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Abstract 
There have been changes in the world since technology made its entrance. The way of study 

at school, or the way of earning higher competence of subjects, have been brought online. 

There are dynamic changes to the ways of learning. This research project will investigate if 

traditional ways of learning, with reading papers and analyze them, is more efficient than 

making people interact with the learning environments. 

 

This research focuses on how people gain knowledge around the marketing mix. This is one 

of the key factors when a company is performing a marketing campaign. Schools and 

business courses tend to make students read papers to learn marketing and gain the general 

knowledge.  

 

By applying a learning environment with interactions, the students must use different trials 

to explore different outcomes. The research is looking at the comparison between the 

traditional reading and a new method of learning which is the interactive learning 

environment.  

 

The results offer an opportunity to look further into the policy of interactive learning 

environments. There will be multiple analysis covering the reference participants 

documenting their improvements, and analysis of the participants who struggled with the 

learning.  

 

The insight provided are practical for the stakeholders. It offers a critical view on traditional 

reading with insights of benefits with renewing the learning method. The interactive learning 

environment is statistically analyzed with suggestions of benefits and obstacles with 

implementations.  

 

The critical review of conclusion is made for further research. The conclusions of this 

research paper are conducted for implementations. It provides a view of the interactive 

learning environment for the future of learning. This new way of learning, the dynamic and 

modern way of interactive learning, could greatly improve the results vs traditional ways of 

learning. 
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1. Problem formulation 
1.1 Introduction 
In the past, a student had one avenue for learning. This has changed over the last few 

decades with the introduction of the internet and computers. One specific form of learning 

environment has formed, which is called interactive learning environment. An interactive 

learning environment is where the participants have the opportunity to make changes of 

parameters and see changes in a simulated event. An interactive learning environment could 

be defined as a game where participants make their own decisions to try different 

outcomes. 

 

There has been few to zero studies on learning by interactions versus learning by traditional 

methods. This thesis will look at the differences in the learning of the marketing mix. Either 

by using a traditional reading material versus using a System Dynamics model based 

interactive learning environment. 

 

The goal of this thesis is to determine if a System Dynamics model based interactive learning 

environment is a better method for teaching marketing mix then a traditional reading 

method. This thesis strives to measure the effectiveness of the material learned in both 

cases, and to compare and contrast. 

 

1.2 Introduction of marketing: 
In 1959 Neil H. Borden, a professor at Harvard came up with the concept of the marketing 

mix (Borden & Marshall, pp. 498-518, 1959).  While the original study is old, the theory still 

enjoys continued use today. As late as 2021 there was made studies about the eight P of 

marketing (James, 2021). These states the continues research on the original topic which 

was the four Ps of Borden and Marshall. The basic theory states that the market is controlled 

by four different parameters that are well known within the marketing field as the 4P’s.  

 

The market mix is a combination of Price, Product, Promotion and Place. Borden and 

Marshall explain how these parameters operate within the brand awareness of a product 

towards the customer. 
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1.3 Price 
The first P’ is price.  As is generally well understood, pricing is a key component of the 

marketing of a product. Pricing strategies are easiest to modify, and the only factor which 

directly affects income. The way a product is priced also helps to locate the product in a 

market. (Išoraitė, p.25-37, 2016). An example of this phenomena is Rolex. Rolex is expensive 

and high class, and due to its price and exclusivity the number of items sold is small. 

Continuing with the watch metaphor, on the other end of the scale is Timex, whos watches 

are cheap, and therefore, plentiful. 

 

1.4 Promotion 
The next P’ is promotion. The purpose of promotion is to increase customers awareness, 

which leads to higher sales rates and generally helps to build or cement brand loyalty. The 

more money spent on promotion generally yields better visibility, but not always more 

customers. The quality of the money spent is an important factor on return of investment. 

(Išoraitė, p.25-37, 2016) If the companies promote the product correctly, they can gain 

customers by top of mind. This is the first product a person thinks of when asked a question. 

Example here will differ from person to person, but typically this will contain Coca Cola, 

McDonalds, Colgate etc. These are brand names which are typically the first a person thinks 

of when asked “If I say soda-brand, fast food chain or toothpaste, what do you think of?”. 

 

1.5 Product 
The third P is product.  A product is a physical product, or a service provided for the 

customer. A product is the favor given to a customer in exchange for their money. The 

product is a critical factor in marketing as it can create attention and satisfy needs and 

wants. It can also include experiences, people, places, property rights, businesses or 

organizations, information, and ideas. (Išoraitė, p.25-37, 2016) The product is what 

companies sell. Marketers need to give the customer something in exchange for their 

money. The product itself can create enough market power for the customer to buy it if it is 

a product of need, or a product that customers want. A company can however never have a 

product without price, place or promotion and still earn money. 
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1.6 Place 
The last P of marketing is called place. This is in business equivalent to distribution. 

Distribution is a part of the marketing mix that makes the product more accessible for the 

consumer. It is also a part of the marketing mix because it provides visibility for the company 

towards the customers during the stages of distribution. 

 

Uzniene (p.89, 2011) argues that distribution chain is necessary to: 

- Analyze customer needs 

- Determine the distribution chain objectives and possible obstacles to achieve them 

- Identify the key distribution chain alternatives 

- Assess these alternatives 

 

The placement of a product is critical for the business. The distribution does have an impact 

on the marketing mix. Marketing a product through distribution allows the company to have 

moving promotion, analyze the market and work with different positions for your product.  

 

1.7 Marketing mix 
The four P´s above is the original market mix theory. To have a successful product in the 

market, a company is encouraged to use marketing of a product. These four parameters 

intervene with each other. What this mean is that a company needs a product to sell. Once 

they have a product, they need to know how to price it. The pricing of the product is how 

the company generate income.  

 

The product needs promotion to help the people understand that the product fulfills a need 

or want. The promotion of a product creates the attention for the buyer. If a company has a 

great product but no one knows about it, the product will not sell. The product needs 

distribution. This includes the delivery of a product to the customers, where to sell the 

product and promotion during the distribution.  

 

1.8 Learning by interactions versus learning by reading 
The McGraw Center of learning describes a problematic learning issue as follows: “Most 

people believe that repeated exposure to material, such as “going over” notes, “re-reading” 
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are the main and most important ways to learn and “absorb” information In fact, research 

shows that memorizing in this way has significant shortcomings. Such methods are not only 

highly time-consuming and less than optimally effective, they are often rather boring. There 

are not only more effective and efficient methods of learning, but alternative approaches 

are often more engaging, interesting, and enjoyable.” (The McGraw Center of learning, 

2019).  

 

The problems with learning by reading alone are nothing new, and this thesis demonstrates 

a potentially viable technique for improving learning outcomes when applied to the problem 

of teaching about marketing mix. There is a dynamic problem in learning. The modern way 

of making student, in all stages of school, consume readings, academic texts and quizzes 

might be “boring” as the McGraw Center of learning says, and this has negative 

repercussions on the amount of material learned (The McGraw Center of Learning, 2019).  

 

As the McGraw Center of learning suggests, better methods of teaching will likely involve 

direct engagement by students, and this thesis measures learning outcomes from traditional 

reading methods vs. a more engaging System Dynamics model based interactive learning 

environment.  

1.8.1 Reference mode 

 

(Figure 1) 
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A wonderful example of the problem with traditional learning techniques, such as reading, is 

Gibbs (1992) study about attention. When a student reads a paper, the attention given to 

the paper will fall drastically after 15 minutes.  

 

The attention of a student will stabilize at a low level after 20 minutes and the attention will 

remain low until the conclusion. Students show more attention in the end when the subject 

is concluded and there is a summary of the subject according to Gibbs (1992). 

 

A study by Renaissance (2018) explains that the general reading done by students has 

lowered over time. 54% of students read less than 15 minutes a day. This drastically lowers 

the possibility via reading, and modern educational programs which relies on reading will 

clearly falter in such an environment. 

