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Risks are part of every project and no amount of planning can anticipate every contingency. Risk
management, a major component in any project management education program, is the systematic
identification, monitoring and mitigation of risks so that projects have the best chance of success.
Risk management education has traditionally been taught in a classroom setting, but this method
can be expensive, slow and rigid. Business games—interactive learning environments in which
players explore all the components of a complex situation—are a simple and efficacious
alternative.
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Introduction

Risk management is one crucial component in project management, but it is a difficult concept for
students to master. We have found that students are often unable to relate the theoretical aspects of risk
management to real situations or projects. In order to achieve effective teaching and learning goals,
scenario-based risk management teaching methods are needed (Carroll, 2000; Rahat & Peter, 2005).
Our premise is therefore that theories and practice can be integrated together as scenarios to illustrate
the risk management process.

This paper reports on the preliminary stages of a project to design and develop a game that can be used
to teach students about some of the dynamic aspects of project risk management. Based on a scenario
developed from a real land development project, students must apply project risk management
processes. They identify different risk events during the each phase of the project, analyse these risks
and develop risk responses. To guide the students, the game provides feedback as decisions are made,
and at the end of the game, they have a chance to reflect on their decisions. Pre- and post-game
questionnaires will be used to assess Simsoft’s effectiveness so that improvements can be made based
on users’ experiences.

Literature review

To play a game, “is to engage in activity directed towards bringing about a specific state of affairs,
using only means permitted by specific rules, where the means permitted by the rules are more limited
in scope than they would be in the absence of the rules and where the sole reason for accepting such
limitation is to make possible such activity” (Suits, 1967, p. 148). This classic definition contains the
key elements common to all games:

• A goal or objective: a “specific achievable state of affairs” (Suits, 2005, p. 186), such as crossing
the line first, scoring the most points, or having the best hand. Goals or objectives differentiate
games from other types of play. For example, if a game doesn’t have a goal “but is something that
can be just played with in many way depending on your whim, you have what they refer to as a
toy” (Prensky, 2007, p. 120).
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• Means: the legal or legitimate ways of trying to achieve the goal or objective of a game. Using a
weapon in a boxing match is one way of achieving the goal of downing an opponent, but it is, of
course, illegal (Suits, 2005, p. 187).

• Rules: the legitimate means of achieving the goal of a game. Often, rules gratuitously prohibit the
most efficient means of reaching a goal in order to make a game challenging and engaging (Suits,
2005, p. 187): a golf ball could simply be placed in a cup; instead, it must be hit from a distance
and played from where it lies along the way.

• Lusory attitude: a free-willed acceptance by players of the conceit created by seemingly arbitrary
rules simply in order to participate in the game (Costikyan, 2005, p. 195; Prensky, 2007, pp. 123-
124; Suits, 2005, pp. 188-189).

In summary, Suits offers a portable version of a game: “the voluntary attempt to overcome
unnecessary obstacles” (2005, p. 190).

Games naturally come in many forms. In an authoritative work in the field, Man, Play and Games,
Caillois (1961) proposed a classification that depends on whether the role of competition (agôn),
chance (alea), simulation (mimicry), or vertigo (ilinx) is dominant. Agôn are those games “that would
seem to be competitive… like a combat in which equality of chances is artificially created in order that
the adversaries should confront each other under ideal conditions” (Caillois, 1961, p. 14). Football,
billiards, or chess fall into this category. Alea are games of chance such as roulette or a lottery; games
of mimicry involve the players becoming other characters, such as cowboys and Indians; while ilinx
are “those which are based in the pursuit of vertigo and which consists of an attempt to momentarily
destroy the stability of perception and inflict a kind of voluptuous panic upon an otherwise lucid
mind” (Caillois, 1961, p. 23).

The game that this research project is concerned with are a subset of Caillois’s agôn classification and
they use an adjective - serious - to show they want for more than simple amusement and that they are
designed to educate, train, or inform their players (Abt, 1970; Michael & Chen, 2005; Schrage &
Peters, 1999).

