RE-inexperienced 
organization. To discover whether the results of the 
game could be replicated by different groups and in 
different environments, we followed a multiple-case 
exploratory methodology. Four studies were 
undertaken, one with U.S. graduate students, one with 
U.S. undergraduate students, one with Cambodian 
undergraduate students and one with U.S. IT 
professionals at a bank (also graduate students). The 
design of the studies and their threats to validity have 
been described in detail elsewhere [5]. 

 
Table 2. Background to the Studies 

 Study 1: 
Graduates 
(3 
sessions) 

Study 2: 
Pace 

Undergrads 

Study 3: 
Cambodian  
Undergrads 

Study 3: 
ABC 
Bank 

Group Size 16 7 17 20 
Prior 
Exposure to 
RE 

CS775 (7) 
None (9) 

None None CS775 
(15) 

None (5) 
SE Experience 
(Industry) 

Limited None None Medium-
High 

SE Experience 
(Academic) 

Medium Limited Limited Medium 

Game Length 60 mins 35 mins 30 mins 50 mins 
Play Groups 4 and 5 5 5 7 and 7 
Control 
Groups 

3 4, 4, 4 4, 4, 4 6 

Debrief Yes Yes Yes Yes 
Observation Yes (one 

session 
was video 

taped) 

Yes Yes Yes 

Questionnaires Yes Yes No Yes 
Pre and Post-
Game Testing 

Yes Yes Yes Yes 

Facilitator Author 1 Author 1 Author 2 Author 1 
and 2 

 
Tables 2 through 4 highlight the data collected 

during our studies. The data was compiled from 
participants’ questionnaires, facilitators’ observations 
and debriefing notes, and pre and post game testing. 
The test scores confirmed that learning occurred. 



 

Based on all the studies, test scores improved over 
21% in all groups that played the game (on average). 
In those studies where we were able to secure control 
groups, the game was seen to be a viable and 
alternative way to learn, with many added benefits. 
Participants overwhelmingly agreed that the game was 
fun, engaged all players and that they would play 
again. Participants’ engagement is one benefit 
educational games seek as this is claimed to trigger 
deep learning [2]. 

 
Table 3. Results from Post Gameplay Surveys 
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Real-World Relevance 28 63 9 0 0 
Fun Factor 61 32 7 0 0 
Kept Me Interested 43 53 4 0 0 
Participant Involvement 57 37 6 0 0 
Intellectual Stimulation 40 50 10 0 0 
Knowledge, Not Chance  13 70 13 4 0 
Would Play Again 33 57 10 0 0 
Alternative to Classroom 45 45 7 3 0 

 
Based on the survey results, a very small fraction 

of participants surveyed (3%) disagreed that the game 
helped to increase knowledge and that the game could 
be an alternative to the classroom. Clearly, games may 
not be the answer for everyone. There are still people 
who prefer to learn by listening to a lecture rather than 
by playing a game. However, gameplay appears to be 
an appropriate learning style for most of the study 
participants. The one surprising finding was that one 
control group that read the RE materials showed a 
higher level of improvement (29%). This data is partly 
explained by the fact that the study group involved 
mature students who had taken an introductory RE 
course and so all read the RE articles very studiously! 

 
Table 4. Summarized Testing Results 

 Study 1: 
Graduates 

(3 
sessions) 

% 

Study 2: 
Undergrads 

% 

Study 3: 
Cambodian  
Undergrads 

Study 
4: 

ABC 
Bank 

% 
Control 
Group 

    

  Pre Test n/a1 n/a 3 13 
  Post Test n/a n/a 28 42 
Improvement n/a n/a 25 29 
Play Group        
  Pre Test 25 11 3 22 
  Post Test 41 28 35 45 
Improvement 16 17 32 23 

 

                                                
1 Control group was not used where too few subjects. 

5. Response to Research Questions 
RQ1: Based on the literature, a lightweight set of 

RE good practices was developed for small 
organizations with little RE experience (Table 1). 
These were introduced, refined and validated at the 
RE07 and RE08 conferences [5, 6]. The set 
incorporates solutions to challenges identified by RE 
experts [3] and addresses issues that many small 
organizations struggle with. They offer small easy 
steps to improve an organization’s requirements 
practices to the point where they are ‘good enough’. 

