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Gamification of Project Business Studies

Matti Koivisto'

! South-Eastern Finland University of Applied Sciences, Mikkeli FI 50100, Finland

Abstract. During the recent years, gamification of education has received in-
creased attention and interest. Although critics argue that gamification derails the
focus of learning and increases stress and competition, most scholars see that
benefits outweigh the risks. They believe that gamification increases student en-
gagement and reinforces their problem-solving skills, collaboration, and commu-
nication. In this paper, gamification is applied to skills required in the manage-
ment of the company’s project business. In project business, the focus is not on
individual projects but on the organization’s project portfolio. The project port-
folio refers to the company’s all simultaneous projects and project opportunities
that have common strategic goals and that are competing for the same resources.
In the empirical part of the study, post-graduate students’ feedback on the project
portfolio management (PPM) exercise was investigated using both manual and
machine learning based content and sentiment analysis. The results of the exper-
iment indicate that students’ sentiment towards the PPM workshop was positive
and gamification seems to be a good method of learning project business skills
especially in the creation of the management and decision-making system and in
managing a diverse project portfolio.

Keywords: Gamification of Education, Project Business, Collaborative Learn-
ing.

1 Introduction

Demand for project management skills has never been higher. Organizations are con-
stantly creating innovations, and projects are the main method of bringing us products
or services that has not existed before. The increased popularity has lead to more com-
plicated projects and above all increased the number of simultaneous projects. Manag-
ing a large number of projects also known as project portfolio management (PPM) is
not an easy task because it involves many challenging decision-making tasks including
resource allocation, scheduling, risk and financial management and project prioritiza-
tion. New project environment with the large project portfolios and the increased im-
portance of project business, requires wider skills and new learning methods.

The aim of the paper is to analyze the suitability of gamification for learning project
business skills. Our paper is organized in the following way. In Section 2, we briefly
review gamification of education and project business with an aim to develop a model
for learning skills required in project business. The model serves as a framework to
analyze student sentiment towards a PPM exercise carried out in a Finnish university



of applied sciences. The study on the gamified PPM workshop is described in Section
3. In the study, the student feedback is analyzed using both content and sentiment anal-
ysis. To limit unintended errors machine learning was used to verify the feasibility of
the model and the correctness of the manual sentiment analysis. Finally, in Section 5
we discuss the results and draw the final conclusions.

2 Literature Review and Model Development

2.1 Gamification in Education

In recent years, games and game-like elements have been introduced to several do-
mains, including entertainment, business, and education. In education, practitioners
have applied two different approaches: Game-Based Learning (GBL) and gamification.
In GBL, the game is the starting point and at a simple level, game-based learning has
been defined as “learning that is facilitated by the use of a game.” [1]. Gamification
instead, has been defined as “the use of game design elements in non-game contexts”
[2], and “the process of making activities more game-like” [3]. Both of these defini-
tions emphasize that in gamification the focus in not on the game but on the learning
process.

Gamification of education typically aims to improve students’ motivation, engage-
ment [4], participation and learning outcomes [5] and it combines play-like simulation,
functional proficiency and social interaction with learning [6]. Many scholars have re-
ported the positive effects of gamification on learning outcomes at different education
levels and subjects [7]. Naturally also some critical views have been reported (e.g. [8]
and [9]) but most of the empirical studies on gamification in higher education have
provided positive outcomes [10].

Researchers have modeled gamification of learning in different context (e.g. in
MOOCs [11] and in eLearning [12]). For our purpose, a model for virtual team collab-
orative learning (LIC) based on gamification of education, collaborative learning, vir-
tual teams and technology [13] is especially interesting. The model consists of the fol-
lowing three main parts: a learner as a player, an instructor as a coach, and a classroom
as an arena.

2.2 Project Management and Project Business

Project management is the application of knowledge, skills, tools, and techniques to
project activities to meet the project requirements and to complete a project [14]. Pro-
ject business, on the other hand, goes beyond a single project and it is defined as “the
part of business that relates directly or indirectly to projects, with a purpose to achieve
the objectives of a firm or several firms” [15]. In project business, many projects are
managed simultaneously with the aim to fulfill the organization’s strategic business
objectives. Managing a diverse project portfolio is not an easy task because PPM in-
volves many challenging decision-making tasks including resource allocation, sched-
uling of the individual tasks, risk management and project prioritization. To solve this



problem organizations have created different kinds of PPM tools for increasing effi-
ciency and productivity.

