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Abstract

:

The paper demonstrates and evaluates the effectiveness of a blended learning approach to create a meaningful learning environment. We use the term blended learning approach in this paper to refer to the use of multiple or hybrid instructional methods that emphasize the role of learners as contributors to the learning process rather than recipients of learning. Contribution to learning is attained by using in class gaming as pathways that ensure active involvement of learners. Using a blended learning approach is important in order to be able to address different learning styles of the target group. The approach was also important in order to be able to demonstrate different types of challenges, issues and competences needed in project management. Student evaluations of the course confirmed that the use of multiple learning methods and, in particular, in class gaming was beneficial and contributed to a meaningful learning experience.
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1. Introduction


Projects are seen today as tools to drive innovation and changes [1]. Therefore, many enterprises are adopting project work as a basis for the way businesses are conducted. A large survey study by Whittington, et al. [2] documented the widespread growth of project management and its rising importance as a top management issue. As a consequence, project management has become an important area of research and education. Therefore, it has become imperative to provide project practitioners as well as university students with project management competence to prepare them to deal with the complex nature of project assignments as highlighted by many authors [4,5,6,7,8,9].



Projects exhibit characteristics such as urgency, uncertainty, ambiguity, complexity and uniqueness [10,11,12,13]. Therefore, it is vital that project management education programs and instructors adopt learning aids and teaching strategies that present and discuss these characteristics with a more active approach rather than depending solely on a theoretical approach through emphasizing terms and concepts. As noted by Berggren and Söderlund [3], many authors emphasized the need to establish project management education programs that are rigorous and relevant. However, there is very little evidence as to how this goal will be achieved or what types of pedagogical approaches are needed in order to satisfy this objective.



The current challenge, therefore, is twofold. One part of it is related to the contents (knowledge to be taught, skills to be transferred, attitudes and traits to be transformed and the depth of these issues) of the education programs that will prepare these project practitioners to deal with project assignments. In project management literature, we see, for instance, strong evidence that there is a need to focus on issues related to human and organizational interaction rather than focusing on issues related to planning and control [14,15,16].



The other side of the debate is focused on what tools and pedagogical approaches should be used to deliver this content. For instance, Geist and Myers [17] argued that using a traditional theory based classroom approach is considered passive and suggested using a novel and harmonious conjunction of practical activity and theory-building teaching and learning approaches. Hussein and Rolstadås [18] emphasized the importance of using multiple learning methods in delivering company tailored education programs. Berggren and Söderlund [3] emphasized interaction between learners and educators as a learning practice and suggested a concrete model to apply this form of interaction. Ojiako, et al. [19] emphasized involvement of students in developing content.



Paper Objectives


In this paper, our aim is to contribute to the current debate in project management education and we intend to present a blended learning approach that we believe addresses what teaching methods could be used to ensure effective and meaningful learning in project management. The author draws on his own experiences gained from an introductory course in applied project management to show how blended learning practices can be applied in order to create a learning environment that facilitates involvement and engagement of learners and provides learners with a sound understanding of the complexity of project work as well as providing students with necessary knowledge and skills to plan and organize project assignments. The approach is grounded in the idea that each instructional method selected should focus on one specific topic or issue in project management. For instance, we used gaming exercises to challenge perceptions and pre-made assumptions about project work. Some other games were used to illustrate the difficulty of evaluating project outcomes. Lectures were used to demonstrating concepts and provide lessons learned from real life projects. Company presentations were used to give insights or a taste of how it is to work on a real life project in a huge organization. A game-based student response system, “Kahoot” [20], was used to keep the students focused while reviewing the previous lectures.



We shall first demonstrate the components of the blended learning model and then present the students’ evaluation of this model. The evaluation was collected through an on-line survey. The survey was anonymous and contained statements or questions for which the students were asked to rate their support on a scale from 1–6. The survey also included open questions to give the students the opportunity to express their opinion regarding the content, teaching methods, potentials for improvement and so on.



The participants of the course are usually fourth year university students taking their master degree in one area of engineering, science or technology. They usually have no former experience in project management and might not be able to grasp or understand the complexity of project assignments. Therefore, their experiences and former knowledge and skills cannot be utilized during the course. Accordingly, the core substance of some pedagogics used in the course is based on demonstrating how the lack of certain skills, knowledge, traits and attitudes can impact project performance. The students’ lack of experience is used, therefore, actively in the learning process in order to create a sense of involvement and to motivate them to learn.





2. Theoretical Background


2.1. Blended Learning


Garrison and Kanuka [21] define blended learning as the thoughtful integration of classroom lectures with technology-based methods. The word “blended” implies a mixture more so than simply a combination of components and the purpose of using this mixture is to allow students to experience learning in ways in which they are most comfortable while challenging them to experience and learn in other ways as well [22].



Several instructional methods have been used in this course. In addition to classroom lectures and other supporting materials, such as handouts, lectures notes, exercises, papers, written project reports and quizzes, the course relied heavily on using several types of gaming exercises to demonstrate and discuss some important characteristics of project work that impact project performance such as ambiguity, uncertainty, risks, success, planning pitfalls, organizational factors and time pressure. Our focus was to devise each game to give the students insights into and understanding of selected aspects that reflect the complexities of the project management task and that would be very difficult to grasp or comprehend thoroughly using other instructional methods.



Although there is no simple answer to the question “What is a game?” [23], Suits [24] promoted the following definition that we think captures the meaning of a game: “To play a game is to engage in an activity to bring about a desired state, using only permitted rules.”



In the following section, we shall therefore provide a short literature review about game-based learning because of its central role in the suggested blended learning approach.




2.2. Game-Based Learning


We examine in this section the literature on the use of game-based learning in project management education. In particular, we attempt to identify what empirical evidence exists within literature to support this approach. We then discuss the learning objectives as well as the theoretical foundations of each game used in the course, and we provide an overview of the gameplay, tools used, design and learning outcomes. Selected responses from students who have responded to the survey will also be presented to demonstrate the impact of these games on their learning experience.



Game-based learning is considered to be risk free; it encourages exploration and trial-and-error actions with the possibility of instant feedback and therefore stimulates curiosity and learning. The theoretical foundation of games as a learning/teaching tool is provided by the experiential learning model [25]. Experiential learning stresses the importance of direct experience, reflective observation and appropriate feedback in a continuous process of goal-directed action. Games are used to create experimental environments within which learning can occur and be observed [26]. While assignments, case studies and exercises provide training and experience with reality, games satisfy the needs of active learners through direct experimentation and observations. It allows the instructor to use the game as a medium to reveal assumptions and biases and use these observations to guide the learners through recommended best practice or even let them discover and suggest these practices themselves.



Most of the reported games in project management are conducted in a computer-assisted environment; see for example [27,28,29,30,31,32]. Others, such as Klassen and Willoughby [33], Hood and Hood [34], Bohn and Lynch-Caris [35], reported on classroom-based simulation games using a medium other than computers.



The effectiveness of simulation games in management training compared to other instructional methods is still unclear. Several authors, for example Pfahl, et al. [36],Pfahl, et al. [37] conducted several experiments in order to evaluate the learning effectiveness of using simulations in software project management education. They concluded that the games are a very useful approach for learning about issues in software project management. Randel, et al. [38] concluded that subject matter areas where very specific content such as mathematics can be targeted are more likely to show beneficial effects from gaming.



