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Abstract 

The use of simulations as a teaching/training method is well known and researched 

even though it is relatively new to project management education. The advantages 

of simulation-based training have been reported, both when teaching project 

management and in other disciplines. The aim of this research was to evaluate the 

effects of simulation-based training in project management education. Both from 

the viewpoint of students and professors. Sixteen people participated in a 

simulation workshop. All of the participants answered a pre- and post-simulation 

exercise questionnaire. Six professors answered a questionnaire regarding 

simulations as a teaching/training method in project management. Until now, the 

main focus of simulation-based training research has been on the students. The 

results regarding improved perceived knowledge of participant were not 

statistically significant but professors reported that simulation-based training 

improves participants knowledge. Exposure to simulation-based training, through 

a workshop, does however increase trainees’ level of agreement with the 

advantages of simulation-based training. Professors said that students with more 

project management experience gain more from simulation-based training than 

those with less experience. Lastly, both students and professors reported a lot of 

the same advantages and disadvantages with simulation-based training. It is the 

conclusion of this work that the findings show that simulations are a valuable 

training method for project managers.  
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Introduction 

The purpose of this research is to investigate the effects of simulation-based training, from the 

viewpoints of students and professors. Simulation is defined as an imitation of a situation or a 

process. In other words, it is an activity performed in a clinical environment that mimics reality. 

It is designed to demonstrate procedures, critical thinking, and decision-making, with the use 

of techniques such as role playing and certain devices, for example interactive videos and 

mannequins (Jeffries, 2005). The whole point of simulations is to show cause and effect 

without it costing a lot of money or causing a delay in a project (Barnes, e.d.).  

The importance of practicing activities to improve performance and reduce the risk of 

failure in real life situations has long been understood among athletes, actors, doctors, soldiers 

and pilots, to name a few (Giffin, 2009) but it is not widely used in project management 

training. The research that have been done show undeniable gain from this training method. 

Simulation based training has for example been shown to enhance trainees’ declarative 

knowledge, along with their ability to apply that knowledge. Students also report that they see 

value in the learning experience and believe that it will help them do their job better (Hefley 

and Thouin, 2016; McCreery, 2003; Zwikael, Shtub, and Chih, 2015).  

Using qualitative and quantitative research methods the following hypothesis were 

answered. Hypothesis 1: The perceived knowledge of participants on project management will 

improve after having completed a workshop using simulation-based training. Hypothesis 2: 

Exposure to simulation-based training increases trainees’ level of agreement with the 

advantages of simulation-based training in project management education, over traditional 

training methods. Participants viewpoints of the biggest advantages and disadvantages of 

simulation-based training will be addressed as well as their aspirations for simulation-based 

training and what they have learned. H3: Professors will evaluate that their students’ 

knowledge has improved after completing a workshop using simulation-based training. H4: 

Professors will evaluate that students with less project management experience gain more from 

simulation-based training than students with more experience. This study also addresses the 

following regarding instructors view on simulation-based training in project management. 

What is the general view of the students towards simulations, as compared with standard case 

study discussions, and what are the benefits and challenges of simulations-based training, both 

from the viewpoint of students and professors.    
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Literature review 
Active learning 

Focusing on teaching a theory instead of how to apply that specific theory in practice is one of 

the most frequent criticisms of education, including management education (Lane, 1995). Even 

though we are in an era of information overload, management educators still often use 

traditional teaching methods such as lectures, books, articles, papers, case study discussions 

and PowerPoint presentations. The rates of change are accelerating and therefore managers and 

organisations need to learn much faster than in previous eras. The need to use more effective 

learning methods is urgent, that is methods that go beyond transmitting information solely with 

words (Prendo, e.d. d).  

Bonwell and Eison (1991) define active learning as any teaching method that requires 

students to be engaged in the learning process. The method requires students think about what 

they are doing and to use learning activities that are meaningful. Promoting students’ 

engagement in the learning process and introducing activity into the classroom are the core 

elements. Active learning can be seen as the contrast to the traditional lecture where the 

students passively receive information from the instructor. Results show that utilising activity 

in lectures can improve recall of information significantly while the benefits of student 

engagement is supported with extensive evidence (Prince, 2004). Constructive qualities in 

regard to knowledge processing are emphasised in active learning. Novelty of decision making, 

problem-solving orientation, and a critical approach are required in the processing of 

knowledge in active learning (Niemi, 2002). 

 

Simulation  

Simulations promote active learning, particularly when debates arise from the novelty of 

decision-making, interconnectedness, and intricacy in the simulation. They also develop 

critical and strategic thinking skills. Simulations provide a strong tool for dealing with the skills 

of strategic planning and thinking (Davidovitch, Parush and Shtub, 2006; Wolfe, 1993). 

Simulations are a student-centred teaching method, opposite to traditional teaching methods 

which are teacher-centred. During the student’s learning process the teacher is a facilitator, and 

in general students are responsible for their own learning during simulations (Jeffries, 2005). 

When it comes to declarative knowledge, lecture- and paper-based materials are effective and 

necessary. However, simulation-based training allows students to apply that knowledge and 
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practice more complex skills which prepares them for work after graduation (Salas, Wildman, 

and Piccolo, 2009). 

Simulations can either be very detailed and simulate reality closely, or they can be a 

multitude of components grouped together that when combined can mimic a part of reality. 

Using simulations as a teaching strategy helps the students make a connection between and 

among concepts and it also engages them in the learning process (Jeffries, 2005). They apply 

the need to practice and rehearse, the most basic principle of learning, and are used to train and 

teach, for example, in corporations and schools (Prendo, e.d. e; Summers, 2004). Pilots, stage 

actors, the medical profession and athletes are among those who have long understood the 

importance of simulating their activities, for example with flight simulators, empty theatres 

and cadavers. These professions use simulations to improve performance and reduce the risk 

of failure in the real world (Giffin, 2009).  