Teaching and learning framework

The game design was based on the cause-and-effect decision-making framework in Figure 1, which
embodies three main ideas: a project risk management methodology, a pedagogical design and
assessment, and a simple game.

Figure 1: The project's decision-making framework
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Project management methodology

The scenario developed for the game is based on a project framework defined in the Project
Management Body of Knowledge (PMBOK) (Project Management Institute). According to the
PMBOK, a project lifecycle has five phases:

• Project initiation: Defines and authorises the project or a project phase.
• Planning: Defines and refines objectives, and plans the course of action required to attain the

objectives and scope that the project was undertaken to address.
• Execution: Integrates people and other resources to carry out the project management plan for the

project.
• Monitor and control: Regularly measures and monitors progress to identify variances from the

project management plan so that corrective action can be taken when necessary to meet project
objectives.

• Closure: Formalises acceptance of the product, service or result and brings the project or a project
phase to an orderly end.

Risks can occur in any phases. Game scenario will embed risks in each phase and students will
identify, analyse and manage risks

Risk and risk management

Risk refers to something bad that could happen (Hubbard, 2009). Risks are present in all projects,
whatever their size and complexity and whatever industry or business sector. This leads to the need to
apply project risk management, which consists of the following processes (Standards Australia, 2009).

• Context: Risk management defines internal and external factors to be taken into account when
managing risk. This sets the scope for the following risk management stages.

• Risk identification: This stage involves identification fo the potential risk events - what, why and
how things can go wrong - that may affect the successful attainment of project objectives. Risk
identification should culminate in a list of risks that then need to be assessed.

• Risk assessment (analyse and evaluate): Once project risks have been identified, the next step is to
evaluate them in regards to their potential consequences and probability of occurrence. These risks
are then ranked to identify management priorities

• Risk treatment: Once the project risks have been identified and assessed, then suitable strategies
have to be adopted to cope with them.

• Implementation and control: The selected strategies must be implemented, monitored, controlled
and reviewed.

Before the game starts, students are asked to fill in pre-survey which includes five questions about
project risk management. This survey is used to test students’ existing knowledge on project risk
management. The game starts with project background description which provides information about
project objectives, background, milestones, time and location etc. Once students understand this
background, they enter the project management phases, such as project initiation. Project stage
descriptions are provided at the beginning of each phase. Students are required to answer multiple-
choice or short answer questions in each of the four stages. Afterwards, immediate feedback is
provided to students to show them whether their answer to a question is correct or not, and why. Based
on their answer, students can gain or lose money and obtain a score illustrating their learning progress.
The student who has highest score is the winner of the game. A small prize, such as a chocolate bar,
will be awarded to them. A project stage report is provided to students at the end of each phase.
Students are also provided a final report, which records their activity log and feedback. A post-survey
is used to test their learning performance and to obtain their perception on game design and usability.
Through this, we can continually improve the game (See Figure 1).

By the time they come to play Simsoft, students will have covered the project risk management
processes in class and will have detailed risk management notes and templates that they can refer to
during the game session.
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Pedagogical design and assessment

In general, learning objectives are statements that describe the knowledge, skills and attitudes that
students should take away from any particular learning process. This project used Bloom’s (1956)
cognitive taxonomy to help formulate the learning objectives (see Table 1).

Teaching methodology
The students work individually or in pairs. Based on the starting scenario of the game, information
provided during the game, and their own real-world experience, the teams make decisions about how
to proceed — by deciding what risk event is relevant for the current stage of the project, what the
likelihood is of the risk eventuating, and what the consequences of the eventuated risk may be. Based
on the teams’ responses, the game provides a commentary on whether the risk decisions were good or
bad and the reasons why. The game is now in a new state which the players must interpret from the
project reports the game provides. A fresh set of decisions is entered and the life of the simulated
project continues.

Table 1: Learning objectives of the game compared to Bloom's cognitive taxonomy

Bloom's Taxonomy Learning Objectives for Simsoft

Knowledge: remember previously-learned materials by
recalling specific facts, terminology, theories and
answers

Comprehension: demonstrate an understanding of
information by being able to compare, contrast,
organise, interpret, describe, and extrapolate.