The term gamification is currently used as an umbrella concept for approaches using game components, mechanics or design techniques in order to engage and motivate people to achieve their goals [39] Games can be developed as an innovative way to assess competences and to discover the strengths and weaknesses of professionals involved in project management activities or in project work in general. Project management skills and competences can be developed, trained and assessed using games or video games. This is evident in project management literature: there is an abundance of literature about using gaming in project management education and training [31,33,40,41,42,43,44,45,46,47]. According to Raybourn and Waern [48], learning results from:

	
contextual information embedded in the dynamics of the game;



	
the organic process generated by the game and;



	
through the risks, benefits, costs, outcomes and rewards of the alternative strategies that result from decision-making.








The learning climax is reached in the debriefing session. According to Peters and Vissers [49] (p. 4) debriefing can be considered the phase in which the game’s learning objectives are made evident. In debriefing, learning participants are asked to explore possible connections between experiences they had while playing the game and experiences in real-life situations.



In project management literature, the role of gaming goes beyond classroom learning and there are reports on using games as a tool for research, for example see [50,51]. As a research method, Hofstede and Meijer [51] placed gaming simulation as an intermediate step between the study of a case in real life and more context-free methods such as questionnaires.





3. Components of the Blended Learning Model


The instructional methods used in this course includes the following.



Lectures: These are regular face-to-face lectures conducted using different teaching aids such as PowerPoint presentations, blackboard and flip overs. The course included around 32 h of lectures. Lectures also include the introduction to the in-class gaming exercises that were held during these lectures, either at the end or before the lecture started. Lectures were used for the following purposes.



	
Providing and explaining theoretical concepts.



	
Revising case studies and real life projects to illustrate the use of the theoretical concepts in practice. These case studies were either based on literature such as Project Management Case Book [52] or were collected by the author from real life projects conducted in Norway.



	
Setting the stage and briefing the class for the in-class gaming exercises.



	
Providing debriefing, feedback and summary at the end of the in-class exercises.






Lecture notes and handouts: These are PowerPoint presentations, descriptions of assignments and other handouts. These are used as supportive material to the lectures.



Exercises: These are hand written exercises that students are required to answer and submit to the instructor for evaluation. These exercises contain problems, questions or case studies that must be answered within a given time frame.



Additional text book: This is used as the main reference for students, to review topics.



Additional papers: These provide in depth insight into selected issues and additional reading materials. There may be links to various external internet resources (other YouTube videos, clips from newspapers).



Quizzes: Students can use these after each lecture to test their knowledge in the subject.



Guest lecture: This is a lecture given by an invited lecturer to speak about a topic that is somehow outside the scope of the course learning objectives. The aim is to give students insights on other issues related to project management.



Company presentations: Invited speakers from a large engineering company were invited to talk about their challenges and practical approaches to deal with these challenges in projects they are running. The aim was to give the students some practical insights.



YouTube: All lectures were recorded and posted on YouTube and made available for students to use after the class to increase availability and to give some learners the ability to review the material at their own pace. According to Brecht and Ogilby [53], video lectures serve major strategic purposes. First, they give additional teaching time to students who cannot fully understand the course material during the classroom lectures and support materials such as the textbook. Students can view and study the instructor’s lectures as often as they wish until they understand the material. Students can enhance the analytic emphasis in video lectures by repeating step-by-step explanations.



A response from one of the students who attended the course supports this view:


“Overall I feel like I learned a lot and the concepts were very well presented. Also, because the lectures are on YouTube it’s easy to go to the videos and check if the understanding was correct.”







Kahoot: This student response system is used at the outset of each lecture as an interactive tool to revise and summarize important definitions and concepts that were presented in previous lectures. Kahoot is an on-line platform that enables instructors to create quizzes and surveys through a simple “drag and drop” creator tool using any device [54]. These quizzes are launched and projected onto the screen in the classroom. Without needing an account, everyone in the classroom joins in through their personal device, seeing their name appear at the front. Answering questions is done in real time through an easy-to-use interface, students play against each other aiming to top the on-screen leaderboard, whilst the instructor facilitates and discusses the content or the responses of the students.



In-class gaming: The course includes several in class gaming exercises. In the next chapter, we shall present a full description of three games that have been used in the course and were highly evaluated by the students. These games are:

	
The Tower of Babel,



	
The Verdict of The Jury, and



	
Project Risk management Game (interactive simulation).








We shall explain the project management-related issues for each game, the learning outcome and gameplay. We shall also present students’ evaluations of each game and suggest measures to improve these games. The author’s aim of providing this full description is to make it possible for interested instructors to reproduce the games in their own classes. We shall also provide the reader with some insights on how to use these games to pin point important challenges related to project management.




4. In-Class Gaming and Its Qualitative Evaluation


4.1. The Tower of Babel


Theoretical basis: The theoretical basis of this game is rooted in project management literature that stresses the importance of identifying project stakeholders [55], identifying their real needs and expectations and ensuring their active involvement [56] throughout the project life cycle [57]. The game also illustrates the significance of thinking of project assignments as a means to create an impact and not only about producing an output [1,58]. In addition to illustrating concepts, processes and definitions, the game is used to challenge learners’ assumptions, attitudes and biases which are considered to be contributing factors to project failures [59,60,61,62].



Principal use: This game has a dual use. It is played during the very first lecture in order to capture the interest of the students and motivate them to learn the subject. It is also used to introduce or reinforce the theoretical foundations outlined above. The game challenges and questions students’ ideas and assumptions about project work. It also provides the students with an overall idea about how projects should be initiated and planned.



Type of game: Physical simulation using paper and tape only.



Time requirements: Approximately 30 min for playing the game and around 45 min for debriefing and summarizing the lessons learned. It is important to perform this assignment under time-pressure in order to replicate an important feature of project work and to illustrate to the students the consequences of this time-pressure combined with other factors such as ambiguity and uncertainty.



Prior to the game: The instructor should make sure that enough material is available for all students. Students are not required to make any preparations prior to coming to the class.



Game play: The game includes two main roles: the client (project owner) and the contractor (project organization). In this game, the instructor plays the role of the client, and the groups of students that are formed randomly play the role of the contractor or project organization. The gaming exercise starts in the first lecture of the course when the client announces his intention to construct a paper tower made only of A4 sheets and tape. The information is displayed on the screen in the classroom and includes the requirements regarding the type of materials that are allowed, the expectations that must be met in order to satisfy the client. Information about time frame is also displayed. The client’s expectations are deliberately formulated in such way that they give room for multiple interpretations. The expectations that must be met in order to satisfy the client are given to the students as follows.



	
The tower should be as tall as possible.



	
The tower should be built in the shortest possible time.



	
The tower should not be expensive (to use fewest number of sheets).



	
The tower should have an attractive design.






Other information that is held back and is not disclosed to the students includes the following.



	
The purpose of the project and what the tower will be used for.



	
The real needs that the clients are trying to address by constructing this tower.



	
Other stakeholders that might have some needs or expectations that must be met by the tower.



	
The environment where the tower will be located.



	
No information is given about any other functional or operational requirements that the tower must satisfy.