Simulations apply the most basic principles of performance improvement, that is, the 

need to test, practice and perform so called dry-runs. Even though simulations can be used to 

train skills such as those used in marketing, project management, and leadership training for 

managers, typically, the only practice ground for project managers has been their real projects, 

organisations and customers (Giffin, 2009; Summers, 2004). The learning experience can 

therefore often be very expensive, especially during complex and uncertain projects. 

Simulations on the other hand, provide an opportunity to learn from mistakes while reducing 

cost (Giffin, 2009). 

There is an abundance of project management training courses and literature due to the 

fact that organizations are now more closely linked with their project management capability. 

Many of these courses are concluded with knowledge tests that lead to a qualification. The 

actions of project managers are what counts, rather than what they know which makes it a 

highly practical discipline. In business research and academia there is a much larger emphasis 

on gathering knowledge rather than how you transfer expertise and make sure that practitioners 

know how to apply the knowledge they have gained, that is change behaviour (Giffin, 2009). 

Project management does not only require certain scientific techniques such as network 

planning and scheduling. Project teams also require more artful skills such as overcoming 

human challenges. For some of those, for example, stakeholder interests, objectives, trade-offs 

and risk strategies it is plausible that there is no right answer to the decision or judgment that 

have to be made. Due to the fact that project environments are constantly changing and 

complex there is need for even more reliance on non-procedural skills (Giffin, 2009).  
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Simulation-based training 

Leadership skills, effective communication, and strategic decision making are some of the 

behavioural skills required to be a successful business manager. These skills are only acquired 

through practice and cannot be developed through knowledge-based training methods (Salas 

et al, 2009). The global project management community is in need of effective project practice 

grounds to overcome fundamental and persistent learning challenges. Focus needs to be put on 

the non-technical aspect of project management. As a result, project teams will have a chance 

to practice and perform dry-runs and with that avoid having to say: “If only we could do that 

again…” (Giffin, 2009).  

Salas et al (2009) conceptualized simulation-based training as any synthetic practice 

environment that was created with the goal to improve a trainee’s performance. Attitude, skills, 

knowledge, rules, and concepts are examples of competencies that the practice environments 

are created to impart. Since mimicking real-life situations is the main goal of simulation, and 

therefore simulation-based training, it allows the context of learning to be directly relevant to 

management students. Listening to a lecture is helpful when it comes to imparting general 

knowledge but the student does also need to practice the skills. That is where simulation-based 

training offers an advantage, it allows the trainee/student to witness the outcome first-hand 

after applying his/her knowledge and skills to a problem (Salas et al, 2009). Additionally, 

Wolfe (1997) concluded that the case study approach produced less learning than simulations 

for management education. 

The results of Zwikael et al (2015) research confirm the advantages of simulation-based 

training for project management education, the effectiveness in learning enhancement, and that 

one size does not fit all. Furthermore, the results suggest that it is only if the performance in 

the simulation is successful that the simulation-based training enhances trainees’ declarative 

knowledge, if there is an appropriate gap between the participants current knowledge and the 

obstacles presented by the simulator, the trainees learning process is only energized if the 

simulation is successful, high prior knowledge level is necessary, and finally the importance of 

a positive prior attitude towards simulation-based training. These results indicate that 

simulation-based training is more effective under certain circumstances in project management 

education. They also identify individual differences that could improve its value, if taken into 

account. The results also support the hypothesis that simulation-based training has advantages 

over traditional training methods.   
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A research has shown that the knowledge levels of participants in a simulation exercise 

improves along with their ability to apply that knowledge. Participants with less experience 

made more substantial gains in knowledge levels than those who were more experienced, even 

though all participants appeared to gain educational benefits from the training exercise. All 

participants did however improve similarly in their abilities to apply the knowledge (McCreery, 

2003). The results of Jeong and Bozkurt (2014) research are along the same lines as 

McCreery’s. There was a significant improvement in participants’ conceptual knowledge about 

project management and those who had less experience achieved more knowledge 

improvement than those who had more experience.   

The results of Hefley’s and Thouin (2016) study provided insight into measuring the 

utility of simulation-based training, with focus on simulation-based Agile project management 

training exercises. The students reported that they saw a strong value in the learning experience. 

The results indicate that the students believed that the exercise would facilitate them in doing 

a better job at work, prepare them for future experiences, and provided them with knowledge 

and skills that will be practical in the future. The students also found that the training exercise 

was engaging, actively drew them in, and allowed them to learn without becoming emotionally 

engaged, which can happen in a real-life setting.  

Although in general the literature agrees on the effectiveness of simulation-based 

training (Zwikael et al, 2015), Shenhar (2001) has shown that one size does not fit all when it 

comes to learning, that includes simulation-based training. It is clear that no simulation-based 

training tool will be effective for all trainees. With that being said simulation-based training 

tools are used more and more both in academic and industry training (Bell, Kanar and 

Kozlowski, 2008).  

There is a lack of research that focus on instructors/teachers experience and perspective 

with simulation-based training in project management. That might be explained by that fact 

that project management is a young academic discipline and that simulations are not widely 

used as a teaching/training method within the discipline.     

 

Simulations for project managers 

This paper focuses on computer based simulations. There are a few companies that offer 

simulations regarding project management, for example: Prendo, SimulTrain, ExperiencePoint 

and Palatine. Prendo offers six types of advanced management simulations. A wide range of 

management topics are covered in the simulations that they offer, for example crisis 
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management and stakeholder engagement (Prendo, e.d. a). SimulTrain is set up as a game-

based online project management simulator. The simulation improves teamwork and 

leadership skills while allowing participants to acquire core competencies in an environment 

that is fast-paced and realistic. They offer simulations in 22 languages and up to ten simulation 

options, depending on the language (SimulTrain, e.d.). ExperiencePoint develops innovation 

and change management workshops. The aim of the simulations, is to transform how people 

learn, manage change and how they solve complicated problems. Their mission is to use 

experience as a fast, safe and sharply focused teacher (ExperiencePoint, e.d.). Palatine offers 

customized business simulations. Their aim is to help clients with change management, 

increase profit through learning and by improving the business capacity of employee’s 

(Palatine group, e.d.). 
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Research methodology and setting 
Participants 

The research was divided into two parts. A workshop was held where participants answered 

questionnaires regarding it, and teachers who use simulation-based training were asked to 

answer a questionnaire on the teaching method. 