Objective 1: to describe the process of the project risk
management.

Students understand concepts of project risk
management.

Simsoft engages students in active learning and
facilitates their understanding of the value and
challenges in risk management.

Application: use previously-learned material in new
situations.

Objective 2: to apply the project risk management
knowledge and skills in the scenario provided.

Students apply the knowledge and skills they learned in
the lecture and game to manage specific risks in the
designed scenario.

Simsoft allows students to gain hands-on experience
from real life scenario and interactive feedback
provided by lectures.

Analysis: decompose previously-learned material into
parts in order find patterns and to make inferences and
generalisations.

Synthesis: use existing ideas in different ways to create
new ideas or to propose alternative solutions.

Evaluation: judge the validity of ideas or information
with a certain context.

Objective 3: to assess students’ own answers based on
established criteria.

Students take more responsibility for their own learning
to evaluate their own answers and reflect on how a risk
should be managed and what has been achieved in the
survey.

Objective 4: to skills of effective interpersonal
communication and collaboration skills.

Students work as a pair to learn from each other and
develop communication and teamwork skills during
game sessions

The game is overseen by a tutor whose role is to:

1. Explain the learning objectives to the participants. The participants will be made familiar with the
decision-making environment created by the game, the type of decisions that will be required, and
the quantifiable indicators of effective decision making.

2. Provide the participants with feedback and technical assistance during the decision rounds.



Xia, Caulfield, Baccarini & Yeo 5

Assessment
Assessment is one of the most important aspects of the teaching and learning process: it can reinforce
and enhance students’ learning, place students in a rank order, and give a licence to subsequent
assessment (Sadler 1989, 77). For this project, summative and formative assessments will be used.

 Summative: students’ performance was evaluated based the project cost and overall game score.
The project was started with a budget, which could be drawn from or added to based on how the
students responded to particular risk events. The aim of the game is to complete the project with the
highest possible score and with most of the budget intact.

 Formative: after the students enter each risk management decision, immediate feedback will be
provided about whether the decision was correct or not, and whether it was the most appropriate
choice if there are number of possibilities. Students will be asked to reflect on their decisions and
the feedback before moving on the next phase of the project.

Table 2 summarises the assessment methods, types and corresponding learning outcomes in this paper.

Table 2: Assessment methods, types and learning objectives

Assessment
methods Description Assessment type Learning

objectives
Learning or
activity logs

The game has a tool to record all the learning
activities and assessments for students and
generate a final report at the end of the game for
students’ self-reflection.

Formative Objectives 1, 2 & 3

Multiple Choice
Questions
(MCQs)

This method is used to test students’ risk
management knowledge and skills. Immediate
feedback is provided to students on why their
choice is correct or incorrect and which one is
correct answer. How much score and money they
can gain from this decision.

Summative and
formative

Objectives 1, 2 & 4

Questionnaires
and report forms

Structured and open-ended questions are
developed to evaluate student’s learning
performance after a game session. These
questions focus on risk management content,
game design and their profiles.

Formative and
summative

Objectives 1 & 2

Short answer
questions

These questions are designed for measuring
analysis, application of knowledge, problem-
solving and evaluative skills. Immediate feedback
is provided to students to improve their learning.

Formative Objectives 2 & 4

Self-assessed
questions

They are open-ended questions. Students are
asked to assess their short answer questions in a
designed online survey after they finish the game.

Formative Objective 3

Game implementation

The game will be run during the first semester of 2012 in tutorials for:

• GIS Management 381/581 (10722/12452) units with 20-30 students.
• Risk Management 641 (10898) unit with 50-60 students.