After a very brief introduction to the type of roles in the game, the requirements and time limitations as well as after presenting the project to the students, project organizations are formed randomly. The optimal size of each group should be around five to seven persons. It is not advised to have large groups because this might reduce students’ opportunities to actually contribute and influence the gameplay. The client then invites student groups (contractors) to submit a project proposal. The groups are told that the submitted proposals must contain information about the proposed height, an estimate of the number of sheets (resembling a cost estimate) and an estimate for the time needed for completion. They are also requested to think of and list potential risks factors that the project might encounter. The groups are also asked to take the assignment seriously and try to think and act as if they were project managers and have this task at hand. This request is deliberately restated several times during the game.



Students are instructed that producing the proposal (planning phase) should be completed in 15 min. During the planning session, the instructor must be present and visible to the students. The instructor should also answer questions regarding scope, objectives, other stakeholders, priorities between expectations, or about the purpose of the project only if asked. It is important that the instructor does not interfere or try to influence the students during this phase by any means.



It is also important to note here that there will be very few groups who would actually initiate a contact with the client to seek more information during this stage. Another interesting observation that was made is that almost half of the participants in the game confirmed afterwards that they felt the information given to them at the start of the project was not enough and yet they opted to go on with the assignment without further investigation with the client or with other potential stakeholders. This lack of involvement and the reasons for this lack of involvement become the core subject of the debriefing session at the end of the game.



On occasions, as noted above, some groups ask for more information about the project. They want to know what the tower would be used for, or what kind of tower is needed, and sometimes they show different sketches to select among. It is important that the instructor answers the questions and provides the groups with the information available.



After the planning session is completed, all proposals are then collected by the instructor and rewritten on the blackboard so that every student can see the proposals of all the other groups as shown in Table 1. They are informed that they can amend their proposals if they prefer to do so. Once all proposals are displayed on the black boards. Groups are requested to start the execution phase.
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Table 1. Information collected and displayed on the blackboard at the end of the planning phase.







Table 1. Information collected and displayed on the blackboard at the end of the planning phase.







	
Group

	
Height

	
Time Needed to Complete the Project

	
Number of Sheets that Will Be Used

	
Risk Factors






	
1

	

	

	

	




	
2

	

	

	

	




	
3

	

	

	

	




	
n

	

	

	

	









Execution phase is the phase where the actual building of the tower takes place. The time frame for this phase is set to 15 min. In this phase, student groups are busy and work very hard to construct their structures. Furthermore, it is evident that they are focusing very strongly on the assignment.



Game debriefing: The observations made during the planning and execution phases are the focus of the debriefing session. A typical pattern of students’ attitudes during these can be summarized in the following observations:

	
Vast majority of the groups use the planning session to experiment with the game material, such as trying out different methods to roll the sheets of paper to form a cylinder or truss elements that will be used to build or support the tower. They seem very concerned with figuring out the best way to construct the tower. Very little effort is made to actually identify or find out the functions of tower.



	
They use time during planning to come to an agreement on who will do what during the execution phase.



	
They seem very eager to start with the execution phase, and some groups use less than the allocated 15 min.



	
Very little and sometimes virtually no discussions on what are the needs the client is trying to address by embarking on this project are observed.



	
No questions or discussions with the client to identify the operating environment of the tower are observed.



	
No questions or discussions to understand the project context, other stakeholders or other contextual requirements are observed.



	
Students seem very absorbed by the assignment during both the planning and execution phase.



	
The atmosphere within each group seems to be at ease, and no signs of confrontations or hostilities within each group are observed.



	
Very few groups actually initiate any type of contact with the client; occasionally they would ask if they can start the execution phase before other groups.



	
Most of the risk factors identified by the group focus on technical aspects such as risk of collapse or toppling. Some groups identified other risk factors such as lack of material (sheets of papers or tape), or failing to finish on time or failing to attain the targeted height. Virtually none identify risk factors related to client or other stakeholders’ satisfaction.



	
They seem very excited about and proud of their final products.








In the debriefing phase, the actual reflections and learning take place based on the students’ own attitudes observed in the game. Observations made are also presented to the students and discussed. The observations made are presented to the students using the survey tool available in Kahoot. This tool allows the instructor to obtain an individual response from each student in real time. The results are then displayed to the students on the screen. Table 2 shows an example of the results obtained from the debriefing session.
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Table 2. Student responses to observations made during the game.







Table 2. Student responses to observations made during the game.







	
Observation Statements

	
Agree

	
Disagree

	
Missing






	
I was focused on finding a good technical solution.

	
94.7%

	
3.7%

	
1.5%




	
I have not thought of the context or what the project will be used for.

	
77.6%

	
19.4%

	
3.0%




	
I thought the information provided was sufficient.

	
47.5%

	
48.5%

	
4.5%




	
I felt group pressure to begin the “real work” and I got carried away.

	
76.2%

	
20.9%

	
2.2%




	
I established my own assumptions to compensate for missing information.

	
74.6%

	
21.6%

	
3.7%




	
I am pleased with our results.

	
74.5%

	
23.1%

	
1.5%




	
We have involved and collaborated with the client in our decision making process?

	
9%

	
90%

	
1.0%









Much time during the debriefing session is taken to go through the impact of these attitudes, biases and heuristics on the project outcome. We strongly emphasize the importance of investigating thoroughly the purpose, the needs and the outcome rather than focusing only on the output. We emphasize the importance of looking at both project and operational context of the project assignment. We emphasize the importance of controlling assumptions during the planning phase. The importance of identifying stakeholders and taking time to learn their needs and expectations is also emphasized to the students.



Learning outcome: Everything we did in this assignment was actually based on student responses; they were the major contributors to all the elements of the game, the experimentation and the observation and the lessons learned. What we gained was the creation of a learning environment where students could see how their contributions are being analyzed in terms of the best practice outlined in the project literature and what they need to do to change these attitudes in order to deliver successful projects. The impact of this game on students is illustrated using some of the responses we got from the survey.


“The game changed the way I think about projects.”






“I understand now (at least know) the importance of identifying the goal of the project, and the importance of aligning project stakeholders.”








4.2. Verdict of the Jury


Theoretical foundation: This game complements and builds on the learning outcome of the first lecture but focuses on a narrower concept: how to evaluate the results of a project. The subject of project success is well covered in project management literature and deals with the importance of defining success criteria and the corresponding critical success factors [63,64,65,66]. The literature also emphasizes that success is an elusive term and can be seen differently by different people or from differing perspectives [67,68]. The goal of this assignment is to illustrate the different categories of these perspectives. The assignment also aims at providing students with an overview of factors that contribute to failure or success in projects.



Principal use: To facilitate discussions about dimensions of project success and the conditions of achieving success.



Type of exercise: This is a role-playing game where students play the role of jury members and their task is to come to a unanimous verdict about the outcome of a project. The project is screened to the students during the class. The goal of the assignment is to illustrate the importance of defining success criteria up-front and to demonstrate the different clusters of these criteria and how these clusters impact judgment of success and failure among stakeholders. This exercise is conducted usually for full time students.



Material used: A short video film (15 min) played on the screen in class.



Time requirement: Fifteen minutes for screening the video, 30 min for the groups to come up with a verdict and 45 min for debriefing session and lessons learned.