A total of 16 individuals participated in the workshop, five men and 11 women.  Figure 

1 shows the age distribution of participants.  

 

 

Figure 1. The age distribution of participants in the workshop. 

 

Out of 16 participants, 14 attended Guy Giffin’s lecture before the workshop. The 

workshop was divided into two: Spatium and Pactio. Nine people attended the Spatium 

workshop and seven attended the one on Pactio. Seven of the participants are studying Master 

of Project Management (MPM) at the University of Reykjavík and the other nine have 

graduated from the same program. Ten of the participants have experience as project managers 

but six of them have no experience. Figure 2 shows the diverse experience of participants. 

 

 

Figure 2. Participants project management experience. 
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Only one of the participants had prior experience with simulation-based training. That 

participant is a registered nurse that teaches medical and nursing students, with simulations, at 

The National University Hospital of Iceland.  

Participants had a diverse background before their project management studies, as can 

be seen in table 1.  

 

Table 1. Participants prior education. 

Education Total 

Registered nurse 2 

BSc in business administration 4 

Microsoft MCSA system 

management 
1 

Occupational therapist  1 

Construction engineering 1 

Systems analyst 1 

Anthropologist 1 

Computer science 1 

Pharmacologist 1 

Teacher 1 

Literature 1 

Architect 1 

MA in information studies 1 

 

A questionnaire aimed at professors was sent to 11 professors who use simulation-based 

training as a teaching/training method, six of them answered the questionnaire. Most of the 

professors that got sent the questionnaire teach in the UK, but participants also came from other 

European countries, Australia and USA.   

 

Stimuli/measurements  

The research was divided into two parts. The first part was aimed at participants in a simulation 

workshop. The questionnaire that the participants answered was split into two parts, one of 

which participants filled out before the workshop and the other one after the workshop. The 

questionnaire the participants filled out before the workshop is shown in appendix A and 
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appendix B shows the second questionnaire participants completed after the workshop. The 

questionnaire was printed out and participants filled it in with a pen. Since all of the participants 

were Icelandic the questionnaire was distributed in Icelandic. 

 The first questionnaire opened with an introduction and eight background questions 

followed by ten closed questions. The same ten closed questions were repeated on the second 

questionnaire. Questions 1, 2 and 3 were inspired by Zwikael et al (2015) research. Questions 

4 and 5 were inspired by Yeong and Bozkurt’s (2014) research. Questions 6, 7, 8 and 9 were 

inspired by Hefley and Thouin’s (2016) research. The participants answered the questions on 

a five point Likert-scale (1 = strongly disagree, 5 = strongly agree). Participants were also 

asked to answer three open questions, one before the workshop and two after the workshop. 

The second half of the research was aimed at professors that use simulations as a 

teaching/training method. The questionnaire consisted of four background questions, six closed 

questions and seven open questions (see appendix C). All of the closed questions the professors 

answered were previously used for participants in the workshop.  

 

Implementation 

Participants were offered to attend an introduction on simulation by Guy Giffin held at the 

University of Reykjavík on the morning of the 8th of February. Participants were divided into 

two groups, Pactio and Spatium, based on their wishes. Those attending the workshop in Pactio 

showed up an hour before the other group, since their simulation workshop was estimated to 

take longer. All of the participants answered the same questionnaire both before and after 

participating in a workshop.  

Both of the workshops begun with an introduction from Guy Giffin, then the 

participants worked on the simulations in groups of three to four. The day finished off with a 

debriefing and overview of the day’s work. Since the Pactio workshop took less time, 

participants in that workshop were able to attend both the Pactio and Spatium debriefing.   

 A questionnaire was sent to 11 professors, who had agreed to participate in the research. 

Google form was used to send out the questionnaire. 

 

Prendo simulations 

Out of Prendo’s six types of simulations, two were implemented in this research. Firstly, Pactio 

is a simulation based around stakeholders. The goal is to give participating teams experience 

of working in a scenario with multiple stakeholders. The participants are challenged to obtain 

approval from stakeholders that have different, and often conflicting interests, as well as 
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different motives. On top of that, Pactio addresses the challenges connected to ethical 

leadership, corporate responsibility, and cross-cultural leadership (Prendo, e.d. b). 

Secondly, Spatium is a simulation that gives participants, in teams of four or five, an 

opportunity to manage a complex project. The simulation starts at the initiation of the project 

and follows all the way through to the operation. This allows team members to see the effects 

of their decisions on all the key disciplines in project management and how they combine to 

determine the final outcome. The simulation requires participants to make decisions that shine 

a light and keep focus on the object, contract and procurement strategy, scope definition and 

changes, risk and stakeholder management, scheduling, and resourcing. Most importantly, the 

Spatium simulation’s aim is to bring the significance of integrating these disciplines to life 

(Prendo, e.d. c). Figure 3 shows how the software looks to participants. 

  

Figure 3. Spatium, examples. 

 

Participants are reminded that there are not many right or wrong answers and that they 

should bring their own experience to the workshop. The workshop is primarily based around 

tacit knowledge, hidden knowledge, that can’t be put into words in a simple manner. 

Participants use one computer and therefore this is also a practice in communication (G. Giffin, 

director at Prendo Simulations Ltd, verbal citation, lecture, 8. February 2018).  
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Data processing  

Excel was used for data processing. The Alpha value α = 0,05 was used as a significance level 

for the data processing. Because the data had a normal distribution a t-test was performed to 

compare students’ opinion before and after the workshop and to examine if there was a 

significant difference in the averages. 
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Research results and industrial impact 
The results of open questions, participants in a workshop 

Participants were asked what their aspirations were for the workshop. The answers can be 

divided into three categories. Some wanted to get to know simulations to use the tool at their 

jobs, for example one participant who is an instructor for medical and nurse students at The 

National University Hospital. Some simply wanted to try a new learning method. The most 

common answer was that participants wanted to learn something and gain experience in hopes 

of being able to use the experience at their job. Other points were mentioned. Participants 

wanted to learn how to avoid mistakes, to be able to make mistakes in a safe environment and 

learn from them, to try something new, how to manage communication with stakeholders, to 

think outside the box, learn how simulations can be used in project management, to get insight 

into real projects, to see where prior knowledge and education is useful, and to experience what 

can come up during real projects. 