 

1.9 Learning marketing 
The overall ability to learn any subject will affect the ability to learn marketing management. 

The issues described above about learning in general are also directly relevant when learning 

market mix.  

 

One of the problems with learning marketing management is the amount of knowledge 

needed to master the subject. To understand how difficult it is to succeed in marketing, one 

only needs to hear the words of Knotts who says “out of 1,500 organizations surveyed, 

nearly 85% of them said they had a content marketing strategy, yet just over 10% rated their 

content marketing strategy as excellent.” (Knotts, 2021) 

 

Marketing management and the marketing mix is complex as it involves people, and the 

psychology of people. Learning how people think and behave is difficult. A key part of 

marketing is trying to persuade people to buy products and services. Marketing strategies 

can be read, but can students and junior marketers understand the material better through 

interactions? That is one of the questions this study will look at.  

 

Learning marketing can be difficult. One must deal with different problems, and statistics 

may change from one project to the next one. “Marketing practice and scholarships are 
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facing unprecedented challenges. The unsustainability of resource use, increasing of equity 

of the market, and the continued decline in societal trust pose a threat to business and 

“marketing as usual”.” (Pirson & Varey, p.1, 2014) 

 

Marketing as a practice evolves over time. This is what makes it so difficult to learn. When 

dealing with marketing, marketing associates are dealing with perception of what people 

react to. The trends of the market will affect the market with great significance.   

 

1.10 Objectives 
The objective of this study is to determine if a system dynamic based interactive learning 

environment is a more effective learning tool than traditional reading when students are 

learning about the marketing mix. 

 

1. Marketing is a complex subject which takes time to understand. The subject of 

marketing mix is the first basic and underlaying structure of all marketing promotions 

and campaigns. The first objective of this study is to enhance the process of learning 

marketing. 

 

2. The second objective of this study is to find a underlaying method which can be 

applied to education at high school, undergraduate or at a business course level. This 

method should help students and new marketing employees understand the basics 

of marketing more easily.  

 

3. The third and final objective of this study is to develop a learning environment which 

makes the subject of marketing more understandable then reading alone. 

 

1.11 Who is affected? 
This study is made for students, teachers, and marketing employees. The study was done to 

generate empirical evidence about how the design of educational material affects the 

learner’s ability to learn it.  
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Students will be affected as they are subjects of learning. If there are changes made to the 

ways that material is taught, students will be affected. 

 

Marketing employees that take marketing courses are the ones that need to learn about 

marketing mix in addition to understanding their market. The employees will have to gain 

knowledge and use it in practice straight away. The employees are the people with the 

specific use of knowledge right after taking the courses.  

 

The teachers of marketing will be affected as they will need to accomplish knowledge of new 

learning techniques. This study can provide an effective method for a teacher to teach a 

subject. The goal is to look at marketing, but this can be a more general knowledge to which 

of the methods of studies that has more impact when learning a new subject (interactive 

learning versus reading). 

 

2. Hypothesis 
To determine if a System Dynamic based interactive learning environment is a more 

effective teaching tool for marketing mix versus reading alone an experiment has been 

designed to measure people’s ability to learn about marketing mix.   

 

2.1 Overall learning 
The testing of learning will be executed by analysis of different learning outcomes. There will 

be testing towards different hypothesis connected with the research. The research is looking 

at the stages of learning. What makes for more efficient learning, interactive learning 

environments or reading? 

H0: Students show more improvement in their overall understanding of marketing mix when 

presented with a non-interactive reading. 

H1: Students show more improvement in their overall understanding of marketing mix when 

presented with an interactive and engaging simulation. 
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The hypothesis states that there is a correlation between studying and the overall learning. 

There is a connection between interactive learning and the gain of knowledge. The 

hypothesis will combine the gain of learning with the correlation to studying.  

 

2.2 Understanding of marketing 
The next hypothesis to investigate is the understanding of the marketing mix. The 

understanding of marketing will be tested in simplicity as this is one of the stages of learning. 

In this thesis learning is divided between the understanding of marketing, which is how 

much each participant understood when reading the text, and knowledge of marketing, how 

much can a participant recall of the learning using their own words. 

H0: Students show more improvement in their understanding of marketing mix when 

presented with a non-interactive reading. 

H1: Students show more improvement in their understanding of marketing mix when 

presented with an interactive and engaging simulation. 

This hypothesis is formed to make the research look at how much understanding is gained 

from the different types of learning. The hypothesis is combined with the research on 

interactive learning environment’s impact on learning. This is believed to have a higher 

impact on the understanding than traditional learning.  

 

2.3 Knowledge of marketing 
When conducting this study, there is a separation between understanding and knowledge. 

The knowledge of marketing will be tested to see if people know more when they have 

submitted than they did before. This knowledge should be represented in the tests done. 

The knowledge captures the participants ability to write a short statement about aspects in 

the marketing mix in their own words. 

H0: Students show more improvement in their knowledge of marketing mix when presented 

with a non-interactive reading. 

H1: Students show more improvement in their knowledge of marketing mix when presented 

with an interactive and engaging simulation. 
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The impact on knowledge will be influenced by the method of learning. This is the 

hypothesis connected to the alternative hypothesis that there will be analysis referred to.  

 

2.4 Reference hypothesis 
Educators are always challenged to keep their students’ attention. They must learn to be 

engaging, to come up with interesting activities, and to go beyond traditional pedagogy to 

ensure that learners understand the information being imparted to them. Teachers seeking 

to keep their students engaged must employ interesting methods that will sustain the 

interest of as many students as possible (Ergas, p.66.81, 2016). 

 

 

(Figure 2) 

With Ergas words in mind, the following figure (2) was built. As recalled, the reading material 

had attention span of 15. Minutes. With the lack of science in the field of interaction, there 

is have made a reference mode of the hypothesis. There is a belief that the focus span can 

be prolonged because of the interaction.  
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2.4.1 Comparison of reference mode 
To keep the attention of the participants for a longer amount of time, there is a need for 

actions. The interaction between the participants and the game will keep them focused, 

motivated and able to gain knowledge for a longer period before losing interest.  

 

The interactive learning environment requires a similar attention span in the beginning as 

when compared with traditional learning. In the beginning there is a lot of information to be 

gained, and learners who read well will probably gain more information than the interactive 

learner. This is because the interactive learner is “playing around” to understand the game. 

Once the reader start losing focus, the interactive game learners ought to gain more 

knowledge with a more “fun” learning method. The sustainability of interactive learning 

should likely be an expanding advantage over time. 

 

2.5 Method 
The interactive learning environment which the treatment group uses, is based on a more 

complex form of the bass diffusion model (Bass, 1969) which was used as a teaching 

example in GEOSD-309 in 2021. 

 

The idea is the same, but the execution is highly different. The model which the game is built 

upon has the same structure as the original model, but the parameters, weight of attributes 

and numbers are different.  

 

The model was changed to represent the streaming market. The streaming market is highly 

relevant to today’s market as it is a well-established market. This is a subscription-based 

market where the customers pay a monthly fee to keep their subscription. 

 

For this experiment the model is built around four different companies: 

1. Discovery plus 

2. HBO 

3. TV 2 play 

4. Netflix 
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There is made a game trough interactive learning environment from this model. In the 

interactive learning environment, the participants are playing as “Discovery plus”.  

 

2.5.1 Business 
The model consists of three Modules. The first module is the business module.  

(Model 1)  

This module is made to calculate the profitability of the business. The income of the business 

will come from the one-time payment of welcome offer, then the monthly subscription fee. 

This module will affect the result of the game. The goal is to keep the participant active 

throughout the game knowing that they get a result.  

 

The game is built so this module gives a cumulative profit at the end of time 96 (end of the 

game). This cumulative profit is an indication of how well the decisions of the participant has 
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been. The cumulative business profit can be used as a benchmark for understanding how 

well a participant understand what they have been thought, if the profits are low, the 

participants will know that their decisions is not the best for the company. This should 

capture the essence of real life. If a participant makes great progress in the interactive 

learning environment, they should have an idea of marketing mix in reality. 