Researchers have paid a lot of attention to the success factors of a single project, but
project business success has received far less interest. Scholars have analyzed project
business from many related perspectives like trust [16], outsourcing [17] and project
selection in the project portfolio [18]. However, Artto et al. introduced a framework
which can be used to analyze the success factors of project business [19]. This model
is presented in Fig. 1. The model has the following four elements: a management sys-
tem, financial management, project portfolio management, and managing customer and
supplier networks.

SUCCESS FACTORS OF
PROJECT BUSINESS

Management system
for the organization

Anticipative
financial management

Balanced, strategy-
aligned portfolio

Strategic management

Evolving customer
and supplier network

Fig. 1. Project business success factors [19].

2.3  Framework for Gamified Learning of Project Business Skills

In the previous sections, we introduced some models for gamified learning and the key
success factors of the project business. Based on these discussions a theoretical frame-
work for gamified project business education is now created. The model (see Fig.2) has
two parts: project business and gamification representing the subject of the learning and
the learning method, respectively. The project business side of the model is based on
the four key success factors introduced earlier, namely organization’s management sys-
tem, financial management, portfolio management, and customer and supplier manage-
ment.

Gamification side instead has three elements: a learner and learning, a learning ses-
sion and environment, and finally an instructor and instructing. Here the learner is seen
both as an individual and as a member of a team, because learning takes place in a team
and project business and portfolio management contains decision making both alone
and together with others. The learning session refers to all activities of the exercise and
environment contains both physical and virtual learning environments. Finally, the in-
structor’s role contains all the teaching and supporting functions as well as materials
provided before, during and after the learning session.



PROJECT BUSINESS GAMIFICATION

Management system
of the organization

Financial management 4 >

Learning session and
Learning environment

Portfolio management V

Customer and supplier
management

Learner and Learning

Instructor and Instructing

Fig. 2. Framework for gamified learning of project business.

3 Study Design

3.1 Research Methods and Data Collection

As mentioned earlier the aim of the study is to analyze the suitability of gamification
for project business education. To collect some empirical data, we organized a small-
scale learning experiment in a Finnish university of applied sciences. In the experiment,
a group of post-graduate engineering students (N=42) took part in a project portfolio
management exercise. In the exercise, they worked in teams of four or five students and
they managed a project portfolio of a fictional company. During the exercise, students
carried out typical portfolio management tasks like allocating resources, scheduling
tasks, creating reports and prioritizing projects with PPM software. All participants
were adult learners with full-time jobs and at least some work experience in the project
organizations.

After a six hour exercise, students gave written feedback about the learning session.
The total number of the feedback sentences was 358. The sentences were analyzed in
two different ways. First, content analysis was used to assess message characteristics
systematically. Second, sentiment analysis was applied to interpret and classify stu-
dents’ emotions towards the different parts of the model. Because of the researchers’
human nature, both content and sentiment analysis are prone to the researcher bias. To
avoid any unintended errors in the research process, we used machine learning to verify
both the feasibility of the theoretical framework and the correctness of the sentence
classification.

3.2 Design of Gamified Learning Exercise

Design of the gamified learning exercise was based on the following five questions that
designers of gamified learning have to consider [20]:

e Why is gamification used?
e What is the focus of the exercise?
e Who is the target or learner in the gamified exercise?



e How is the gamified exercise shown and presented to the learners?
e How does the gamified exercise work (steps of the game)?

Answers to the first three questions have already been presented in Section 2. Gamifi-
cation is used to improve students’ motivation, engagement, participation and learning
outcomes. The focus of the exercise is learning various skills needed in project business
management. The learner is of course the participating student but his or her learning
takes place both at an individual and at a team level because the exercise contains de-
cision making both alone and together with others.

In meaningful gamification, designers have to focus on the aspects of the underlying
activity to understand where an integration of game elements makes sense [21]. In order
to do that, presentation and implementation of the exercise were guided by Mar-
czewski’s general game element principles [22] as shown in Fig. 3.

Narrative/Story You are a member of the management team
ﬂ Theme w You must run the project business of the company
E On-boaring/tutorials E Short demo by the instructor and learning videos
S Signposting T Instructions for the next task
5 Progress/feedback 2 From instructor after completing of each task
w O  From software during the tasks
'é" Curiosity E Unknown eventsin each task
P Strategy E Decisions about the team rules and working methods
O Time pressure w Limited time and feel of hurry
&' Scarcity E Limited resources to complete the projects
o Consequences E' Decisions in one project affects others
E Loss aversion s Wrong resource allocation leads to lost bonuses
& Investment =— _Students spent the whole Saturday in the workshop
Flow Balance of skills and challenges

Fig. 3. Framework for gamified learning of project business.