Prior to the game: In order to save time and to prepare the students for the concepts used in the game, it is advised that the instructor makes a short video presentation and posts it to the students and asks them to review it before coming to the class. This presentation should include an overview of important concepts and definition of success. Categories or dimensions of success criteria, the definition of success factors are also presented in the short presentation.



Game play: The video presents a real life project from idea to completion. It describes a project that went well above budget, was delayed by six months, was not completed according to the original specifications and experienced many troubles along the way but the end users and the clients were very satisfied with the outcome. After screening the video to the students, the students are then asked to form groups on their own. The size of the group could be small or large depending on the students’ preferences. On the basis of the information given in the video, each group is then instructed to come up with a unanimous verdict about the project: successful project or failure. They are also asked to identify the major causes of this failure or success. The time frame of this stage is set at around 30 min. The instructor should also be available and present during the deliberation session responding to eventual questions or clarifications from students but without interfering with their verdict.



Debriefing session: After deliberations, the groups are invited to share their verdict and the reasons for the verdict with the rest of the class. The class is practically divided into three categories: (1) success verdict; (2) failure verdict; and (3) unable to decide verdict. Each category is then invited to share the reasons for their verdict with the rest of the class. All the information gathered is put on the blackboard and this information provides good and lively grounds for discussions about types of success criteria and the importance of looking at success from different perspectives; for instance, the project management perspective and the project perspective and long term impact [69]. Then, these different criteria were grouped into different clusters and the different perspectives within each cluster were explained in light of project management theory. The lecture emphasizes that managing projects require a reference frame that will be used in risk management, creating a common vision and establishing accountability as well as a reference for verifying the outcome [70].



Learning outcome and student evaluation: Except for the video screening, everything else we did in this assignment was actually based on student responses; they have been the sole contributors to all the information collected on the blackboard. The deliberation was independent and without interference from the instructor. Again, what we gained was the creation of a learning environment where students could see how their verdicts are being analyzed in terms of the best practice outlined in project literature and new insights into how projects should actually be evaluated and how the criteria for evaluation should provide a basis for managing the output and the outcome. Students were asked to indicate why they thought this assignment was very important for their learning:


“During the in-class exercise 2 we had very good discussions about our own ideas and assumptions about project success. When the theory was presented later, it was much easier to assess if our evaluation was right or wrong. And also the work process to reach consensus was interesting to see, since the group was large and the members had very different views about the topic.”







The drawback that was reported by the student groups was that this exercise required more time for the impression they had to sink in and to give more deliberations.


“In my opinion, the thinking process required in the exercise demands more time to be able to come up with such systematic thinking. I would include an additional exercise on this topic. Moreover, it is too open to individual interpretations.”







As a matter of fact, what the student points out in the comment above that judging a project as a success or failure is a subject of individual interpretation is indeed in accordance with the recent calls for a subjectivist view of project success [64,68].




4.3. Risk Management Game (Interactive Simulation)


Theoretical foundation: Uncertainty is an inherent characteristic of projects since projects are unique and temporary undertakings based on assumptions and constraints. The project risk management process could be seen as a proactive attempt to understand, assess and manage this uncertain environment [71]. Maytorena, et al. [72] indicated that interest in risk management has increased as the size and complexity of projects have grown and as competition between firms has intensified. The Project Management Institute [73] has identified 44 processes that fall into five basic process groups and nine generic knowledge areas. Project risk management is one of the nine project management areas, which focuses on describing the processes that are important in order to conduct proper risk management on a project. The objectives of project risk management are to increase the probability and impact of positive events [74] and to decrease the probability and impact of events adverse to the project. It is now widely accepted that even moderate levels of risk management planning are sufficient to increase the chances of project success [75,76].



Unique types of skills are needed in order to perform the risk management process. First, it is a people-centered process. People form their own subjective perceptions of risk based on their understanding of the context, culture, expectations, experience and skills. Second, decision-making is largely based on qualitative evaluation and is dependent on a project’s context. Reading or thinking about the risk management process is, therefore, not enough [32]. It is a process that must be experienced, reflected upon and guided through feedback and debriefings.



Principal use: The game prompts an appreciation of project uncertainty as well as providing the students with the opportunity to experience the consequences of ignoring or following risk management. The learning objectives and the game design was previously reported by an author in a previous publication [77]. The uniqueness and strength of the design comes from its ability to engage students actively in the entire risk management process as well as from using real-life project cases. The game also illustrates the impact of decisions taken by the players on important project success criteria such as duration, costs and customer satisfaction.



Type of exercise: On-line simulation of a real life project.



Material used: The game was built using the PrimaGate template [78]. The template is an on-line tool that allows instructors to build their own risk management games. Functions included in this template are: defining work packages, relationships between work packages, project duration, work load for each work package, resources needed, number of resources available to the project; defining project description and difficulty level and the associated risk factors of each work package, their probability and the costs associated with mitigating each risk factor; defining the number of workers available as well as the number of workers that can be put on to crash the project, the costs per hour for each type of resource and the number of risk factors that will appear randomly to the students. It allows editing, deleting and changing all of the above parameters.



Prior to the game: The description of the project and the individual work packages that are needed to complete the project are posted to the students two weeks prior to playing the game. They are then invited to suggest or think about possible risk factors that they believe are relevant for each work package. A template is provided in which students can outline their potential risk factors. The template is shown in Table 3.
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Table 3. Template to identify potential risk factors to include in the simulation.







Table 3. Template to identify potential risk factors to include in the simulation.







	
Work Package

	
Student Input






	
Description of the risk factor

	




	
How do you assess the probability of the risk factor (low, medium high)

	




	
How do you assess the consequences of the risk factor on for example duration, cost or customer satisfaction

	




	
What type of measures do you suggest in order to eliminate or reduce the impact of the risk factor on the project

	









The students input is then collected and revised to remove duplicates and then added to the simulation using the PrimaGate template.



Game play: The game simulation itself takes place inside the classroom under the supervision of the instructor. However, the game can be played individually as well. The task is to complete the project according to the specified success criteria. At the start of the simulation, the simulation engine then randomly selects risk factors from the database for each work package. The list of risks usually includes risk factors identified by the players themselves prior to the simulation and which are added to the database, or risk factors identified in previous experiments by other classes. The database can, therefore, be seen as an incubator for risk factors.



No information is provided to the players about probability or the consequences of each risk factor. During simulation, players should use their own experiences as well as the information provided in the leaflet to assess the likelihood and consequences of each risk factor displayed. Failure to assess risks correctly will ultimately result in failure to respond to critical risks. This might result in severe delays, penalties by authorities, slow progression, and so on. Visual effects such as video clips from YouTube are used to illustrate the consequences of failing to assess risks. Players are encouraged to search the Internet for more information on typical risk factors for this kind of project and their impact. The interface between the players and the game takes place through the game navigation window, shown in Figure 1. The game navigation window is generated by the template and could be accessed using a personal computer or any handheld device.