 

2.5.2 Market 
The second module of the model is called market. The market module captures the 

costumers of each company. The module is working with both existing and potential 

customers. 

 

(Model 2) 

The market module captures the totality of the market. It is made so that the customers will 

have only one streaming network for simplicity. This is to make it easier for the participants 

of the game to understand the numbers they are given. 

 

The market module gives the participants a market share. This is mostly what they make 

their decisions on. They will play around, trying to gain market shares from the other 
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companies, earn more money (from the business module) and learn how marketing affect 

their market share.  

 

2.5.3 Policy 
The last module in the model of streaming wars is policy. The policy includes the parameters 

the players are controlling to gain market share and business cumulative profits.  

 

 

(Model 3) 

The policy of the model is the last module. This is the biggest and most complex part of the 

model. The converters marked in yellow is the player-controlled parameters. The whole 

game is built so the player controls the outcome. When the participants change the yellow 

converters, the whole system is affected.  
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The policy is made to see changes in the market and business. When the player implements 

changes to the parameters, change will appear to their game. This is the market mix at work. 

The product is given. The price is changed by the player. The promotion is a parameter 

which the player can affect. The distribution can be affected as the players does change the 

streaming and content spending. 

  

2.5.4 Interactive learning environment 
From the model above, there is made an interactive learning environment. This represents 

the different ways of learning. There are two different methods of learning tested in this 

research,  

1. Interactive learning environment 

2. Traditional learning 

The interactive learning environment is built from the system dynamic model shown in 

2.3.1-2.3.3. The interactive learning environment is built based on a paper from Išoraitė 

(Išoraitė, 2016). The knowledge of Išoraitė combined the modified “Console Wars model” 

makes the interactive learning environment.  
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(Picture 1) 

The layout of the Interactive learning environment looks like this. Picture one shows how the 

player can change the parameters of marketing. The player can experiment and gain insights 

on the different parts of the marketing mix. When ready they submit their decisions by 

pressing the play button, and they are directly moved to analysis, where they can see the 

differences of impact from their own decisions. 

 

2.5.5 Treatment groups 
To measure students’ knowledge the thesis has used a pre- and post-test survey.  The pre-

test survey is used to capture their base understanding and knowledge of the marketing mix.  

 

After the participants have answered the pre-test survey, they were assigned to either the 

reference group or the test group. The reference group gets a text to read before they are 

answering the post-test survey. This is to capture the ability to gain understanding and 

knowledge. The text is made of Išoraitė (Išoraitė , 2016) and is called “MARKETING MIX 

THEORETICAL ASPECTS”.  

 

The test group then plays through the interactive learning environment. This is for them to 

try out different theories, play the game and learn at the same time after which the test 

group participants answer the post-test survey. This is to see if they have gained any 

knowledge.  The surveys are identical for the two treatment groups. The pre and post-test 

surveys contain questions asked in the same order. The different alternatives for each 

question are randomly placed. This is done to make sure the participants cannot find a 

pattern or answer in a pattern.  

 

2.5.6 Pre- and post-tests 
The pre- and post-test surveys have been designed according to the method demonstrated 

by chapter 2.3. This pre- and post-tests are based on facts and knowledge that the 

participants could find from either the reading or the interactive learning environment. 

 

The first portion of the pre-test survey captures the email address of the participant. This is 

to be able to contact them with part two and connect them with a participation number. The 
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emails will NOT be published in any way. This is a violation of GDPR, and the emails have 

been replaced with their participation number for any publishing. 

 

To keep the participants anonymized, the information gathering is operating with vague 

demographic questions. 

 

2.5.6.1 Demographics 
The first questions after establishing contact are about demographics. The following 

questions were asked to the participants. 

 

- How old are you? 

- Where are you from? 

- What is your highest educational level? 

- What is your income (optional)? 

 

These questions are made to verify that any observed differences in performance between 

the reference and test groups are due to the design of the experiment as opposed to any 

differences in background or experience. 

 

2.5.6.2 Understanding the research 
This is questions made to understand the research material presented. The understanding of 

marketing is put into a section of the pre-test survey. The participants are asked ten multiple 

choice questions. The questions are: 

 

- What is the purpose of promotion? 

- What is the most important strategy with pricing? 

- Why is distribution (place) a part of the marketing mix? 

- What is the purpose of a good distribution chain? 

- What are the products most important factors in marketing? 

- Does an increase in sales make more revenue? 

- How do you generate income in a monthly subscription price model? 

- Which effect does spending have on promotion? 
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- How is the product life cycle when you launch an updated product? 

- What happen if you increase the budget on marketing and lower the price of the 

product? 

 

All these questions have one right answer, three wrong and one where they can say that 

they do not want to answer. The questions test the participants understanding of marketing. 

The first four questions are definition questions given directly in the text; the last six 

questions are defined in the text with different wording.  

 

2.5.6.3 Knowledge of marketing mix. 
The knowledge of marketing is measured in open ended questions. The participants get 

three different open-ended questions to show what they have learned with the research 

material given to them. The open-ended questions were framed: 

 

- Explain the market mix 

- What is the importance of renewing a product? 

- What happen if you do not want to renew your product? 

 

These questions of the pre- and post-test surveys are formulated to capture how much each 

of the participants has gained in knowledge when doing the survey. The participants will 

show their knowledge with their own words.  

 

2.5.6.4 Scoring the survey 
The survey is made so each answer can get the participant one point. For simplicity the 

participants either get one point or they get zero points. In the multiple-choice answers, the 

correct answer gets a point, the wrong answer gets the participants zero points. For the 

simplicity of analyzing, the “Do not want to answer” will give the same number of points as a 

wrong answer.  

The open-ended questions are corrected with a script, this is to determine “what this thesis 

is looking for”. Kelly states that it is important to understand which aspects of the survey are 

important, and therefore have some base-statements to correct after. “Prepare the essay 

rubric in advance. Determine what you are looking for and how many points you will be 
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assigning for each aspect of the question.” (Kelly, 2019). There are a few key points that the 

participants need to address to get a point. If the participants can show knowledge of 

marketing, they will earn a point accordingly to the scripts. If a participant answers partially 

right, AND show knowledge, it gets them one point. The participant needs at least 50% of 

the answer correct with them showing knowledge to gain the point needed. 

 

These are the key words that will be looked at when scoring the survey. 

- Explain the market mix 

o Price, product, promotion, place.  

- What is the importance of renewing a product? 

o Product cycle. Profits. Maintaining brand name. marketing mix. 

- What happen if you do not want to renew your product? 

o The product will eventually capitate. There will be no needs to satisfy, and the 

profit will decrease to a bankrupt brand.  

 

There can be a lot of different answers which are correct. This can give the participants a 

correct answer. The tests were scored anonymously using participant numbers to keep the 

study fair.  

 

2.5.7 Decisions on interactive learning environment 
The interactive learning environment is built so the participants can get more than one 

chance to play the game. This is not a win or loose game. The game is built for the purpose 

of learning. When the participant has played through the whole game, they get the 

opportunity to hit “play again”. All the parameters then reset, and the player can try again to 

see what works better, or what does not work at all. This is a part of the experience which 

the participants are highly encouraged to do. 

 

There is also a part of the interactive learning environment which includes some background 

knowledge. This is where the participants can learn about the marketing mix. There are 

some brief explanations to what the different P’s of the marketing mix impact, and how they 

can see their different decisions impacting the overall result. 
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3. Analysis 

The participant solicitation had to be done by asking friends and family, crowd sourcing tools 

like Amazon Mechanical Turk were disregarded due to the complexity of the task, and the 

lack of motivation of the participants. The motivation for the participants was to help the 

thesis gain insightful knowledge and data. Around 100 people were recruited and 46 of them 

answered part one.  From the 46 that answered part one, there was 43 that took part in part 

two, and 41 of them answered before the deadline for analysis passed. 