The exercise consisted of the following four steps. In the first step, the instructor re-
vealed the theme and the narrative followed by short introduction to the PPM software.
Because the students needed guidance to the program also during the exercise, they had
access to short task specific video tutorials. In the second step, the participants added
their own projects to the project portfolio and allocated resources to their project. Each
team had the same projects but all members of a team had a unique project. This way
the outcomes of the teams could be compared against each other.

Next in step three, students had to shift their perspective from a single project to the
project portfolio and its success. The scarcity of resources forced them to prioritize
projects, reschedule tasks and reallocate resources as well as react to the new orders
from the company headquarters. This step was the most essential part of the exercise
and it involved a lot of co-operation, negotiations and decisions on team rules, working
methods under time pressure. After each step, all participants met in a short feedback
meeting. These meetings also provided guidance to the next tasks. Finally, at the end
of the workshop the instructions for homework or step 4 were given.



3.3  Content Analysis

Content analysis is a popular research method used to determine the presence of certain
words, word groups, or concepts in text, speech or some other form of qualitative data.
The content analysis has different approaches and here a directed content analysis
(DCA) is used. DCA is a structured process guided by existing theory [23] and re-
searchers use the key concepts of the theory as coding categories. In this case, seven
elements of the model described earlier created the framework for categorization.

In this paper, content analysis was used for two different purposes. First, it was used
to validate the new model introduced in Sec. 2.3. Like always, the model represents the
conceptual world and therefore, it is a more or less simplified version of the real world.
The aim of model validation is to find out if the suggested model is useful, addresses
the right problems and provides accurate information about the system being modeled
[24]. The main question, in this case, is how well the new model encapsulates the key
elements of the gamified learning of the project business. In order to find this out we
used a simple n-gram based content analysis for the student feedback. The analysis was
done with Microsoft Azure Machine Learning Studio and the workflow contained the
typical data processing steps including data selection, cleaning and preprocessing be-
fore extracting the n-grams as shown in Fig 3.

Feedback data HSelect Columns in Dataset Clean Missing Data

Group categorical valuesH Edit Metadata

¥

Preprocess Text H Extract N-Gram Features

From the Text

Fig. 4. Workflow to extract n-grams from the feedback data.

The analysis identified 50 key words or word groups from the text. Then the n-grams
and the items of the model were manually mapped together to find out how well the
model and the content of the feedback matched. The results are shown in Table 1. From
50 n-grams 28 were related to project business and 17 to gamification. Five n-grams
were not associated to any item of the model. Bearing in mind that all models are wrong
but some are useful, the results suggest that the framework contains the key elements
of the phenomenon and it can be used for analyzing gamified learning of the project
business.



Table 1. N-grams and their associations to the elements of the model.

Element of the model n-grams N

Management system of manager, project manager, decision, problem, leader, 10

the organization operate, realization, advantage, company, operation

Financial management budget, anticipate_control, anticipate_control _economy 3

Portfolio management accordance_strategy, portfolio, resource, work, crea-
tion_portfolio, strategy company, different project, 11
progress, view, point_view, point,

Customer and supplier network subcontract, customer_network subcontract, net-

management work subcontract network, customer network subcon- 4
tract network

Learner and learning group, deal, opinion, like, easily, succeed, understand, able 8

Learning session and time, place, open, think, program, software 6

environment

Instructor and instructing  support, facilitate, follow 3

Not mapped surely, level, really, accord, , possible 5

Second, we carried out a manual content analysis and assigned all feedback sentences
to corresponding categories. As mentioned earlier, we used directed content analysis
(DCA) and the new model for classification. If a comment contained opinions related
both to the subject of study (project business) and the learning method (gamification),
it was classified to both categories. Portfolio management and the learning session or
environment were the most often commented areas with 80 and 71 sentences. Instructor
and instructions together with customer and support networks received least feedback
from students. More details can be found in Table 2.

Table 2. Feedback sentences in each category

Element of the model Number of statements
Management system of the organization 51
Financial management 40
Portfolio management 80
Customer and supplier management 26
Learner and learning 59
Learning session and environment 71
Instructor and instructing 15

3.4  Sentiment Analysis

Sentiment analysis, in general, aims to identify opinions and determine attitudes to-
wards a particular topic. In sentiment analysis, classification can be done different ways
using binary, ternary or ordinal classification. It this study, binary classification (posi-
tive or negative) was used. Initial manual classification gave the following results: 232



positive, 79 negative sentences. 47 comments did not have a clear positive or negative
attitude and they were therefore removed from the further study.