When participants were asked what they learned from the workshop their answers were 

quite varied. Some mentioned what they learned about stakeholders. Examples of these 

answers are: The fact that stakeholders are complex, they realised how far stakeholders will go 

in pushing their agenda, the simulation proved how diverse people are, stakeholders are not all 

equally important, and one needs to think about what kind of communication style is 

appropriate for each stakeholder. Others said that the simulation provided a safe environment, 

was enjoyable, that they learned from their own mistakes, showed them the importance of 

asking questions, the importance of having good overview of a project, provided them with a 

new view on teaching and training methods, was realistic, the importance of thinking about 

each step and everything that could possibly matter, was outside the box, and reminded them 

that one needs to be alert.  

In regard to advantages, participants found the simulations to reflect on reality, to be 

enjoyable, interesting, challenging, provide understanding, to be hands on, provide a practice 

in making decisions under pressure, provide a good understanding in a short amount of time, 

made it easy to learn, gave the education more depth, made you realize the problems that can 

arise, and reminded you of everything you need to keep an eye on. Participants in the workshop 

on stakeholders mentioned how the importance of communication was underestimated, in what 

way you need to pay attention to the stakeholders, and what you need to keep in mind when it 

comes to stakeholders. One participant also mentioned that the simulation used was 

understandable and interesting. 
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According to participants the main disadvantage of the workshop was the limited time. 

Both in regard to making decisions during the workshop, and the debriefing at the end of the 

day. The second most common answer was that the instructions at the beginning of the 

workshop were not clear enough. One participant wrote that s/he found that the one who sat in 

front of the computer was in control and that s/he could not pay enough attention to what the 

other one was doing.  

 

Results from the questionnaire, participants in a workshop  

Figure 4 shows the averages of each question on the questionnaire, both before and after the 

workshop. After the workshop, the average improved for all of the questions. The questions 

are listed in table 2, below figure 4. 

 

 

Figure 4. The average for each question on the questionnaire. 

 

Table 2. List of questions on the questionnaire. 

1 Simulation-based training is superior to other training strategies for teaching project 

management 

2 Simulation-based training provides a more realistic learning environment than other traditional 

training strategies 

3 Simulation-based training is more engaging than other training methods 

4 Simulation-based training contributes to increased knowledge of project management 

5 Simulation-based training is interesting and challenging 

6 Simulation-based training helps you understand the material better than traditional teaching 

methods 

7 Simulation-based training makes me feel like I am an active participant in the learning 

experience 

8 Simulation-based training is an enjoyable learning experience 

9 Simulation-based training will help me be better at my job 

10 Simulation-based training has some advantages over traditional teaching methods 
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Figure 5 shows the median to all of the questions on the questionnaire, before and after 

the workshop. The median improved for eight out of ten questions. The questions are listed in 

table 2. The median was the same, before and after the workshop, for questions two and ten: 

“Simulation-based training provides a more realistic learning environment than other 

traditional training strategies” and “Simulation-based training has some advantages over 

traditional teaching methods”.  

 

 

Figure 5. The median for each question on the questionnaire. 

 

The results of questions 3, 5, 6, 7, 8, 9 and 10 are statistically significant, that is, there 

is a significant difference in participants answers before and after participating in the workshop.  

The results of questions one (“simulation-based training is superior to other training strategies 

for imparting complex applied competencies”), two (“simulation-based training provides a 

more realistic learning environment than other traditional training strategies”) and four 

(“simulation-based training contributes to increased knowledge of project management”) are 

not statistically significant. 

 

Hypothesis 1 

The results contradict the first hypothesis, that is, that participants’ perceived knowledge of 

project management has improved after completing the workshop using simulation-based 

training, since the results are not statistically significant. The average before the workshop was, 

x̅ = 4,3, with the standard deviation of, σ = 0,77. The average after the workshop was, x̅ = 4,6, 

with the standard deviation of, σ = 0,51. The median was 4 before the workshop and 5 after the 

workshop. Figure 6 shows the distribution of answers, both before and after the workshop.  
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Figure 6. Simulation-based training contributes to increased knowledge of project management. 

 

Hypothesis 2 

The second hypothesis is supported. The average before the workshop was, x̅ = 3,8, with the 

standard deviation of, σ = 0,75. The average after the workshop was, x̅ = 4,4, with the standard 

deviation of, σ = 0,51. The median was 4 both before and after the workshop. These results are 

statistically significant. Figure 7 shows the distribution of answers, both before and after the 

workshop.  

 

 

Figure 7. Simulation-based training has some advantages over traditional teaching methods. 
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were familiar with other simulations, those mentioned were Harvard, SimulTrain and biz.talk 

business simulations. 

 

The results of open questions, professors 

It was the opinion of professors who use simulations-based training as a teaching method that 

students are excited by simulations, are more engaged, find it enjoyable and fun, find it less 

abstract, and generally prefer it to traditional teaching methods.    

 The professors use project management simulations in their classes in a variety of ways. 

Simulations are used to give theoretical inputs based on books and peer-review articles, to 

illustrate the message from written material, give students a real-life/practical experience, as a 

team activity, and as a professional development of the students. Lastly to give students an 

experience of multi-faceted problem solving combining several aspects of the module being 

taught. One professor also uses simulations in connection to supply chain modules.   

In table 3 the main benefits/advantages and challenges/problems of using simulations, 

such as Prendo, to teach/train project management according to professors who use simulations 

as a teaching method are listed.    

 

Table 3. The benefits/advantages and challenges/problems of using simulations, according to 

professors.  