 

3.1 Sensitivity analysis 
There has been made different sensitivity analysis to the model. These sensitivity analyses 

were made to validate the model and its behavior before making the interactive learning 

environment.  

 

The first sensitivity analysis made to validate the “marketing spending” and “subscription 

price”. The “marketing spending” was set between zero and $25.000, while the 

“subscription price” was set between $5 and $15. This was tested to validate the structure of 

the model to make sure that the parameters did not have a bigger impact on the 

“cumulative business profits” than normal. Cumulative business profits were chosen as the 

metric to study during the sensitivity analysis because it is the key result the participant will 

use to judge their performance. 

 

The test was done with the company “Netflix” for model validation. 
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(Figure 3) 

The results of the first validation test shows that the model reacts to changes in these 

policies, but it does not react in an overly sensitive manner. This shows that the structure of 

the model is valid to the purpose of this study. The model properly reacts to the decisions of 

the participants  

 

A second test was done using the same method to test the policy parameters which capture 

the spending on content and streaming quality. This was combined with the one time offer 

of welcome price. The results demonstrated by this second test, like the first demonstrate a 

plausible set of reactions without being overly sensitive.  For instance, with a low price, the 

model does not allow the company to cover their expenses and therefore the company loses 

money throughout the simulation period. Likewise, with an attractive product on sale, the 

model generates significant profit if the price matches the customers expected value. This 

sensitivity analysis was included to look at the sensitivity when more than one variable is 

affected. 
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(Figure 4-5) 

The sensitivity analysis shows similar results as earlier. There is plausible and realistic 

movement when the parameters are changed. This is as it should be, and maintains the 

realism for the player in the interactive learning environment. Because of this the learning of 

marketing can take place as the model behaves in a manner consistent with a realistic view 

of the market.  

 

3.2 Demographics 

3.2.1 Country of origin 
To get an understanding of the results, the demographics of the participants needs to be 

taken to account. Of the 41 valid and timely respondents 39 of them are from Scandinavia. 

The last two respondents are from rest of Europe and Asia. 

 

3.2.2 Age 
The next demographic which should be looked at is the age of the respondent.  
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(Chart 1) 

The average age in the reference group is 27 years old. In comparison the average age in the 

test group is located at 29 years of age. Compared to the average of 28 years of age in the 

experiment. 

 

(Chart 2) 

As be shown in chart one and two, there is a negligible difference in age distribution of the 

reference and test groups. Both are heavily skewed to younger participants and the variation 

in the older participants is minor. 

 

3.2.3 Educational level 
The next demographic attribute is the level of education. From the answers attained in the 

survey, the average educational level is high school.  
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(Chart 3) 

The answers are almost close enough to say that the average is bachelor’s degree, but it is 

still short. The categories in education level are as following. 1= less than high school, 2= 

high school diploma, 3= bachelor’s degree, 4= master’s degree, 5= above master’s degree. 

 

 

(Chart 4) 

Once more there are differences between the groups, but the differential is small. The group 

which has interacted with the learning environment, are capable with 51% of the total 

education. This means the group which read the article contains 49% of the education. This 

is such a small difference that it cannot be concluded as the reason for differences. 
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This difference is not big enough to say that the average of one group is a higher degree 

than the other. Both groups have high school as their average degree. 

  

3.2.4 Income 
The last demographic which is looked at is income. The average income is right around 

50.000 dollars per participant per year. According Statistisk Sentralbyråd the average salary 

in Norway compares to 60.000 dollars. (SSB, 2022) This means the participants have a salary 

just below average in Norway.  

 

(Chart 5) 

The collection of data is determined as: 1= less than 10.000 dollars, 2= 10.001-30.000 

dollars, 3= 30.001-50.000 dollars, 4= 50.001-70.000 dollars, 5= 70.001-100.000 dollars, and 

6= above 100.000 dollars.  
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(Chart 6) 

The group with the traditional learning has 48% of the income of the total answers. This 

means the group with the interactive learning environment has 52% of the total income. 

This is the same as with the age difference. The difference is small, and there cannot be 

drawn a conclusion that this is a definite factor of difference. 

 

3.2.5 Results of demographics 
The demographics between the test group and the reference group is as represented in 

chart one to six is very similar. Assigning the participants to the test or reference group was 

done at random. The participants that answered at an even number ended up in the test 

group, participants with an odd number were assigned the reference group. This random 

selection has given a fair split between the groups in demographics. 

 

3.3 General results 
To analyze the results gathered in this thesis it was important to understand of how much 

marketing the participants knew prior to the experience. The first survey was designed to 

understand the level of marketing knowledge and understanding the participants had 

initially.  

 

After scoring the tests, there is a gap in prior knowledge in the groups. From the group that 

was given the traditional learning test, after the first survey, they had a lower level of 

knowledge before learning material was given to them. It does not matter at which level the 

participants started, the average score from the first survey is so low, that the need for 

learning is huge on both the test and the reference group. The rate of improvement for both 

the reference group and the test group were the outcome of the analysis. How much prior 

knowledge the participants had did not impact the thesis, just the improvement rate. 

 

3.3.1 Reference group’s general results 
The test had a maximum of 13 points. The average of the reference group (traditional 

learning) was 5,35 points on the test prior to the reading material.  
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After the first part was answered and the participants had completed their specific material, 

the total points had an increase. The reference group had an increase in total point from 

5,35 to 6,3 points.  

 

(Chart 7) 

Here are the results of the improvement from first to second trial. From the 20 respondents 

there was an average increase in points of 0,95. This increase is a result of learning the 

material and getting research done. 

 

A regression P-test was conducted to determine if the improvements was at random. The 

result was a statistically significant value of 0,000495 (P-test analysis in appendix 6). This 

means that the chance of increase in general knowledge by the participants being by chance 

is extremely small. 

 

The point tally of 0,95 is an 17,76% increase from the testing with just prior knowledge to 

the testing done after the reading of the material. Here, the total score increases from the 

5,35 points to 6,3 points. The analysis of increase in points is done to normalize across the 

two different starting positions of the treatment groups. To keep the knowledge level fair to 

the testing, one part of the analysis will contain statistics of increase. Increase in points 

keeps a statistical view, where the increase is divided by the original number. If the study 

was given the total score on each parameter, the group with higher prior knowledge and 

understanding would have an advantage.  
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3.3.2 Test group’s general results 
The test group does show an increase from part one to part two. The test group scored an 

average of 5,81 after the first survey.  

 

(Chart 8) 

After the test group had some time to interact with the learning environment, the results 

improved. The test group had an overall improvement from 5,81 to 7,48. This is an increase 

of 1,67 points.  

 

The regression P-test shows that the changes is not at random. The P-value of 0,000751 is 

significantly lower than 0,05. The significant P-value show interactive learning environment 

learning curve is not at random. (Appendix 7) 

 

The improvement from the first test to the second test is at 28,67%. The results given from 

the test subjects shows a great increase after being presented with the research material.  

 

3.3.3 Comparing test group with reference group on general results 
There is an increase in overall score when testing. When looking at the differences between 

interactive learning environments and traditional learning there is an increase of 10,93% in 

favor of interactive learning environments. This number is taken relative to their scores on 

the pre-test survey. This change was measured by comparing the average improvement of 

all participants in the reference group to the average improvement of all participants in the 

test group. 

 



GEO SD 351 – Master thesis. 

 28 

 

(Chart 9) 

From chart 9, there are clear differences from pre- and post- testing. The total improvement 

tallies 54 points spread across all 41 individuals in both the treatment groups, which is an 

average of 1,31 points per participant. The total improvement on the traditional learning 

group is 0,95 points. This is a 17,76% improvement with treatment. In the interactive 

learning environment, the total improvement were 1,67 points. This is an increase of 28,67% 

with interaction on the learning environment. 

 

When conducting a student T-test to see if the statistical change in the total score is 

significant, there is a P-value of 0,275. This is above the significance level of 0,05. Which 

concludes that there is not a statistical significance between the improvement level in the 

total score. 