RQ2: This research proposed the concept of a 
serious game to introduce these RE good practices. As 
pointed out by game researchers, the elements to 
enhance intrinsic motivation are individual balance 
between skills and challenge, goals whose attainment 
is uncertain, and surprises that attract the users’ 
attention to stimulate their curiosity. Based on a 
preliminary review of the RE literature, there is a need 
for new creative approaches to introduce and reinforce 
RE concepts. The game, RE-O-Poly, addresses that 
need. It possesses the desirable characteristics of a 
method to introduce RE good practices, as it is a 
relatively painless and transparent way to teach and 
reinforce knowledge, while being cost-effective. The 
findings from the empirical studies, documented in 
Table 3, indicate that RE-O-Poly had real-world 
relevance, was fun, kept participants involved and 
interested (especially when played in a time-boxed 
manner), was intellectually stimulating, and presented 
an appropriate alternative to the classroom. 

RQ3: Similar to what we have seen in the agile 
community, an interactive game can be an effective 
method of introducing software development 
practices. RE-O-Poly offers mechanisms for players to 
learn and appreciate the value of using RE good 
practices. Figure 3 illustrates how the game’s key 
elements (project, scenario and task cards) interlock to 
teach and reinforce each of the identified ten RE good 
practices. The game elements, together with the game 
rules, thus support learning without being overly 
pedantic. Testing results from studies where RE-O-
Poly was played by inexperienced RE users (see Table 
4) confirm that learning occurred. Furthermore, in 
discussions after gameplay, participants stated they 
were more comfortable with the identified RE good 
practices -- the gameplay environment forced 
participants to learn to apply RE concepts and 
practices to different challenges quickly. 

RQ4: During gameplay, it was observed that the 
RE-O-Poly game promotes discussion and encourages 
collaboration among players through the consensual 
decision-making. These are activities that are critical 
to RE and best learned by doing. Other benefits of the 



 

game as a means of increasing motivation, and 
engaging and enhancing participants' learning 
experiences were discussed in RQs 1, 2 and 3 above. 
However, while an interactive game such as RE-O-
Poly offers a creative option for introducing RE 
practices, it does have some limitations: 
i. Oversimplification of the Concepts. Training games 

simplify reality. While such simplifications are not 
inherently bad in the context of a simulation game, 
becoming an RE expert requires more time and 
training than playing a game provides. 

ii. Invalid Learning Style. Not all game participants are 
motivated by competitive structures. In some cases, 
competition can be counter-productive to fostering 
learning. As already noted, a small number of the 
study participants (3%) indicated that they felt that 
their knowledge was unchanged as a result of the 
game. They also did not think that the game was an 
appropriate alternative to the classroom. The game 
concept may not blend with all learning styles. 

 
6. Discussion and Future Work 

“When we think of games, we think of fun. When 
we think of learning we think of work. Games show us 
this is wrong. They trigger deep learning that is itself 
part and parcel of the fun. It is what makes good 
games deep.” [2]. 

The study demonstrated that most participants 
enjoyed the game and learned basic RE good practices 
from RE-O-Poly. By the end of each session, it was 
observed that all participants had become comfortable 
and confident with the basic RE good practices 
embedded in the game, which again complements the 
feedback results. All four study groups agreed that 
their knowledge of RE good practices had increased 
by playing the game. RE-O-Poly gameplay is a fun 
and creative alternative for learning with the added 
benefit of learning other softer skills necessary for RE 
(e.g., negotiation and teambuilding). 

Future work in this area includes a closer 
examination of the potential of serious games to 
improve the practical application of RE good 
practices. It would be an interesting research problem 
to map and track the effectiveness of the game as a 
training tool with other real world RE applications. 
Another potential area for research would be the 
development of tools to gauge whether the game 
promotes deep learning and long-term retention of 
essential RE concepts. Additional features could also 
be added to the game to enhance the challenges and 
increase the decision-making complexity. 

RE-O-Poly was designed to promote awareness 
of RE good practices and to establish a foundation 
upon which to build RE expertise. Games play a 

localized role in wider educational and training 
programs and should be supported with additional 
types of game and study approaches that have 
complementary teaching and learning objectives. RE-
O-Poly is the first contribution to what could become a 
compendium of RE games in the future. 
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