As pointed earlier, manual classification is an error-prone method. Therefore, a dic-
tionary-based machine learning approach was used to analyze the quality of the manual
classification process. The simplified ML workflow is shown in Fig. 4. First, we had to
preprocess the data in order to get it in correct format. Second, we divided the data into
two parts — one for model creation and second for using it. In model creation, we used
supervised learning with a neural network algorithm to create a binary classifier, which
divided the sentences either into positive or negative category. Our neural network al-
gorithm used one hidden layer with 100 nodes and maximum 100 learning iterations.
After running our model, we compared the outcomes of manual and machine learning
classifications and the accuracy of the machine learning model was 0.78. In other
words, the algorithm classified 68 sentences differently than we had done manually.
After reviewing all differently classified cases, we found out three clear errors in my
original manual classification and we corrected them.

Preprocessed data

Splt data
Two-class Neural Network | Extract N-Gram features

Train Model Extract N-Gram features

Score Model

L 2

Evaluate Model

Fig. 5. Simplified machine learning based sentiment analysis workflow.

Finally, we combined the classification and sentiment results to find out the students’
sentiment towards different elements of the model. In Table 3 numbers of positive and
negative statements, the relative sentiment score and qualitative sentiment evaluation
are presented. Sentiment score was calculated as follows: difference between the num-
ber of positive and negative statements is divided by the total number of statements.
Qualitative sentiment assessment follows the logic presented in [25] for correlation co-
efficient interpretation. According to the results, students expressed strong positive sen-
timent towards the management system, portfolio management as well as learner and
learning. The only dimension receiving more negative than positive comments and thus
a moderate negative sentiment was customer and supplier management.



Table 3. Amount of positive and negative statements and sentiment of each element.

Element of the model Positive Negative  Sentiment Qualitative
statements  statements score sentiment
Management system 48 3 0.88 strong positive
Financial management 26 14 0.30 weak positive
Portfolio management 75 5 0.88 strong positive
Customer & supplier management 8 18 -0.38 moderate neg.
Learner and learning 56 3 0.90 strong positive
Learning session and environment 41 30 0,15 weak positive
Instructor and instructing 9 6 0.20 weak positive
All elements 263 79 0.54 moderate pos.

4 Conclusions

The study contributed meaningful evidence in two areas. First, the study demonstrated
how to support manual content and sentiment analysis with machine learning. In this
study, machine learning was used to validate the model and to verify the correctness of
the manual sentiment classification in a simple but successful way.

Second, the study provides valuable information on gamification of the project busi-
ness education. The positive sentiment of the students’ feedback clearly points out that
their attitude towards the workshop was positive and they found the exercise useful.
The more detailed analysis also indicated that a gamified PPM exercise is a good and
motivating method to learn how to create and operate the management system, allocate
resources, schedule the tasks and prioritize the projects. Similarly, exercises of this kind
seem to be a less suitable way to study financial management and especially the cus-
tomer and supplier network management.

There can be many reasons behind these findings. However, an obvious explanation
can be the role of the PPM software in the general information system architecture of a
company. The PPM software serves as production information system for a project-
oriented company and provides support for managerial decision-making. Organizations
have typically dedicated customer and supplier management systems as well as finance
and accounting applications and therefore these areas cannot be covered fully in an
exercise utilizing PPM software. Further studies are naturally needed to find more de-
tailed information.

Although, sentiment towards learning was strongly positive, student feedback pro-
vided also some suggestions how the current learning session and instructions could be
developed further. The main sources of criticism were related to the timing. A large
number of students reported that their team had to hurry in some parts of the exercise,
which limited their possibility to compare different alternatives. Some students also
pointed out that they would like to get familiar with the PPM software before the exer-
cise. Based on these comments, the exercise will be in the future divided into three
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separate parts before, during and after the exercise. In this new implementation, stu-
dents will use video tutorials to get familiar with the software before the workshop.
This allows students to concentrate on decision-making and teamwork during the learn-
ing session. Finally, most of the reporting will be carried out after the learning session
offering students more time to reflect their experiences.

Acknowledgements

This work was supported by Master Talent program of Thinking Portfolio Oy.

References

10.

11.

12.

13.

14.

. Whitton, N.: Games-Based Learning. In Encyclopedia of the Sciences of Learning, 1337-

1340 Springer, Boston, MA (2013).

Deterding, S., Dixon, D., Khaled, R., Nacke, L.: From game design elements to gamefulness:
defining gamification. In 15th International Academic MindTrek Conference: Envisioning
Future Media Environments, pp. 9-15 New York (2011).