 

3.4 Understanding marketing mix 
When looking at the understanding of marketing mix, the first ten questions of the survey 

come to attention. These questions are formed in a multiple-choice format. This is to locate 

the level of understanding marketing the participants have progressed from and where they 

are located now.  
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3.4.1 Reference group’s understanding of marketing mix 
The understanding of marketing the reference group had before they did the reading was 

4,8 out of a possible of 10 points. Of course, this means that the participants in the reference 

group had plenty of room for improvement after doing the reading. 

 

(Chart 10) 

The improvement in the post-test survey scores among the participants in the reference 

group, shows the very well-known effect that reading does improve the understanding of 

marketing. Those in the reference group improved from a baseline of 4,8 points to 5,25 

points. This is a 9,38% increase in their total understanding of the marketing mix.  A P-test 

was then performed to see if that change was statistically significant. The P-value was 

calculated at 0,00271 which is lower than the alpha of 0.05 which makes the value 

significant. The improvement in performance is very likely not random. (Appendix 8) 

 

Diving deeper and looking at the different pieces of the survey, there are some interesting 

insights. The first four questions of the survey are answered by directly reading the text 

provided, while the last six require some thinking, reflecting and synthesis by the participant. 

On the first four questions the reference group improved from an average of 1,85 points per 

participant to 2,35 points per participant. This is an increase of 27,02%. This is important 

because it shows one of the key strengths of reading, namely that it is a good way to learn 

definitions.  

 

Looking more closely at the last six questions which require an understanding of what the 

participants have read, the score of the reference group decreased. The average score of a 

participant in the reference group went from 2,95 to 2,9 on the last 6 questions.  This leads 
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to one possible conclusion that traditional learning via reading may not be ideal for synthesis 

tasks. 

 

3.4.2 Test group’s understanding of the marketing mix 
The test group using the interactive learning environment used the same surveys as the 

reference group and out of a possible 10 points, they on average scored 5 points. 

  

(Chart 11) 

After using the interactive learning environment, those in the test group saw an increase in 

the score from 5,0 points to 5,67. This is an increase of 0,67 on average. The difference of 

0,67 points is a 13,34%. This result shows great promise for the utility of interactive forms of 

learning for teaching marketing mix. This result was confirmed to be statistically significant 

using a regression P-test which was calculated to be 0,00000970 which is far below 0,05 

demonstrating that this improvement was not random. (Appendix 9) 

 
Looking more closely at the first four questions versus the last six, there are improvements 

in both on average.  The improvement on the first four questions which measured the 

understanding of definitions, was 0,09 points from 2,48 points to 2,57 points. This is a 3,85% 

increase. On the final 6 questions which measured their ability to understand and 

synthesize, the improvement was 3,1 points on average which is a 22,64% gain. 

 

3.4.3 Comparing test group with reference group on understanding and synthesis 
Overall, the test group using the interactive learning environment performed better and 

showed greater improvement. When looking at the differences between the traditional and 

interactive learning environment groups, there are some differences.  
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The first four questions about definitions are more easily found in the reading by 

participants in the reference group. While these definitions are also located in the 

interactive learning environment it would appear that most participants did not either: find 

them, read them, or retain them. This suggests that likely traditional learning techniques are 

more effective for teaching this kind of knowledge.  

 

 

(Chart 12) 

The next six questions to compare the participants ability to understand and synthesize 

based on what they experienced. Here the results are much different. It would appear that 

the reading had no effect on people’s ability to understand and synthesize while the 

interactive learning environment had a measurable impact of a 4% improvement. 
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(Chart 13) 

When testing the significance level with a student t-test, the P-value was 0,641 which is 

higher than the alpha of 0,05 which shows that there is not a statistically significant 

difference between the improvements in the test and reference group on understanding and 

synthesis.  

 

3.5 Knowledge about marketing 
There are as previously stated three open-ended questions. This is where the participant 

gets their opportunity to express their knowledge of marketing in words. The testing is done 

in the same manner as before, where there was both a pre and post experience 

measurement.  

 

3.5.1 Reference group knowledge about marketing 
When the reference group was given the first survey, their knowledge about marketing was 

very limited. The total score they could potentially earn was 3 points. The traditional 

learning group managed to earn 0,55 of those points. They clearly had a massive potential 

for improvement.   

 

(Chart 14) 

After reading the given materials the reference group managed to increase their score by 0,5 

points. earning 1,05 points on the post-test which is an improvement of 90,9% which was 
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demonstrated to be statistically significant at an alpha of 0,05 using a regression P-test with 

a P-value of 0,00332. (Appendix 10) 

 

3.5.2 Test group knowledge about marketing 
The measured prior knowledge of marketing was higher in the test group, but still there was 

much room for improvement. The test group averaged a total of 0,81 points out of 3 points 

on the pre-test.  

 

(Chart 15) 

After the test group had finished with the interactive learning environment there was an 

average of 1 point in improvement to a massive 1,81 points per participant, which is an 

improvement of 123%. The regression P-test conducted shows a significant P-value 

measured against an alpha of 0,05, the calculated P-value was 0,0301 which leads to the 

understanding that this improvement was not random. (Appendix 11) 

 

3.5.3 Comparing the test group to the reference group in marketing mix knowledge 
The improvements in both treatment groups were significant and large. This leads to the 

known understanding that it is possible to teach marketing mix relatively easily, but as can 

be seen in Chart 16 those in the test group showed larger improvement and had a higher 

score on the post-test.   
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(Chart 16) 

The improvement in knowledge were expected in the reference group, as reading has been 

used for many decades to teach marketing, but when measured against interactive learning, 

it appears that the interactivity may work better, and make it easier to visualize and 

understand how complex problems like marketing work. 

 

The improvement measured using both methods of learning have shown positive results. To 

improve participants scores by a factor of 2x is outstanding. There is a reason why students 

who use more time studying have a greater chance of success than students who do not. 

(Renaissance, 2018).  Although the improvement in the test group was larger than that of 

the reference group, it cannot be reported as statistically significant because a student t-test 

shows a p-value of 0,153, which is higher than the significance level of 0,05. 

 

3.6 Limitations of analysis 
There are limits to the applicability of the analysis done and they are important to address. 

First, the test group had a better understanding of marketing than the reference group from 

the start. This could lead to better understanding after being provided new material and 

closing the gap in knowledge could be harder to do when a participant has a lower level of 

prior knowledge and understanding. 

 

There are some small differences in salary, education, and age. This could impact the 

participants ability to learn, likewise some may have had experience from a job which could 

impact the participants understanding of the material. 
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The number of participants could impact the study. Even when the participants are 

randomly assigned and there are small differences in between the reference and test groups 

there may be other systematic factors which are unaccounted for which could impact the 

results as the experiment is scaled up in size.  

 

Finally, this analysis did not capture the total time spent on the task by the participants and 

there was no measurement of how the participants spent their time and effort. This makes 

the analysis deficient in understanding gained per unit of time spent working e.g., it may be 

likely that those who worked with the interactive learning environment spent more time 

learning hence why their performance improved more. It also makes it difficult to 

understand which of the participants have actually fully read the text, or how much effort 

has been put into the simulation. 

 

4. Policy 
To understand why using an interactive learning environment to study and learn improves 

people’s ability to learn this thesis will use reference participants and dissect their 

performance to comment on what worked and didn’t work.  

 

4.1 Comparison 
When looking at the results from a participant who did well and a participant who did not, 

there are many differences. For instance, some of the participants in the test group did not 

even play through one complete game before quitting, whereas others have made a large 

investment in effort as measured by the number of times they played through. As expected, 

there are also differences between the simulation runs of the highly motivated participants 

who played through many times. To learn the most from the data collected, this thesis will 

compare between participants who have done a great job, and those who needs a little 

work, ending with total data collection review at the end of this chapter. 
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(Graph 1)  

There are collective differences between the participants who have done a good job and the 

participants who needs a little bit more learning, and we can see the differences in the effort 

they put into the simulation experience. The price seen above (Welcome offer price current) 

is one of the key parameters the participants had control over. It can be seen that some 

have experimented with the price while others have kept it constant.  