Before the game sessions, the players will complete an online survey to gauge their knowledge of
general risk management and project management principles. After the game sessions, the players
were asked to complete another online survey to gather basic profile data (industry experience, any
previous experience playing serious games), the players’ perceptions of the value of the game helping
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to understand some of the dynamic complexities of project risk management, and to assess what they
might have learned during the game. Post-game surveys are a common feature of game research
(Eldredge & Watson, 1996; Faria, 1987, 1998; Faria & Wellington, 2004; McKenna, 1991) so there
were many exemplars to draw upon.

A descriptive and statistical analysis of the data will follow.

Simsoft implementation

Simsoft is implemented as a simple Java application (Figure 2 shows the initial screen) and made
available through Blackboard. Students could download it to their PC and run it as many times as
needed.

Figure 2: Simsoft welcome screen

Simsoft follows a wizard design pattern (Tidwell, 2005, pp. 42-44) in which the player is stepped
through the phases of the project in sequence. At each phase, the player reads the latest project status
report and considers what action to take. For example, in Phase One — Planning, Approvals, and
Design, the players first have to decide which of a set of possible risk events are likely to occur
(Figure 3).

Figure 3: The possible risk events during Phase One of the project
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There is only one option that makes sense: that the traditional owners do not support the project. The
second option is relevant only during the construction phase and the third option is unrealistic; if the
players select these options, they receive feedback about why their choice is incorrect.

The players next need to assess the likelihood of the risk event occurring (almost certain, likely,
possible, unlikely, or almost impossible), what the consequences might be (catastrophic, major,
moderate, minor, insignificant), and how they will manage the risk if it occurs (ignore the problem,
consult and negotiate with the traditional owners, or terminate the project). Based on the responses,
immediate feedback is shown in the activity log.

Figure 4: The feedback provided for a set of decisions made in Phase one of the project.

For example, in response to the selections in Figure 4, the activity log recorded the following
feedback:

In response to the question: “Based on the above project report, which of the following could be a
possible risk event during the construction phase?” you selected: “The traditional owners do not
support the proposed design.”

Feedback: Correct. You score 10 marks. Please continue on to evaluate the likelihood and
consequences of this risk event and choose possible methods to manage this risk.

In response to the question: “What is the likelihood of the risk event occurring?” you selected:
“Unlikely”

Feedback: Incorrect. As this is a culturally sensitive project, you would reasonably expect a
strong likelihood of some problems. You lose 10 marks.

In response to the question: “What are the consequences of this risk event occurring?” you selected:
“Minor”

Feedback: Incorrect. If the Aboriginal community do not support the design, extensive
negotiations are reasonably expected to lead to adverse time and cost consequences. You lose 10
marks.

In response to the question: “What are the consequences of this risk event occurring?” you selected:
“Ignore the problem”

Feedback: Incorrect. This risk's overall rating will be moderate or higher. In this case, the risk
has eventuated and the Aboriginal groups protest against the design. You now have to pay
$20,000 to Aboriginal consultants to manage these dissatisfied stakeholders. You lose 10 marks.

Note: Under a good risk management plan, extreme, high, and moderate risks must be actively
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managed.
After reflecting on this feedback, the players move onto the next phase of the project.

Implications and conclusion

This paper presents on an action research study designed to interactively engage students in project
risk management learning. The major contribution of this research in adopting online game in teaching
and learning are twofold:

• The pedagogical design of project risk management is a generic methodology, which means it can
be applied to different disciplines. It will be implemented first Spatial Sciences and Construction
units, but scenarios are under consideration for others such as chemistry and health. A scenario
template has been developed for educators to follow.

• A comprehensive assessment framework has been developed. The activity log can trace students’
decision-making process, which provides valuable information for teaching and learning.
Immediate feedback provided to students after each risk decision is made can improve students’
learning performance in following. Further, the self-assessment at the end of the game is designed
to help students review and reflect upon their own learning outcomes and skills in a constructive
way. Therefore, they will become more effective, confident and independent learners.

The next actions for this project are to use Simsoft in two units in the first semester of 2012 and to
develop more scenarios. In particular, we want to get students involved in designing their own
scenarios in order to test their risk management skills. We will also encourage educators from other
disciplines to design their scenarios using our template and engage their students in this interactive
game.
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