Benefits/advantages Challenges/problems 

It illustrates issues that can be difficult to grasp 

just by discussing and using case studies. 

 

If the students don't have experience in project 

management they will not really get the 

messages. Then it becomes just another 

computer game for them. So, it is not suitable 

for non-experienced and less experienced 

students. 

It allows students to experience project 

management issues first hand, Utd it also needs 

supporting with more traditional methods. 

Ensuring a common level of understanding 

prior to commencing. 

Emulates commercial situations. Range of situations covered. 

Learning by doing, and aspect of competing 

with each other 

Potential technical issues. 

I have the opportunity to showcase to the 

students the type of decisions that they will need 

to make at an advanced/strategic level. 

Finding relevant and realistic simulations to 

use.  

It gives students practice in using techniques 

that they have been taught in the lecture room - 

they have to 'engage' in the topic rather than 

passively listening and/or reading. 

There aren't any really. It all comes down to 

the people who are using the simulation (the 

tutors) and how they go on about using and 

explaining the simulation to the students. 
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Professors were asked to look from the perspective of students and list the main 

benefits/advantages and challenges/problems with using simulations to teach/train project 

management. The results are listed in table 4. 

 
Table 4. The benefits/advantages and challenges/problems of using simulations, professors’ opinion 

from the perspective of students. 

Benefits/advantages Challenges/problems 

They learn while playing. They see the 

consequences of their decisions. They get to 

understand that project management is about 

taking a lot of decisions all the time, and that 
there are many trade-offs, also between 

stakeholders. 

The main challenge for the students is to get to 

grips with the day and what they are meant to be 

doing during the day, the simulation is not a 

problem. The problem is to make sense of the 
simulation when there is a diverse, international 

audience. 

Being engaged and putting into practice lessons 

from earlier lectures. 

Some students may feel left out, if they are 

slower than the rest of the team. 

Group interaction Knowing when you have enough information to 

move on to the next time period. Limited 

situational challenges. 

More immersive; immediate feedback. Comparing it with 'real' projects 

The students need to engaged and engaging 

learning methods help them understand the 

academic content that is talked about/discussed 

in the class. 

Some students don't like group work. It is also 

challenging that they don't read and reflect with 

the same speed.  

They learn that: - There isn't a single right 

answer. - That stakeholders are not always 

rational. - You can't keep all stakeholders happy 

all the time. The simulation enables them to see 

what tools are practically useful - in something 

approaching real world situation. They work 

together in teams and submit a 'Group 

coursework' (to reflect the outcome of the 

simulation exercise and the lessons they 

learned). The weaker students are (sometimes) 

able to ride on the backs of the stronger 

students. 

The simulation exercise can be dominated by 

one person in the team (of 3 or 4) so perhaps 

those who are not 'holding the mouse' don't 

benefit quite as much - this can be (and is) 

overcome by allocating 'roles and 

responsibilities' - much as we do in real project 

situations. 
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Some of the participants had something else they wanted to add to the subject. The importance 

of preparation, explanation and the instructor’s role was emphasised. One participant wrote the 

following:  

“To use an extensive amount of time for analysis before the students get to 

the computers is really important. I let them do this in another room - and 

with flip-charts available. The more time they have spent together on the 

analysis and planning, the better the result. Please also note that I never hand 

out the case and other material before the actual session. This is to make sure 

that they have an even start. If asked to prepare at home, typically only some 

of the students have done it - and this is not a good idea. The physical set-up 

is extremely important in order to make all team members involved. I also 

request stand-alone screens so that everybody can see the screen. I put up 

square tables (2*2), so that they can sit 'around a corner', instead of sitting in 

a row. It is important that they all see the screen well. I instruct them to talk 

about their interactions and decision making ahead of the simulation. It is 

important that they understand that they may read and think at different 

pace/speed. Nothing is wrong with that. It is not a matter of intelligence. It 

should be dealt with, however. It is important that the instructor keeps an eye 

on the dynamics of the team members. If somebody has 'gone quiet', it is 

important to stop the team and talk about it - to make sure to get this team 

member involved. For the results and reflection round I had Guy from Prendo 

to undertake it online instead of doing it myself. It motivated the students a 

lot - and lifted the whole session, because he could compare with other teams 

and were an expert.” 

 One participant mentioned that while simulations are an excellent learning method, the 

success depends on the delivery, rather than the tool itself. It is the opinion of another 

participant that simulations can be OK as standalone but they work best when they are a part 

of a programme that has an effective mixture of teaching and learning styles. Last but not least, 

the need for more case studies was mentioned.    
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Results from the questionnaire, professors  

Figure 8 shows the averages and mediums of each question on the questionnaire, that the 

professors answered. The questions are listed in table 5, below figure 8. 

 

 

Figure 8. Averages and medians of professors’ answers. 

 

Table 5. List of questions on the questionnaire. 

1 Simulation-based training is superior to other teaching/training strategies for teaching/training 

project management 

2 Simulation-based teaching/training provides a more realistic learning environment than other 

traditional teaching/training strategies 

3 Simulation-based teaching/training is more engaging than other teaching/training methods 

4 Simulation-based teaching/training contributes to increased knowledge of project management 

5 Simulation-based teaching/training helps you understand the material better than traditional 

teaching methods 

6 Simulation-based teaching/training has some advantages over traditional teaching methods 

 

  

0

1

2

3

4

5

6

1 2 3 4 5 6

Average Median



  21 

Hypothesis 3 

Hypothesis 3 is supported. Figure 9 shows the distribution of participants’ answers regarding 

the statement that simulation-based teaching/training contributes to increased knowledge of 

project management. The average was, x̅ = 4,17, with the standard deviation of, σ = 0,75. The 

median was 4. 

 

 

Figure 9. Simulation-based teaching/training contributes to increased knowledge of project 

management. 

 

Hypothesis 4 

The results contradict hypothesis 4. It was the opinion of four participants that simulation-

based training benefits experienced students more than students with less project management 

experience. Two of the participants believed that with the right scene setting both can benefit 

equally. See figure 10.  