 

The same type of behavior is spotted with marketing spend, which is another key parameter 

players can control. There is a distinct difference in how much experimentation has been 

done as seen in the changes (or lack thereof) in parameters. 
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(Graph 2) 

Above in graph 2 are the changes done by four of the participants. The effort put in by these 

different participants were reflected in the results each participant achieved (the marketing 

spend show a participant in light green with zero changes, while other participants have 

been made more changes). While only two parameters have been plotted here, the same 

hold true across all ten parameters in the interactive learning environment. 

 

4.2 The participants with great increase in overall score 
There were many outstanding candidates who did a good job learning by using the 

interactive learning environment. To identify which participants gained the most from the 

experience a review of the survey was done, and two representatives of great improvement 

was chosen. The two participants come from different stages in demographics. The first 

participant has a master’s degree and is between 40 and 50 years of age. The other 

participant has a high school diploma and is between 30 and 39 years of age.  

 

There is one significant thing that these two participants have in common, effort. They have 

both used their time on the interactive learning environment. One of these two participants 

ran through the game 16 times! 
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4.2.1 First participant of great increase in overall score 

 

(Graph 3) 

Here are all the different results of the one participant who created 16 different runs. The 

final results of the business cumulative profits, shows that this participant has tried many 

different techniques working through many different combinations of parameters and 

gained knowledge from the work as evidenced by their final post survey. The score of eleven 

out of 13 points in total is an improvement of five points above their initial pre-test survey 

score of six. This is an 83,33% increase.  

 

When their decisions are looked at more closely, there is as expected many trials with 

different numbers used on all parameters overtime. The efforts made by this participant to 

understand, gain knowledge, and see changes cannot be talked about enough. Here again 

there are many different trial and error runs, leading to a result of learning.  

 

This participant had a total of two hours and 45 minutes in the game. The results shows that 

marketing can be learned and understood during half a school day or one seminar at work.  
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4.2.2 Second participant with great increase in overall score  
The other participant with great results had an increase from six to ten points. This is an 

66,67% increase in score. When the result of this participant is looked at, their path to 

understanding marketing is very different.  

  

(Graph 4) 

This participant used their time to understand the differences and really analyze the 

differences in behavior during the simulation. This participant used three hours and 40 

minutes on the game. The time was well spent in analysis to understand how the different 

parameters worked. As provided above, this participant used two runs to fully understand 

the parameters before finishing one run with great results.  

 

When the participant’s choices are analyzed, there is a clear pattern in their technique. The 

decisions made show a great deal of variation.  
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(Graph 5) 

The numbers are constantly changing, where the participant is looking for changes and 

knowledge on how to play and how to improve. This is a similarity found in most of the 

participants with greater scores and higher value improvements.  

 

4.3 Participants with less improvement in overall score 
The two participants who were chosen as examples of poor performance were both 

between 20 and 29. They have different educational backgrounds. One has high school 

diploma, and the other is a bachelor graduate. The participants are chosen because they had 

zero and negative improvement, while having the pattern of decisions that most of the 

people with less gain acquired. One attribute that these two participants appear to have in 

common is lack of patience. The first participant finished two runs of the game while only 

advancing once during third try. The second participant did not advance the game more than 

once.  

 

4.3.1 First participant of less improvement in overall score 
The first example of a participant with little improvement used close to no time on the 

interactive learning environment. The first game played by this participant had one year of 

progress in the game, which means they pressed the advance button only once.  

 

The next time this participant played the game, they also made only one year of progress.  
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(Graph 6) 

This participant likely represents a group of participants who had a hard time understanding 

the task provided and how to use the learning environment. This participant had a 0% 

increase.  

 

This participant did not have the patience to really play the game or read the instructions.  

This participant used 40 seconds on the game. This shows a lack of interest and the lack of 

patience. When the game is not played with any motivation or care, there will clearly be 

problems with gaining knowledge. 

 

4.3.2 Second participant of less improvement in overall score 
The second example of a minimally improved participant ran the simulation completely 

through twice.  
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(Graph 7) 

There are similarities between this participant and the second participant with 

improvement. Both used three runs, both have stopped in the middle of the third run, but 

the differences here is the experimentation with the parameters and inputs. This participant 

made few changes to the parameters when running the simulation.  

 

 

(Graph 8) 

When looking at their current content spending decision, it can be seen that this participant 

completed two runs without making any changes. Compared to the participants with strong 

improvement there is a discernable pattern which shows that less effort leads to less 

learning.  
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This participant used one and a half hours to complete the task. This is sufficient with 

respect to time, but there this interactive learning environment did not measure 

engagement so there is no real way to know how much effort was actually spent. This 

participant had a negative improvement from before the learning environment to after. 

Their score went from 7 points to 5 points, a decline of 28,57%.  

 

4.4 All results 
All the results in total gives a complete overview of all the strategies one could employ in the 

experience. From the 21 participants who participated, there were 68 completed runs. This 

shows that each participant had in average over 3 completed runs.  

 

The average time spent by each participant in the test group was three hours. This is the 

total time the participants have used in the game. The measure of time has shortcomings as 

it does not measure the actual time spent on the game, just the total time each participant 

had the game open. 

 

When the results are all plotted, we can see the full range of outcomes achieved and 

strategies employed. 

 

(Graph 9) 

This is the business cumulative profits made by each individual in the test group. There is a 

huge variety in these results and in the learning outcomes. 
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In the sensitivity analysis done at chapter 3.1, there is similar behavior to the graphs. In 

total, the participants have used the game to explore many different possibilities, outcomes, 

and opportunities.  

 

(Graph 10) 

In general, the participants have used their time well to do and make the necessary 

parameter changes to understand marketing and the marketing mix. 

 

The range of results in Cumulative Business Profit shows that the practice of using 

interactive learning environments could likely inspire the students to learn. This way of 

learning makes it more intriguing for the participants. Within the interactive learning 

environment there is efforts of trying which shows the greatest amount of progression from 

no knowledge to great understanding. 

 

5. Implementation 
There are always challenges switching to new systems and new ways of doing things. The 

challenges of implementing a learning system with interaction in the form of system 

dynamics based interactive learning environments is fraught with problems. 

 

5.1 How to implement an interactive learning environment 
The first challenge in switching to interactive learning environments for the courses taught 

today, is content creation. Teachers, business course offerors and others will have to learn 

the skills of making learning environments based on user interaction. 
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Once the teachers and course offerors have the know-how to make interactive learning 

environments, they can implement the changes to their fields of expertise. The equipment 

needed to create changes like these in the education system are computers, skilled people, 

and a program like “Stella Architect” to build the models and the learning environments 

themselves.  

 

Another critical factor is political. There are many political views and rules to consider when 

making changes to a public system. Decision makers have political opinions on how to spend 

their education budgets are one of the most important variables to take into consideration 

when looking at implementation. 

 

5.2 Gain of implementing interactive learning environments 
The goal of using interactive learning environments as the basis of education in schools and 

business classes could be achieved with some creativity. Of course, this would involve effort 

from teachers, who would have to spend time building interaction into their students’ 

curriculum. The gains in learning demonstrated within this thesis, although at an early stage, 

shows that this may be an efficient use of their time, which could in the future possible 

provide the teachers with more time to teach advanced marketing using other methods. 

 

In this study, the interactive learning environment was provided to both students and adults 

with limited understanding of marketing. The total gain in measured understanding and 

knowledge shows great potential for interactive learning environments for all types of 

learning.   

 

The gain of implementing an interactive learning environment can be more modernized and 

advanced schools. Modern schools could possibly keep students’ interest in a subject with 

advanced teaching techniques. There are many students with difficulties in reading, and 

there are students with problems with visualization. By implementing an interactive learning 

environment, it is likely that more students will be included in the learning. 
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5.3 Difficulties with implementing an interactive learning environment 
The cost of an interactive learning environment can be a problem in some areas. When a 

student starts high school in Norway, they get a subsidy, enough to buy a cheap computer, 

but in poorer countries, computers are not universally available.  