Debriefing session: The debriefing lecture takes place at the end of the computer simulation. It evaluates the performances of each team, revisits and discusses execution strategies and explains how teams distributed the roles and responsibilities. The efficiency of communication in the team and reflections about bias and heuristics during execution [59] are also discussed with teams by linking the results to the project management theory and identifying lessons learned. The pitfalls of assessing risk factors such as indifference, haste and bias are also reviewed. Strategies to encounter these pitfalls such as the importance of supporting the assessment with historical data from previous projects are presented and emphasized.
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Figure 1. Screenshot of game navigation window. 
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Learning outcome and student evaluation: This exercise gives the students the opportunity to look at projects from a holistic point of view such as how failing to manage risks impacts the project objectives and how resources should be used to balance demands of time and cost. The feedback can be given instantly through the progression map and the cost performance index and predictions, in addition to the feedback given in the debriefing session that focuses on the biases and heuristics of decision-making. Examples of the heuristics discussed in the debriefing session are shown in Table 4.
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Table 4. Examples of heuristics [59].
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Conservatism

	
Failure to Consider New Information or Negative Feedback






	
Escalation of commitment to a failing course of action

	
Additional resources allocated to a project that is increasingly unlikely to succeed




	
Groupthink

	
Members of a group under pressure to think alike and to resist evidence that may threaten their view




	
Illusion of control

	
When decision makers conclude that they have more control over a situation than an objective evaluation of the situation would suggest




	
Overconfidence

	
Level of expressed confidence that is unsupported by the evidence









What we gained from this exercise is the creation of a learning environment where students could see how their decisions have an immediate effect on project performance. Then, the results obtained by the students are analyzed in terms of the best practice in project risk management. The majority of the students indicated that this assignment was very important for their learning:


“Helped me to understand the phases of project, how resources could be allocated, how risk arises and how it should be mitigated. Overall overview of a complete project could be viewed.”






“Learn consequences of your actions. You have to make choices.”









5. Findings from Student Survey


In this section, we shall present the results of the student evaluation of the course in general and their evaluation of each of teaching methods used during the semester. The survey was distributed to students at the end of the course before taking the exam on line. The survey was anonymous and none of the university staff could identify which response belonged to which student. Number of students enrolled in the course was around hundred and sixty students and sixty-four of these delivered valid responses. The data obtained was first tested for reliability using Cronbach's alpha and gave 83%, which is considered a good measure of reliability.



The survey consisted of three sections. The first section was used to assess students’ overall satisfaction with the subject, focusing on learning objectives, the quality of the feedback and assistance they got during the course, students’ overall experience with the subject and the student evaluation of their own efforts in the subject. Since the term meaningful learning experience could be interpreted in many ways, we have chosen to use the following statement as a measure of students’ learning experience:


“If I could choose again, I would definitely take this subject (knowing what I know now about the content, activities, structure, requirements and so on).”







We believe this statement summarizes what is a meaningful learning experience. It is an experience that is worth experiencing again. Students were asked to indicate to what degree they support each of the given statements on a scale from 1–6, where 1 means low support and 6 means high support. The results obtained from this section are shown in Table 5. Results strongly suggest that the student gives high scores to all the four statements, in particular to Statement 1 and Statement 3. This is also supported by the following quotations from the survey.
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Table 5. Overall evaluation of the course.
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Statements

	
1 (Low Support)

	
2

	
3

	
4

	
5

	
6 (High Support)

	
Mean






	
(1) Lectures, assignments and other activities were focused on achieving the learning objectives of the subject.

	
0% (0)

	
0% (0)

	
0% (0)

	
12.5% (8)

	
32.8% (21)

	
54.69% (35)

	
5.42




	
(2) Student assistants provided me with good feedback on my assignments that helped my learning in the subject.

	
1.59% (1)

	
0% (0)

	
1.59% (1)

	
17.46% (11)

	
39.68% (25)

	
39.68% (25)

	
5.13




	
(3) If I could choose again, I would definitely take this subject (knowing what I know now about the content, activities, structure, requirements and so on). (Learning Experience)

	
3.12% (2)

	
1.56% (1)

	
1.56% (1)

	
4.69% (3)

	
32.8% (21)

	
56.25% (36)

	
5.31




	
(4) I am very pleased with my own efforts to learn the subject

	
0% (0)

	
4.69% (3)

	
14.06% (9)

	
31.25% (20)

	
37.5% (24)

	
12.5% (8)

	
4.39










“I really enjoyed this course! The course itself is very interesting and something I will use in my job. But I must say that the course changed a rough Monday to a fun and exciting start of the week!”





In the second set of questions, the students were asked to evaluate the contribution of each of the teaching methods used in the course to their learning on a scale from 1–6, where 1 means low contribution and 6 means high contribution. Results obtained from the survey are shown in Table 6. Results indicate that students have singled out lectures, in-class gaming, video lectures on YouTube, exercises, lecture notes, and Kahoot as the leaning methods that had the highest contribution to their learning (the mean is above 4.5). While company presentations and guest lecture (all optional in the course) as the ones with the least contribution to students’ learning. Feedback from students suggests that the quality of these presentations may have not been adequate.
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Table 6. Impact of each instructional method on student learning.
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Method

	
1 (Low)

	
2

	
3

	
4

	
5

	
6 (High)

	
Mean






	
In-class gaming

	
0% (0)

	
1.56% (1)

	
4.69% (3)

	
15.62% (10)

	
42.19% (27)

	
35.94% (23)

	
5.06




	
Lectures

	
1.56% (1)

	
1.56% (1)

	
3.12% (2)

	
10.94% (7)

	
43.75% (28)

	
39.06% (25)

	
5.11




	
Exercises

	
1.56% (1)

	
1.56% (1)

	
3.12% (2)

	
23.44% (15)

	
42.19% (27)

	
28.12% (18)

	
4.88




	
Company presentations

	
9.38% (6)

	
25% (16)

	
34.38% (22)

	
17.19% (11)

	
7.81% (5)

	
6.25% (4)

	
3.08




	
Video lectures on YouTube

	
0% (0)

	
4.69% (3)

	
15.62% (10)

	
20.31% (13)

	
23.44% (15)

	
35.94% (23)

	
4.7




	
Kahoot

	
1.56% (1)

	
0% (0)

	
1.56% (1)

	
12.5% (8)

	
31.25% (20)

	
53.12% (34)

	
5.31




	
Quizzes posted on itslearning

	
9.84% (6)

	
6.56% (4)

	
22.95% (14)

	
29.51% (18)

	
18.03% (11)

	
13.11% (8)

	
3.79




	
Guest lectures

	
12.5% (8)

	
26.56% (17)

	
23.44% (15)

	
18.75% (12)

	
15.62% (10)

	
3.12% (2)

	
3.08




	
Text book

	
1.59% (1)

	
4.76% (3)

	
15.87% (10)

	
22.22% (14)

	
38.1% (24)

	
17.46% (11)

	
4.43




	
Lecture notes

	
4.84% (3)

	
4.84% (3)

	
6.45% (4)

	
22.58% (14)

	
40.32% (25)

	
20.97% (13)

	
4.52




	
Additional papers

	
6.45% (4)

	
12.9% (8)

	
25.81% (16)

	
35.48% (22)

	
11.29% (7)

	
8.06% (5)

	
3.56









Feedback from course participants indicates strongly that in-class gaming exercises worked as eye-openers to important concepts, common biases and heuristics in project work. The students’ positive impressions are further indicated by students’ own feedback in the survey. Their feedback indicates that the course had succeeded in delivering its main objective of using a blended learning approach, establishing a robust grounding for active student participation and involvement. This is supported by the following response:


“Great course, good way to teach to my mind. Students are invited to participate and are really involved in the lessons.”