 

 

Figure 10. Who do you think benefits more from simulation-based teaching/training, people with 

greater project management experience or those with less experience?  
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Discussion 
Discussion of the open questions, participants in a workshop 

In general participants had similar aspirations for the workshop and had positive feedback after 

the workshop. The main issue was time. This is not surprising since these particular workshops 

tend to take two days, but because of limited time they were held in one day. Despite this 

limitation participants’ answers show that they were pleased with the workshop and at the end 

of the day, gained skills and knowledge.  

The data shows that participants have a positive attitude towards simulation-based 

training, even before attending the workshop. It is likely that those who chose to participate 

were curious and interested in simulation-based training and therefore wanted to participate. 

The positive attitude before participating might be reflected by this. The results show that 

participants had a positive view on simulation-based training at the end of the day and were 

able to mention a lot of advantages with simulation-based training and point out what they had 

learned during the day. Quite a few of the aspirations of participants did match what they 

believe they learned during the workshop and the advantages mentioned. 

Giffin (G. Giffin, director at Prendo Simulations Ltd, verbal citation, lecture, 8. 

February 2018) mentioned that the simulations are not only a practice in project management 

but also a practice in communication. One participant felt that the team member in front of the 

computer was in charge of what decisions were made. This emphasizes the fact that 

communication, both about the project itself and the way it is completed, is important.    

Shenhar (2001) reported that simulation-based training is in fact not for everyone. The 

results of a research with as small sampling as this one might be affected by that.  

 

Hypothesis 1 

The results of this research are not along the same lines as the results of Zwikael et al (2015), 

McCreery (2003), Jeong and Bozkurt (2014) and Hefley and Thouin (2016). Possible 

explanations might be that there were few participants and prior researches used different 

measurements. Zwikael et al (2015) reported four elements that need to be in place so that 

simulation-based training enhances participants knowledge. In this research, there was no 

measurement for these elements which could be a contributing factor.  

 Since participants reported that they needed a better explanation before the workshop 

and more time for the debriefing at the end of the day it is also possible that the limited time 

affected their perceived increase in knowledge. 
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Hypothesis 2 

The results regarding participants opinion on the advantages of simulation-based training do 

indicate that participants believe that simulation-based training has some advantages over 

traditional teaching methods. These results are the same as Zwikael’s et al (2015).  

 

Discussion of the open questions, professors 

Even though the participating professors use simulation-based training in a variety of ways 

they all report that students have a positive attitude towards the teaching method. This might 

be affected by the fact that all of the participants have used simulation-based training for many 

years and there must be a reason for that. It would be interesting to get the opinion from 

professors who tried using the method but did not get along with it.   

 The results show that there are both benefits/advantages and challenges/problems when 

it comes to simulation based training. It is interesting to see that some of the disadvantages 

students reported are also reported by professors. For example, that the one who holds the 

mouse is in control. The importance of using the appropriate setup for the simulation was 

mentioned and that could be connected to this participant’s experience. One problem according 

to professors is finding the appropriate simulation for each situation. That is not surprising 

since there are not many companies that offer simulations for project managers.  

An interesting point made by more than one professor is the importance of explaining 

the simulation beforehand and to make sure that participants understand the simulation. In other 

words, the delivery of the project before it takes place. Especially since some participants in 

the workshop felt that they needed better explanation and preparation before doing the 

simulation. However, professors did not mention the importance of debriefing but that was an 

important part of the simulation according to participants. Here there is room for improvement 

for professors. It is possible that they simply did not report it as a beneficial factor although 

using it in their teaching/training.   

 Communication and group work were reported as a benefit/advantage and a 

challenge/problem. Some people simply do not enjoy group projects and have a hard time with 

communication. A few of the benefits/advantages that professors reported were in alignment 

with what students reported in this research. For example: Learning by doing, immediate 

feedback, and that there is not a single right answer. These results indicate that the opinions of 

professors reflect well on the experience of participants. 
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Hypothesis 3 

Hypothesis 3 addresses professors’ view on hypothesis 1, which was based on students view. 

Overall the results show that professors have a positive attitude towards simulation-based 

training. The results of Hefley and Thouin (2016), Jeong and Bozkurt (2014), McCreery 

(2003), and Zwikael et al (2015) were that participants in simulation-based training show 

increased knowledge after participating in a simulation. Here professors’ view on the same 

topic was addressed. These results indicate that professors agree with students on the topic. 

Keep in mind that all of the participants have used simulations for many years as a 

teaching/training method and for one reason or another they must have kept using the method.    

 

Hypothesis 4 

The results show that all of the participants believe that people with more project management 

experience benefit more from simulation-based training. According to two researches, done on 

participants in simulations, by McCreery (2003), and Jeong and Bozkurt (2014), participants 

with less experience gain more from simulations than those with more experience even though 

all participants improve similarly in their ability to apply that knowledge. These results are not 

the same as prior researches have reported.  

Two of the participants rightfully pointed out that in the right setting both groups could 

benefit from simulations. They made an interesting point that was not addressed in this 

research.    

In this research, the professors’ view was tested instead of the participants’ which might 

affect the outcome. It is a possibility that professors think that students with more project 

management experience gain more from simulations and that students do not agree. Jeong and 

Bozkurt (2014) used a survey where students reported how much they gained from the exercise 

while McCreery (2003) measured students’ success quantitatively. Using a different 

measurement for success, for example a written report or an exam along with survey, might 

give clearer results. That way it would be possible to compare students’ and professors’ 

opinions.    
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Conclusion 
In this article, the effects of simulation-based training in project management education were 

evaluated, both from the viewpoints of students and professors. While the results do not prove 

that simulation-based training improves participants’ perceived knowledge in project 

management they do show that it is the opinion of professors, who use simulation-based 

training, that participants’ knowledge improves. In this particular research, the small sample 

provides a reason to redo the research to gain more accurate results. Even though the results do 

not prove an increase in perceived knowledge they do report an increase in participants’ 

agreement with the advantages of simulation-based training. Keep in mind, that the participants 

in this research were not divided into groups based on their experience, which might also have 

affected the results of the first hypothesis.    