 

The cost of implementation, teaching teachers how to use and create an interactive learning 

environment, can be too much. 

 

Interactive learning environments can affect the generation being educated now as well. The 

amount of time spent on the computer has been going up over the last 10+ years. 

 

(Chart 17)  

The chart from Investorplace (2020) shows an increase in time used on a screen per day. The 

trend in both schools and businesses, as well as courses, are including more screentime of 

learning. An interactive learning environment will affect the time students spend on their 

computers, even adding to screen time during school. In USA, the screen time had doubled 

over the last ten years adding up to 6,3 hours a day in average (Investorplace, 2020). 
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6. Conclusions 
The problems of traditional learning, and its tendency of losing audience attention, have 

created the need for a change in how people learn and teach. Learning marketing can be 

challenging. There are many aspects to consider, especially when a person is trying to learn 

the marketing mix. 

 

When the traditional way of learning is put to test, there are short comings. The McGraw 

Center of learning called traditional learning "boring". (2019) During this study the 

shortcomings of traditional learnings have been put to test against a newcomer, interactive 

learning environments. 

 

There was a survey given to each participant with the purpose of understanding their prior 

knowledge. Once their prior knowledge was established, each participant was assigned to 

either the test group or the reference group. The test group was given the interactive 

learning environment, while the reference group was given a traditional reading. They were 

then asked to answer the survey again. 

 

6.1 Analyzing the hypothesis 

6.1.1 Hypothesis one 
There was done two tests to hypothesis one from chapter 2.1. The first test conducted was a 

student t-test. 

With the student t-test, there is a significance value at 0,275. This is higher than 0,05, and 

the conclusion is that H0: “Students show more improvement in their understanding of 

marketing mix when presented with a non-interactive reading” is kept.  

The second test conducted was the regression P-test. With a significant P-value on both 

traditional learning and interactive learning in the p-test, the statistic of provided is not at 

random. This mean that the improvement from the first survey (pre-test) to the last survey 

(post-test) is not random, and the improvement show statistical significance. 
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The participants in the test group who got the interactive learning showed an improvement 

of 28,67% in their total score. This was 1,67 points increase from prior knowledge to post 

knowledge. The group had an increase from 5,81 points to 7,48 points. This was a higher 

point tally in total and a larger increase in knowledge, though the gain in improvement was 

not statistically significant likely due to the relatively small sample size. 

 

As a conclusion, there is a difference of 10,93% between traditional learning and interactive 

learning. It cannot be statistically demonstrated, but there is a great cause for further 

research to investigate if interactive learning environment can have impact on learning. 

 

6.1.2 Hypothesis two 
When the learning was put into different categories, the hypothesis two from chapter 2.2 

show that the student t-test concluded a P-value of 0,641 which is significantly higher that 

0,05. The conclusion is that H0: “Students show more improvement in their understanding 

of marketing mix when presented with a non-interactive reading.” is kept. 

 
The second test conducted is to see if the change in improvement is an effect of the learning 

material. With the significance of both P-values in the regression p-test, the study concludes 

that the numbers improvement with learning material is not at random. The participants 

with the traditional reading material increased their understanding of marketing with 9,38%. 

This gave an increase in points from 4,8 points in the first survey to 5,25 points in the last. 

When the participants of interactive learning environment were handed the same task, they 

showed a 13,34% increase in their score. Their score increased from 5 points to 5,67 points.  

 

As a conclusion this is not a significant difference. The 3,96% difference between traditional 

learning and interactive learning cannot conclude that there is a difference between the 

groups when learning marketing. The study will not conclude on the outcome between 

traditional and interactive learning environment, but rather encourage further research.  
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6.1.3 Hypothesis three 
The third hypothesis was formulated around the knowledge in marketing. Both the test 

group and the traditional group was asked to write open-ended answers to questions 

regarding the marketing mix. 

The student t-test gives an unsignificant P-value of 0,152. This higher than 0,05 and H0: 

“Students show more improvement in their knowledge of marketing mix when presented 

with a non-interactive reading” is kept.  

The regression P-test show a P-value on both variables gives an indication that the numbers 

collected in the survey is not at random and improvement would happen if the participants 

was given the same learning material again. The knowledge in both groups was low before 

applying some learning material. The group who got the traditional learning had a score of 

0,55 out of 3 points. When the research was done, they had an incredible 90,91% point 

increase to 1,05 points. 

 

The group with the interactive learning environment scored 0,81 points in average before 

the research material was handed to them. When they had the time to interact with the 

game their knowledge increased by astonishing 124%. This is 1 point in average to 1,81 

points total. 

 

The conclusion drawn by this study is that both methods of learning have great effect on the 

knowledge within marketing mix. When the study is looking at the highest gain of knowledge 

the conclusion is the knowledge gained of marketing is higher with the use of interactive 

learning environments. The 33% difference in understanding is noticeable and the study 

concludes that interactive learning environments has a higher impact in learning the 

knowledge in marketing mix. The results show great cause for further research. The statistics 

is not significant, but the numbers show that there can be relevant research to conduct if 

the improvement rate continues with more research on interactive learning environments.  

 

6.2 Analyzing the objectives 
There were objectives made to support the thesis. The objectives were made to make 

marketing an interesting and understandable subject. The study of marketing is complicated. 
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Knotts (2021) stated 85% of businesses do not do sufficient on marketing. The objectives of 

this study are there to make it easier for people to learn an essential of marketing. 

 

1. Marketing is a complex subject which takes time to understand. The subject of 

marketing mix is the first basic and underlaying structure of all marketing promotions 

and campaigns. The first objective of this study is to enhance the process of learning 

marketing. 

 

The objective of learning has a close relation to the interactive learning environment. The 

result of this study gives a clear indication that studying marketing increases the knowledge 

of marketing. Both the interactive learning environment and the traditional learning 

environment gives great results on improvement.  

 

The process of learning marketing mix can be done using both interactive methods and 

traditional methods. To help the process of learning, this study has made an interactive 

learning environment for the user to experience. For the participants who have used the 

interactive learning environment, the largest improvements were seen with those who put 

in the most effort as measured by time spent, and changes to parameters made. 

 

2. The second objective of this study is to find a underlaying method which can be 

applied to education at the high school, undergraduate or a business course level. 

This method should help students and new marketing employees to understand the 

basics of marketing more easily.  

 

The structure of building an interactive learning environment with short definitions and 

encouraging trial and error made for strong results. The objective was to find a structure 

which made it easier for the participant to learn. With an interactive learning environment, 

the measured improvement was increased, not by a statistically significant margin though 

which is likely due to the relatively small sample size (41 individuals).  

 

The interactive learning environment had the structure to make the user read four small 

definition pages and then learn by doing. These pages were made to encourage the 
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participant to try different strategies. This structure was made for the objective of a 

structure made for schools and courses. The structure helps to teach students about the 

basics of marketing. 

 

3. The third and final objective of this study is to develop a learning environment which 

makes the subject of marketing more understandable then reading alone. 

 

The overall conclusion for the study made in this thesis is built on the last objective. There 

are good preliminary results that shows the positive effect of interaction between the 

participants and the subject of study. The results shown by the study gives reason to believe 

that interactive learning environments make marketing more understandable. 

 

The conclusion is a strong encouragement of further studies. This study is based of 41 

participant, and 82 surveys doing this experiment on a larger scale will do a better job of 

measuring interactive learning environment ability to create knowledge. 

 

The gain of introducing interactive learning environments on studies is more than just better 

scores for the average fully capable learner. There are students with disabilities and other 

learning difficulties that do not have the tools to participate in a normal school day. Students 

with dyslexia are just one example. These students can be a part of the learning in the 

classroom based on experiential learning instead of being taken out like they are in 

classrooms based on traditional techniques. 