6. Conclusions


The aim of the paper is to contribute to the current debate on project management education regarding a blended learning approach to teach project management. The target group of the course is full time university students taking their master degree in one area of engineering, science or technology and generally having no former experience in project management. The paper demonstrates in detail how blended learning practices can be applied in order to create a learning environment that facilitates involvement and engagement of learners and provides learners with a sound understanding of the complexity of project work as well as providing students with necessary knowledge and skills to plan and organize project assignments.



The course consisted of 11 different instructional methods. The use of diverse methods was very important in order to demonstrate different types of challenges, issues and competences in project management. Each learning method was aimed to address one or several project management concepts and knowledge areas or processes. Teaching strategy was based on the idea that active participation and involvement is very important to sustain motivation, to create interest in the subject and to give the participants a meaningful learning experience. Based on the quantitative and qualitative feedback from students, we believe the course has attained its main goal of creating a meaningful learning experience. Student evaluation results suggest the three learning methods that were particularly significant in relation to students’ learning experience were: lectures, in-class gaming exercises and using the game-based student response system Kahoot. These results suggest the following:

	
Gaming exercises are unique tools that can be used to challenge perceptions and pre-made assumptions about project work. One important condition for applying this method is giving feedback to the students. The actual learning and reflection takes place during the feedback and debriefing session. This session should therefore be planned carefully.



	
We recommend that the core pedagogics of these games should be based on demonstrating how the lack (or presence) of certain skills, knowledge, traits and attitudes can impact project performance. This is an important factor in creating a sense of involvement and to motivate them to learn.



	
We have experienced that the main challenge related to the use of gaming is the size of the group. In order for games to be effective, the instructor should try to give feedback and comment on the performance of each group. This is particularly difficult if the group is large. This problem could be addressed using the student response system Kahoot to collect students’ individual responses after the game, namely to make sure that everyone was heard.



	
The student response system Kahoot also provides an excellent tool that involves students during repetition and recapping sessions at the start of each lecture. We believe Kahoot is unique because it lowers the threshold for participation. Each student can join freely and answer (or choose not to answer) without fearing the embarrassment of giving the wrong answer or not answering at all.



	
The classroom should be seen as a hub where all the instructional methods meet and cross each other, live lectures should be seen as the means to capitalize on these diverse methods, a means for explaining concepts, providing feedback, summarizing lessons learned, a place for activating the students, setting requirements and of course encouraging and motivating students.



	
There is a need to support all these activities with additional support methods. These include assignments, written feedback to assignments, videos on YouTube, handouts, textbook and of course a learning management system. Based on the experiences gained, the author believes the most important success factor of using a blended learning approach is to emphasize the role of learners as contributors to the learning process. We end the conclusion with a quotation from one of the students who took the survey:


“All in all I liked the subject and the learning outcomes a lot. The in-class gaming exercises were really helpful, as well as the hand-in exercises, to repeat the lecture’s topics. Starting with Kahoot was always fun. I learned a lot and it was always a motivation for me to make sure to be in time for the class. Also the videos on YouTube were helpful to repeat the lectures at home. Thank you for a great semester.”
















Acknowledgments


The author wishes to express his gratitude and appreciation to the reviewers for their valuable comments and suggestions for improving the paper.




Conflicts of Interest


The author declares no conflict of interest.




References


	



Shenhar, A.J.; Dvir, D. Reinventing Project Management: The Diamond Approach to Successful Growth and Innovation, 1st ed.; Harvard Business Review Press: Boston, MA, USA, 2007; p. 288. [Google Scholar]

	



Whittington, R.; Pettigrew, A.; Simon, P.; Fenton, E.; Conyon, M. Change and complementarities in the new competitive landscape: A european panel study, 1992–1996. Organ. Sci. 1999, 10, 583–600. [Google Scholar] [CrossRef]

	



Berggren, C.; Söderlund, J. Rethinking project management education: Social twists and knowledge co-production. Int. J. Proj. Manag. 2008, 26, 286–296. [Google Scholar] [CrossRef]

	



Ramazani, J.; Jergeas, G. Project managers and the journey from good to great: The benefits of investment in project management training and education. Int. J. Proj. Manag. 2015, 33, 41–52. [Google Scholar] [CrossRef]

	



Roger, A. Excellence in teaching and learning project management. Int. J. Proj. Manag. 2008, 26, 221–222. [Google Scholar] [CrossRef]

	



Mengel, T. Outcome-based project management education for emerging leaders—a case study of teaching and learning project management. Int. J. Proj. Manag. 2008, 26, 275–285. [Google Scholar] [CrossRef]

	



Thomas, J.; Mengel, T. Preparing project managers to deal with complexity—advanced project management education. Int. J. Proj. Manag. 2008, 26, 304–315. [Google Scholar] [CrossRef]

	



Ashleigh, M.; Ojiako, U.; Chipulu, M.; Wang, J.K. Critical learning themes in project management education: Implications for blended learning. Int. J. Proj. Manag. 2012, 30, 153–161. [Google Scholar] [CrossRef]

	



Crawford, L.; Morris, P.; Thomas, J.; Winter, M. Practitioner development: From trained technicians to reflective practitioners. Int. J. Proj. Manag. 2006, 24, 722–733. [Google Scholar] [CrossRef]

	



Pich, M.T.; Loch, C.H.; De Meyer, A. On uncertainty, ambiguity, and complexity in project management. Manage. Sci. 2002, 48, 1008–1023. [Google Scholar] [CrossRef]

	



Whitty, S.J.; Maylor, H. And then came complex project management (revised). Int. J. Proj. Manag. 2009, 27, 304–310. [Google Scholar] [CrossRef][Green Version]

	



Atkinson, R.; Crawford, L.; Ward, S. Fundamental uncertainties in projects and the scope of project management. Int. J. Proj. Manag. 2006, 24, 687–698. [Google Scholar] [CrossRef]

	



Duimering, F.R.; Ran, B.; Derbentseva, N.; Poile, C. The effects of ambiguity on project task structure in new product development. Knowl. Process Manag. 2006, 13, 239–251. [Google Scholar] [CrossRef]

	



Cicmil, S.; Williams, T.; Thomas, J.; Hodgson, D. Rethinking project management: Researching the actuality of projects. Int. J. Proj. Manag. 2006, 24, 675–686. [Google Scholar] [CrossRef]

	



Crawford, L.; Pollack, J.; England, D. Uncovering the trends in project management: Journal emphases over the last 10 years. Int. J. Proj. Manag. 2006, 24, 175–184. [Google Scholar] [CrossRef]

	



Winter, M.; Smith, C.; Cooke-Davies, T.; Cicmil, S. The importance of process’ in rethinking project management: The story of a uk government-funded research network. Int. J. Proj. Manag. 2006, 24, 650–662. [Google Scholar] [CrossRef]

	



Geist, D.B.; Myers, M.E. Pedagogy and project management: Should you practice what you preach. Comput. Small Coll 2007, 23, 202–208. [Google Scholar]

	