Most participants had a positive attitude towards simulation-based training before the 

workshop. Possibly because they chose to participate. It would be interesting to redo the 

research with a different group of people, for example a class where participants do not get to 

choose if they want to participate in the simulation. 
It was important to get professors’ view, experience and opinion with simulation-based 

training since there are not many, if any, researches that focus on their experience and opinion. 

The results indicate that professors and students feel that there are similar advantages and 

disadvantages with simulation-based training. However, it was the opinion of professors that 

participants with more project management experience gain more from simulation-based 

training than those with less experience. That is opposite to what students report and what 

studies have shown. 

It would be an interesting addition to add an exam or a report at the end of the simulation 

to compare the students’ experience with professors’ evaluation. Only six professors 

participated in the research. Should it be repeated, the opinions of more professors should be 

addressed, including those who tried to use simulation-based training as a teaching/training 

method but did not stick with it.  
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It is important to note that there were only 16 participants in the first part of this research 

and six in the second part. The sampling in this research is the main limitation of it. Redoing 

the research with more participants offers the possibility of more advanced methodology and 

therefore more reliable results. With such a small group of participants in a simulation it is not 

possible to divide them into groups, for example based on the success of each simulation, their 

experience with project management, and their attitude towards simulations beforehand.  
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Appendix A 
Kæri þátttakandi,  

 

Eftirfarandi spurningalisti er hluti af lokaverkefni í verkefnastjórnun (MPM) við Háskólann í 

Reykjavík. Þátttaka er valkvæð og er þér heimilt að hætta hvenær sem þér þóknast, jafnfram 

því sem þér er frjálst að svara ekki einstökum liðum rannsóknarinnar. Framlag þitt nýtist best 

ef öllum liðum er svarað af einlægni. Engin svör eru rétt heldur er einungis verið að leita eftir 

þínu áliti. Öll svör eru nafnlaus og órekjanleg til einstakra þátttakenda. Farið verður með öll 

gögn sem trúnaðarmál. Litið er svo á að með þátttöku þinni veitir þú leyfi fyrir notkun 

gagnanna til greiningar.  

 

Þessi spurningalisti snýr að notkun hermináms við kennslu í verkefnastjórnun. Þú verður 

beðinn um að fylla út spurningalista bæði fyrir og eftir vinnustofu dagsins.  

 

Þú getur reiknað með því að það taki þig 5-10 mínútur að svara spurningalistanum.  

 

Með fyrirfram þökk  

Bryndís Lára Halldórsdóttir (bryndis16@ru.is) 

 

Dear participant, 

 

The following questionnaire is part of a thesis in project management (MPM) at the University 

of Reykjavík. You are not obligated to participate and you can quit at any time, also you do not 

need to answer all of the questions. But your contribution will be of the best use if you answer 

all of the questions honestly. The purpose is to get your opinion so there is no right answer. 

Answers are non-traceable back to participants. All results are confidential. With your 

participation, you agree to have the results evaluated. 

 

In this questionnaire, you will be asked about simulation-based training. You will be asked to 

fill out one questionnaire before the workshop and another after the workshop.  

 

It should take you between 10-15 minutes to fill out the questionnaire. 

 

Thank you! 

 

Bryndís Lára Halldórsdóttir (bryndis16@ru.is) 
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Vinsamlegast dragið hring utan um það sem á við (Please draw a circle around answer): 

 

Kyn (Gender)  

A. Karlmaður (male) 

B. Kvenmaður (female) 

C. Annað (other) 

 

Aldur (Age) 

A. 20-29 

B. 30-39 

C. 40-49 

D. 50-59 

 

Ertu nemandi í MPM eða ertu útskrifuð/aður? (Are you studying project management or have 

you graduated?) 

A. Nemandi (student) 

B. Útskrifuð/aður (graduated)  

 

Reynsla mín sem verkefnastjóri (My experience as a project manager) 

A. MPM námið (???) 

B. 1-2 ár (1-2 years) 

C. 3-4 ár (3-4 years) 

D. 5-6 ár (5-6 years) 

E. Lengri en 7 ár (more than 7 years)  

 

Hefuru einhverja reynslu af herminámi? (Have you had any experience with simulation-based 

training) 

A. Já (yes) 

B. Nei (no) 

 Ef já, hvar? (if yes, where?) ___________________  

 

Starfar þú sem verkefnastjóri? (Do you work as a project manager?) 

A. Já (yes) 

B. Nei (no) 

  

Menntun fyrir MPM (Education before MPM) 

 ___________________ 

 

Í dag tek ég þátt í (Today I participated in)  

A. Pactio vinnustofu (Pactio workshop) 

B. Spatium vinnustofu (Spatium worksop) 
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Vinsamlegast dragið hring utan um það sem á við (Please draw a circle around answer): 

 

1. Herminám er betri leið til að kenna verkefnastjórnun en hefðbundnar 

kennsluaðferðir.  

(Simulation-based training is superior to other training strategies for teaching 

project management).  

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála 

 

2. Herminám býður upp á námsumhverfi sem endurspeglar raunveruleikann betur 

en aðrar hefðbundnar kennsluaðferðir.  

(Simulation-based training provides a more realistic learning environment than 

other traditional training strategies). 

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála 

 

3. Herminám hvetur til virkari þátttöku en aðrar hefðbundnar kennsluaðferðir.  

(Simulation-based training is more engaging than other training methods).  

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála  

 

4. Herminám stuðlar að aukinni þekkingu í verkefnastjórnun  

(Simulation-based training contributes to increased knowledge of project 

management).  

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála 

 

5. Herminám er áhugavert og krefjandi. 

(Simulation-based training is interesting and challenging).  

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála  

 

6. Herminám veitir betri skilning á námsefninu en aðrar hefðbundnar 

kennsluaðferðir. 