. Werbach, K.: (Re) Defining gamification: a process approach, persuasive technology. Lec-

ture Notes in Computer Science, 8462, 266272 (2014).

. Dichev, C., Dicheva, D.: Gamifying education: what is known, what is believed and what

remains uncertain: a critical review. International Journal of Educational Technology in
Higher Education. 14(9), 1-36 (2017).

Buckley, P., Doyle, E.: Gamification and student motivation. Interactive Learning Environ-
ments 24(6), 1162-1175 (2016).

Sousa, M. J., Rocha, A.: Leadership styles and skills developed through game-based learn-
ing. Journal of Business Research 94, 360-366 (2019).

Legaki, N.-Z., Xi, N, Halmari, J., Karpouzis, K., Assimakopoulos, V.: The effect of chal-
lenge-based gamification on learning: An experiment in the context of statistics education.
International Journal of Human-Computer Studies 144 (2020).

Bogost, I.: Why gamification is bullshit. In S. P. Walz & S. Deterding (Eds.), The gameful
world, 65-80 The MIT Press, Cambridge, MA (2015).

Morozov, E.: To save everything, click here: The folly of technological solutionism. Publi-
cAffairs, New York, NY (2013).

Hung, A.C.Y.: A critique and defense of gamification. Journal of Interactive Online Learn-
ing. 15. 57-72 (2017).

Saputro, R.E., Salam, S., Zakaria, M., & Anwar, T.: A gamification framework to enhance
students’ intrinsic motivation on MOOC. TELKOMNIKA Telecommunication Computing
Electronics and Control, 17, 170-178. (2019).

Rutkauskiene, D., Gudoniene, D., Maskeliunas, R., Blazauskas, T.: The Gamification Model
for E-Learning Participants Engagement. Smart Education and e-Learning. Springer Inter-
national Publishing, Switzerland (2016).

Srisomboon, P., Jeerungsuwan, N.: Gamification Model for Virtual Team Collaborative
Learning via Cloud Technology. In: The 12" International Conference on eLearning for
Knowledge-Based Society (2015).

Project Management Institute: A Guide to the Project Management Body of Knowledge
(PMBOK Guide). 5th ed. Newtown Square, Pennsylvania (2013).



15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

11

Artto, K., Wikstrom, K.: What is project business? International Journal of Project Manage-
ment, 23(5), 343-353 (2005).

Smyth, H., Gustafsson, M., Ganskau, E.: The value of trust in project business. International
Journal of Project Management. 28(2), 117-129 (2010).

Sandhu, M.A., Shamsuzzoha, A. and Helo, P. "Does outsourcing always work? A critical
evaluation for project business success", Benchmarking: An International Journal, 25(7),
2198-2215 (2018).

Costantion, F., Di Gravio, G., Nonino, F.: Project selection in project portfolio management:
An artificial neural network model based on critical success factors. International Journal of
Project Management. 33. 1744-1754 (2015).

Artto K., Martinsuo M., Kujala J.: Project business. Helsinki, Finland (2011).

Hallifax, S., Marty, J-C., Serna, A., Lavoué, E.: A Design Space For Meaningful Structural
Gamification. Extended Abstracts of the 2018 CHI Conference on Human Factors in Com-
puting. (2018).

Nicholson, S.: A User-Centered Theoretical Framework for Meaningful Gamification.
Games+Learning+Society 8.0, Madison, WI. (2012).

Marczewski, A.: User Types. In Even Ninja Monkeys Like to Play: Gamification, Game
Thinking and Motivational Design (1st ed., pp. 65-80). CreateSpace Independent Publish-
ing. (2015).

Hsieh, H.-F., Shannon, S.: Three Approaches to Qualitative Content Analysis. Qualitative
health research. 15. 1277-88. (2005).

Macal C.: Model Verification and Validation Workshop on "Threat Anticipation: Social
Science Methods and Models" The University of Chicago and Argonne National Laboratory
April 7-9 Chicago, IL (2005).

Dancey C.P., Reidy, J.: Statistics without Maths for Psychology. Pearson Education. (2007).



	kansilehti_Gamification of Project Business Studies
	artikkeli_Gamification of Project Business Studies
	1 Introduction
	2 Literature Review and Model Development
	2.1 Gamification in Education
	2.2 Project Management and Project Business
	2.3 Framework for Gamified Learning of Project Business Skills

	3 Study Design
	3.1 Research Methods and Data Collection
	3.2 Design of Gamified Learning Exercise
	3.3 Content Analysis
	3.4 Sentiment Analysis

	4 Conclusions
	Acknowledgements
	References