Hussein, B.; Rolstadås, A. Hybrid learning in project management: Potentials and challenges. In Frontiers of project management research and application: Proceedings of the PMI Research Conference, Seattle, WA, USA, 14–17 July 2002; Project Management Institute: Pennsylvania, PA, USA, 2002; pp. 451–455. [Google Scholar]

	



Ojiako, U.; Ashleigh, M.; Chipulu, M.; Maguire, S. Learning and teaching challenges in project management. Int. J. Proj. Manag. 2011, 29, 268–278. [Google Scholar] [CrossRef]

	



Wang, A.I. The wear out effect of a game-based student response system. Comput. Educ. 2015, 82, 217–227. [Google Scholar] [CrossRef]

	



Garrison, D.R.; Kanuka, H. Blended learning: Uncovering its transformative potential in higher education. Internet High. Educ. 2004, 7, 95–105. [Google Scholar] [CrossRef]

	



Picciano, A. Blending with purpose: The multimodal model. J. Res. Cent. Educ. Technol. 2009, 5, 4–14. [Google Scholar]

	



Elgood, C. Handbook of management games and simulations; Gower: Aldershot, UK, 1997; p. 409. [Google Scholar]

	



Suits, B. What is a game? Philos. Sci. 1967, 34, 148–156. [Google Scholar] [CrossRef]

	



Kolb, D.A. Experiential learning: Experience as the source of learning and development; Prentice-Hall: Englewood Cliffs, NJ, USA, 1984; p. 256. [Google Scholar]

	



Hussein, B.A. Simulation games for project management training and research- litrature review. In Proceedings of the 11th special intrest group on workshop on experimental interactive learning in industrial management, Bremen, Germany, 21–23 May 2007; Thoben, K.-D., Hauge, J.B., Smeds, R., Riis, J., Eds.; Veralg Mainz: Bremen Germany, 2007; pp. 39–48. [Google Scholar]

	



Rowe, A.J.; Gruendeman, P.; McConaughy, D. Evaluation of Goddard Research and Engineering Management Exercise Simulation; National Aeronautics and Space Administration (NASA): Washimgton, DC, USA, 1969; p. 93.

	



Estes, C.B.; Herring, B.E. PAMSIM: A project management simulator. In Proceedings of the 7th conference on winter simulation, Washington, DC, USA, 14–16 January 1974; Association for Computing Machinery: New York, NY, USA, 1974; pp. 607–614. [Google Scholar]

	



Deitzler, R.P. Computer-aided management tool to aid resource allocation by the job shop manager. In Engineering management in the computer age, Proceedings of the 26th annual joint engineering management conference, Denver, CO, USA, 16–17 October 1978; IEEE: New York, NY, USA, 1978; pp. 11–14. [Google Scholar]

	



Harris, C.A.R.; Flower, D.J. Use of computers in training. Int. J. Proj. Manag. 1984, 2, 51–55. [Google Scholar] [CrossRef]

	



Cano, J.L.; Saenz, M.J. Project management simulation laboratory: Experimental learning and knowledge acquisition. Prod. Plan. Control 2003, 14, 166–173. [Google Scholar] [CrossRef]

	



Martin, A. A simulation engine for custom project management education. Int. J. Proj. Manag. 2000, 18, 201–213. [Google Scholar] [CrossRef]

	



Klassen, K.J.; Willoughby, K.A. Musikfest: An in-class Project Management Game; Decision Sciences Institute: Washington, DC, USA, 2003; pp. 811–816. [Google Scholar]

	



Hood, D.J.; Hood, C.S. Teaching software project management using simulations. In Proceedings of the 11th Annual SIGCSE Conference on Innovation and Technology in Computer Science Education, ITiCSE 2006, Bologna, Italy, 26–28 June, 2006; Association for Computing Machinery: New York, NY, USA, 2006; pp. 289–293. [Google Scholar]

	



Bohn, A.; Lynch-Caris, T. Increasing project management skills using role-playing simulations. IEE Annu. Conf. Proc. 2011, pp. 1–7. Available online: http://search.proquest.com/docview/1190346899?accountid=12870 (accessed on 13 April 2015).

	



Pfahl, D.; Laitenberger, O.; Ruhe, G.; Dorsch, J.; Krivobokova, T. Evaluating the learning effectiveness of using simulations in software project management education: Results from a twice replicated experiment. Info. Softw. Technol. 2004, 46, 127–147. [Google Scholar] [CrossRef]

	



Pfahl, D.; Laitenberger, O.; Dorsch, J.; Ruhe, G. An externally replicated experiment for evaluating the learning effectiveness of using simulations in software project management education. Empir. Softw. Eng. 2003, 8, 367–395. [Google Scholar] [CrossRef]

	



Randel, J.M.; Morris, B.A.; Wetzel, C.D.; Whitehill, B.V. The effectiveness of games for educational purposes: A review of recent research. Simulation & Gaming 1992, 23, 261–276. [Google Scholar] [CrossRef]

	



Burke, B. Gamify: How Gamification Motivates People to do Extraordinary Things; Bibliomotion: Brookline, MA, USA, 2014; p. 181. [Google Scholar]

	



De Freitas, S.; Griffiths, M. Online gaming as an educational tool in learning and training: Colloquium. Br. J. Educ. Technol. 2007, 38, 535–537. [Google Scholar] [CrossRef]

	



Condon, E.; Hartman, F. Playing games; Association for the Advancement of Cost Engineering: Morgantown, WV, USA, 2004; pp. 141–146. [Google Scholar]

	



Ofer, Z.; Amnon, G. Project execution game (peg): Training towards managing unexpected events. J. Eur. Ind. TraiN. 2007, 31, 495–512. [Google Scholar] [CrossRef]

	



Mario, V.; Ann, V.; Paul, G. The project scheduling game (psg): Simulating time/cost trade-offs in projects. Proj. Manag. J. 2005, 36, 51–59. [Google Scholar]

	



Fan, H.; Froese, T. A web-based project management game for computer-assisted instruction. In Proceedings of the 33rd Annual Conference of the Canadian Society for Civil Engineering, Toronto, ON, Canada, 2–4 June 2005; Canadian Society for Civil Engineering: Montréal, Canada, 2005; pp. 312–321. [Google Scholar]

	



Veshosky, D.; Egbers, J.H. Civil engineering project management game. Teaching with simulation. J. Prof. Issues Eng. Educ. Pract. 1991, 117, 203–213. [Google Scholar] [CrossRef]

	



Herbsman, Z. Project management training using microcomputers. J. Manag. Eng. 1986, 2, 165–176. [Google Scholar] [CrossRef]

	



Baird, A.N.; Flavell, R. A project management game. Comput. Educ. 1981, 5, 1–18. [Google Scholar] [CrossRef]

	



Raybourn, E.M.; Waern, A. Social learning through gaming. In CHI '04 Extended Abstracts on Human factors in Computing Systems; ACM: Vienna, Austria, 2004; pp. 1733–1734. [Google Scholar]

	



Peters, V.A.M.; Vissers, G.A.N. A simple classification model for debriefing simulation games. Simul. Gaming 2004, 35, 70–84. [Google Scholar] [CrossRef]

	