(Simulation-based training helps you understand the material better than 

traditional teaching methods).  

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála 

 

7. Herminám lætur mér líða eins og ég sé virkur þátttakandi í námi. 

(Simulation-based training makes me feel like I am an active participant in the 

learning experience).  

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála 

 

8. Herminám er ánægjuleg námsleið. 

(Simulation-based training is an enjoyable learning experience). 

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála 
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9. Herminám mun gera það að verkum að ég get sinnt starfi mínu betur. 

(Simulation-based training will help me be better at my job). 

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála  

 

10. Herminám hefur kosti umfram hefðbundnar kennsluaðferðir. 

(Simulation-based training has some advantages over traditional teaching 

methods). 

 

 Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála  

 

11. Hvaða væntingar hefur þú til vinnustofunnar? (What aspirations do you have 

for this workshop?) 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix B 
 

Vinsamlegast dragið hring utan um það sem á við (Please draw a circle around answer): 

 

1. Herminám er betri leið til að kenna verkefnastjórnun en hefðbundnar 

kennsluaðferðir.  

(Simulation-based training is superior to other training strategies for teaching 

project management).  

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála 

 

2. Herminám býður upp á námsumhverfi sem endurspeglar raunveruleikann betur 

en aðrar hefðbundnar kennsluaðferðir.  

(Simulation-based training provides a more realistic learning environment than 

other traditional training strategies). 

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála 

 

3. Herminám hvetur til virkari þátttöku en aðrar hefðbundnar kennsluaðferðir.  

(Simulation-based training is more engaging than other training methods).  

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála  

 

4. Herminám stuðlar að aukinni þekkingu í verkefnastjórnun  

(Simulation-based training contributes to increased knowledge of project 

management).  

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála 

 

5. Herminám er áhugavert og krefjandi. 

(Simulation-based training is interesting and challenging).  

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála  

 

6. Herminám veitir betri skilning á námsefninu en aðrar hefðbundnar 

kennsluaðferðir. 

(Simulation-based training helps you understand the material better than 

traditional teaching methods).  

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála 

 

7. Herminám lætur mér líða eins og ég sé virkur þátttakandi í námi. 

(Simulation-based training makes me feel like I am an active participant in the 

learning experience).  

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála 
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8. Herminám er ánægjuleg námsleið. 

(Simulation-based training is an enjoyable learning experience). 

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála 

 

9. Herminám mun gera það að verkum að ég get sinnt starfi mínu betur. 

(Simulation-based training will help me be better at my job). 

 

Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála  

 

10. Herminám hefur kosti umfram hefðbundnar kennsluaðferðir. 

(Simulation-based training has some advantages over traditional teaching 

methods). 

 

 Mjög sammála - sammála - hlutlaus - ósammála - mjög ósammála  

 

11. Hvað fékkst þú út úr vinnustofu dagsins?  

(What did you learn from today’s workshop?) 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

12. Hverjir finnst þér vera helstu kostir og gallar hermináms, með tilliti til 

vinnustofu dagsins?  

(What do you think are the biggest advantages and disadvantages of simulation-

based training, based on today’s workshop?) 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix C 
Dear participant, 

  

The following questionnaire is part of a thesis in project management (MPM) at the University 

of Reykjavík. You are not obligated to participate and you can quit at any time, also you do not 

need to answer all of the questions. But your contribution will be of the best use if you answer 

all of the questions honestly. The purpose is to get your opinion so there is no right answer. 

Answers are non-traceable back to participants. All results are confidential. With your 

participation, you agree to have the results evaluated. 

  

In this questionnaire, you will be asked about simulation-based training. 

  

It should take you between 15-25 minutes to fill out the questionnaire. 

  

Thank you! 

  

Bryndís Lára Halldórsdóttir (bryndis16@ru.is) 
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On what academic level are your students? (e.g. BSc, MSc) 

_________________ 

Please explain in a few words how you use simulations in your classes. 

_________________ 

  

When did you start using simulations as a teaching/training method in project management? 

_________________ 

  

Are you aware of other simulations (other than Prendo), that can be used for teaching/training 

project management? 

Yes 

No 

If yes, which ones? _________________ 

 

Please answer the following closed questions based on your experience of using 

simulation-based training/teaching in your classes. 

 

1. Simulation-based training is superior to other teaching/training strategies for 

teaching/training project management. 

 

Strongly agree - agree - neutral - disagree - strongly disagree 

 

2. Simulation-based teaching/training provides a more realistic learning 

environment than other traditional teaching/training strategies. 

 

Strongly agree - agree - neutral - disagree - strongly disagree 

 

3. Simulation-based teaching/training is more engaging than other 

teaching/training methods. 

 

Strongly agree - agree - neutral - disagree - strongly disagree 

 

4. Simulation-based teaching/training contributes to increased knowledge of 

project management. 

 

Strongly agree - agree - neutral - disagree - strongly disagree 

 

5. Simulation-based teaching/training helps you understand the material better 

than traditional teaching methods. 

 

Strongly agree - agree - neutral - disagree - strongly disagree 

 

6. Simulation-based teaching/training has some advantages over traditional 

teaching methods. 

 

         Strongly agree - agree - neutral - disagree - strongly disagree 
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Please answer the following open questions based on your experience of using 

simulation-based training/teaching in your classes. 

 

1. Who do you think benefits more from simulation-based teaching/training, people with 

greater project management experience or those with less experience? 

2. What is the general view of the students towards the simulations, as compared with 

standard case study discussions? 

3. From your perspective as a teacher, what are the main benefits and advantages of using 

simulations such as Prendo to teach/train project management? 

4. From your perspective as a teacher, what are the main challenges or problems of using 

simulations such as Prendo to teach/train project management? 

5. Looking at this from the perspective of a student, what are the main benefits and 

advantages of using simulations such as Prendo to teach/train project management? 

6. Looking at this from the perspective of a student, what are the main challenges or 

problems of using simulations such as Prendo to teach/train project management? 

7. Would you like to add anything else? 
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