Hussein, B.A. Quasi-experimental method to identify the impact of ambiguity and urgency on project participants in the early project phase. In Proceedings of the 6th International Conference on Intelligent Data Acquisition and Advanced Computing Systems: Technology and Applications, Prauge Chech, 15–17 Septemper 2011; IEEE: New York, NY, USA, 2011; pp. 892–897. [Google Scholar]

	



Hofstede, G.J.; Meijer, S. Gaming simulation as a research method: Reflecting on two studies in supply chain and networks. In Proceedings of the 40th Annual Conference of Isaga: Learn to Game, Game to Learn, National University of Singapore, Singapore City, Singapore; 2009; p. 17. [Google Scholar]

	



Cleland, D.I.; Bursic, K.M.; Puerzer, R.; Vlasak, Y.A. Project management casebook; Project Management Institute: Upper Darby, PA, USA, 1998; p. 626. [Google Scholar]

	



Brecht, H.; Ogilby, S. Enabling a comprehensive teaching strategy: Video lectures. J. Inf. Technol. Educ. Innov. Pract. 2008, 7, 71–86. [Google Scholar]

	



Kahoot. A game-Based Classroom Response System. Available online: https://getkahoot.com (accessed on 17 February 2015),.

	



Newcombe, R. From client to project stakeholders: A stakeholder mapping approach. Constr. Manag. Econ. 2003, 21, 841–848. [Google Scholar] [CrossRef]

	



Blili, S.; Raymond, L.; Rivard, S. Impact of task uncertainty, end-user involvement, and competence on the success of end-user computing. Info. Manag. 1998, 33, 137–153. [Google Scholar] [CrossRef]

	



Wang, X.; Huang, J. The relationships between key stakeholders' project performance and project success: Perceptions of chinese construction supervising engineers. Int. J. Proj. Manag. 2006, 24, 253–260. [Google Scholar] [CrossRef]

	



Shenhar, A.J.; Milosevic, D.; Dvir, D.; Thamhain, H. Linking Project Management to Business Strategy; Project Management Institute: New Town Square, PA, USA, 2007; p. 246. [Google Scholar]

	



Shore, B. Systematic biases and culture in project failures. Proj. Manag. J. 2008, 39, 5–16. [Google Scholar] [CrossRef]

	



Ronan, D. Decision Making Heuristics and Biases in Software Project Management: An Experimental Investigation; Naval Postgraduate School: Monterey, CA, USA, 1990. [Google Scholar]

	



Tversky, A.; Kahneman, D. Judgment under uncertainty: Heuristics and biases. Science 1974, 185, 1124–1131. [Google Scholar] [CrossRef] [PubMed]

	



Russell, P.L.; McCray, G.E.; Roberts, T.L. The impact of project management heuristics to is projects. In Proceedings of the 36th Hawaii International Conference on System Sciences, Honolulu, HI, USA, 6–9 January 2003; IEEE: New York, NY, USA, 2003. [Google Scholar]

	



Müller, R.; Jugdev, K. Critical success factors in projects. Int. J. Manag. Proj. Bus. 2012, 5, 757–775. [Google Scholar] [CrossRef]

	



Ika, L.A. Project success as a topic in project management journals. Proj. Manag. J. 2009, 40, 6–19. [Google Scholar] [CrossRef]

	



Jugdev, K.; Müller, R. A retrospective look at our evolving understanding of project success. Proj. Manag. J. 2005, 36, 19–31. [Google Scholar]

	



Cooke-Davies, T. The real success factors on projects. Int. J. Proj. Manag. 2002, 20, 185–190. [Google Scholar] [CrossRef]

	



Davis, K. Different stakeholder groups and their perceptions of project success. Int. J. Proj. Manag. 2014, 32, 189–201. [Google Scholar] [CrossRef]

	



McLeod, L.; Doolin, B.; MacDonell, S.G. A perspective-based understanding of project success. Proj. Manag. J. 2012, 43, 68–86. [Google Scholar] [CrossRef][Green Version]

	



Shenhar, A.J.; Dvir, D.; Levy, O.; Maltz, A.C. Project success: A multidimensional strategic concept. Long Range Planning 2001, 34, 699–725. [Google Scholar] [CrossRef]

	



Hussein, B.A.; Klakegg, O.J. Measuring the impact of risk factors associated with project success criteria in early phase. Procedica Soc. Behav. Sci. 2014, 119, 711–718. [Google Scholar] [CrossRef]

	



Benta, D.; Podean, M.I.; Mircean, C. On best practices for risk management in complex projects. Inform. Eco. 2011, 15, 142–152. [Google Scholar]

	



Maytorena, E.; Winch, G.M.; Freeman, J.; Kiely, T. The influence of experience and information search styles on project risk identification performance. IEEE Trans. Eng. Manag. 2007, 54, 315–326. [Google Scholar] [CrossRef]

	



Institute, P.M. A Guide to the Project Management Body of Knowledge (Pmbok Guide); Project Management Institute: Newtown Square, PA, USA, 2004; p. 388. [Google Scholar]

	



Olsson, R. In search of opportunity management: Is the risk management process enough? Int. J. Proj. Manag. 2007, 25, 745–752. [Google Scholar] [CrossRef]

	



Zwikael, O.; Ahn, M. The effectiveness of risk management: An analysis of project risk planning across industries and countries. Risk Anal. 2011, 31, 25–37. [Google Scholar] [CrossRef] [PubMed]

	



Schmidt, R.; Lyytinen, K.; Keil, M.; Cule, P. Identifying software project risks: An international delphi study. J. Manag. Info. Syst. 2001, 17, 5–36. [Google Scholar]

	



Hussein, B.A. Requirements for optimal learning environment for an on-line project risk management game. J. Proj. Program Portf. Manag. 2011, 2, 20–34. [Google Scholar]

	



Hussein, B.A. Primagate (Project Risk Management Game Template) Version 1.0. Available online: http://www.primagate.no (accessed on 25 February 2015).





© 2015 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution license ( http://creativecommons.org/licenses/by/4.0/).







nav.xhtml


  education-05-00104


  
    		
      education-05-00104
    


  




  





media/file1.png
Customer | money

Targets for: HomeBuilding | Costs : Played Yione
Gome duaton: 45 minutes | L time:

Projct duration: w0

foct budget: 1200000k | overtime rate/hour:1000 ke






media/file2.png
Brick Work and Chimney

o1
- |ox A .
T | Electrical and piping works
|
; 60 Hours remaining | Q10
| {ox A
| |
I : 140 Hours remaining |
|
Main frame l Installing of windows and | Insulation
©uw | inmes: 9w | Q10
fox A [ xf A - - foxf A
| :
280 Hours remaining | B0 Hours remaining I | 100 Hours remaining
I
' | Roofing |
| ] @1 .
| = amriesrord N A
| Paneling
: ﬁ " l 230 Hours remalning
e h 0X ‘ —
120 Hours rermaining
Det skapende waiversitet
Targets for: HomeBuilding | Costs : Resource pool: Played C”“""'"'-‘;, :‘ccarie&r 0 Kr 7
Game duration: 45 minutes | =Ye* e time: : Next d
R ™ | Normal ratefhour: 400 kr 8X ' 2X ' 00:17 - r! I
Project budget: 1200000 kr completed:

Overtime rate/hour:1000 kr