 

Adding interactive learning environments to schools and businesses could be a major change 

to studying as known today. The cost of implementation is a problem, but it will likely save 

some costs of extra classes for students with learning difficulties, extra teachers to follow up 

on these students and the space needed for them. 

 

The results of this study show a solid and measurable increase in knowledge in marketing 

with an interactive learning environment. There is strong encouragement from this study to 

further test interactive learning environments on more participants in marketing, on 

different subjects and in school/courses. 
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8. Appendix 
Appendix 1. 
Model documentation 

Total Count Including Array Elements 

Variables 112 765 

Modules 3  

Stocks 5 33 

Flows 7 56 

Converters 100 676 

Constants 24 104 

Equations 83 628 

Graphicals 3 24 

Macro Variables 40  

 

 Equation 

Prop

ertie

s 

Units Documentation 

A

nn

ot

ati

on 

Top-Level Model: 

End_of_game 

IF TIME>80 

THEN 1 

ELSE 0 

 dmnl 

This variable is made to move 

the user to the end page after 

the last click. Made for the 

ILE. 

 

Game_advanc

e 

IF TIME = 

96 THEN 1 

ELSE 0 

 dmnl 

This equation is made for the 

ILE. To controll the stopping 

time. 

 

Keep_the_ga

me 

IF TIME<80 

THEN 1 

ELSE 0 

 dmnl 

This equation is made for the 

ILE to keep buttons active at 

the time under 80. 

 

Move_to_brie

f 

IF TIME<82 

THEN 0 

ELSE 1 

 dmnl 

This variable is made to move 

the user to the end page after 

the last click. Made for the 

ILE. 

 

Quarter 
INT(((((TIM

E / 12) + 1) - 
 months 

This equation is made for the 

ILE. It takes the years and 

make them to quarters 
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Year) * 12) / 

3) + 1 

Test_knob 0  dmnl 

This is made for the About 

page. The user can test the 

different sliders. 

 

Test_numeric

_display 
0  dmnl 

This is made for the About 

page. The user can test the 

different sliders. 

 

Test_slider 0  dmnl 

This is made for the About 

page. The user can test the 

different sliders. 

 

To_participate 0  dmnl   

To_submit 

IF 

To_participat

e <999 

THEN 0 

ELSE 1 

 dmnl   

Win_or_loose 

IF 

Business.Cu

mulative_Bu

siness_Profit[

Discovery_pl

us] < 

250000000 

THEN 1 

ELSE 0 

 $ 

This was initially made for the 

last page before I read research 

that you do not learn as well 

when you can win. Then you 

much rather want to win than 

learn. 

 

Year 
INT(TIME / 

12) + 1 
 months 

This equation is made for the 

ILE. It takes the time and 

makes it to years. 

 

Business: 

Cumulative_P

rofit[Compan

y, Content](t) 

Cumulative_

Profit[Compa

ny, 

Content](t - 

dt) + 

(Profit[Comp

any, 

Content]) * 

dt 

INIT 

Cum

ulati

ve_P

rofit[

Com

pany

, 

Cont

ent] 

= 0 

$ This is the profit earned.  
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Profit[Compa

ny, Content] 

subscription_

profit+produ

ct_sale_profit

-policy_costs 

 US Dollars 

Per Month 

This is the total margin of 

profit. You have all the income 

minus the expenses. 

 

average_custo

mer_subscript

ion_margin[C

ompany, 

Content] 

Policy.month

y_subscriptio

n_price-

subscription_

service_costs 

 $/customer/M

onth 

This is the margin of earnings. 

The subscription price minus 

the cost of a new customer. 

 

Cumulative_B

usiness_Profit

[Company] 

SUM(Cumul

ative_Profit[

Company; 

*]) 

 $ 
This is the business profits in 

total. 
 

effect_of_cont

ent_spending_

on_subscripti

on_costs_savi

ngs[Company, 

Content] 

GRAPH(Poli

cy.Content_

R&D_relativ

e_to_target) 

Points: 

(0,000, 

0,500), 

(0,200, 

0,500), 

(0,400, 

0,515), 

(0,600, 

0,559), 

(0,800, 

0,726), 

(1,000, 

1,000), 

(1,200, 

1,394), 

(1,400, 

1,714), 

(1,600, 

1,9085), 

(1,800, 

1,977), 

(2,000, 

2,000) 

 dmnl 

This is a graphical function 

made to show the relations 

between spending and cost 

saving. The manufacturing of 

content is costly, and the R&D 

can help save money on 

manufacturing.  

 

effect_of_stre

aming_quality

_spending_on

_manufacturin

g_costs_savin

gs[Company, 

Content] 

GRAPH(Poli

cy.Streaming

_quality_R&

D_relative_to

_target) 

Points: 

(0,000, 

 dmnl 

This is a graphical function 

made to show the relations 

between spending and cost 

saving. The manufacturing of 

streaming is costly, and the 

R&D can help save money on 

manufacturing.  
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0,500), 

(0,200, 

0,500), 

(0,400, 

0,515), 

(0,600, 

0,559), 

(0,800, 

0,726), 

(1,000, 

1,000), 

(1,200, 

1,394), 

(1,400, 

1,714), 

(1,600, 

1,9085), 

(1,800, 

1,977), 

(2,000, 

2,000) 

normal_renew

al_per_costu

mer_costs[TV

_2_Play, 

Current] 

2,5  $/customer 
This is the cost of renewal per 

customer. 
 

normal_renew

al_per_costu

mer_costs[TV

_2_Play, 

New_release] 

2,5     

normal_renew

al_per_costu

mer_costs[Dis

covery_plus, 

Current] 

0,5     

normal_renew

al_per_costu

mer_costs[Dis

covery_plus, 

New_release] 

0,5     

normal_renew

al_per_costu

mer_costs[HB

O, Current] 

1,5     
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normal_renew

al_per_costu

mer_costs[HB

O, 

New_release] 

1,5     

normal_renew

al_per_costu

mer_costs[Net

flix, Current] 

2     

normal_renew

al_per_costu

mer_costs[Net

flix, 

New_release] 

2     

normal_subsc

ription_servic

e_costs[TV_2

_Play, 

Current] 

2,5  $/customer/m

onth 

This is the cost of subscription 

services per customer. 
 

normal_subsc

ription_servic

e_costs[TV_2

_Play, 

New_release] 

2,5     

normal_subsc

ription_servic

e_costs[Disco

very_plus, 

Current] 

1     

normal_subsc

ription_servic

e_costs[Disco

very_plus, 

New_release] 

1     

normal_subsc

ription_servic

e_costs[HBO, 

Current] 

2     

normal_subsc

ription_servic

e_costs[HBO, 

New_release] 

2     
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normal_subsc

ription_servic

e_costs[Netfli

x, Current] 

2,5     

normal_subsc

ription_servic

e_costs[Netfli

x, 

New_release] 

2,5     

policy_costs[

Company, 

Content] 

Policy.actual

_marketing_s

pending+Poli

cy.content_s

pending+Poli

cy.streaming

_quality_spe

nding 

 $/month 

This is the total cost of 

policies. The total amount of 

money used on marketing, 

content and streaming quality.  

 

product_marg

in[Company, 

Content] 

Policy.Welco

me_offer_pri

ce-

renewal_man

ufacturing_c

osts 

 $/Customer 

This is the margin of earnings. 

The welcome price minus the 

cost of a new customer. 

 

product_sale_

profit[Compa

ny, Content] 

Market.purch

ases*product

_margin 

 $/month 
This is the total market profit. 

Number of sales times margin. 
 

renewal_man

ufacturing_co

sts[Company, 

Content] 

normal_rene

wal_per_cost

umer_costs/e

ffect_of_stre

aming_qualit

y_spending_

on_manufact

uring_costs_s

avings 

 $/customer 

This is the cost of 

manufacturing. You take the 

cost of one customer and 

divide it with the cost savings. 

 

subscription_

profit[Compa

ny, Content] 

Market.Custo

mers*averag

e_customer_s

ubscription_

margin 

 US Dollars 

Per Month 

This is the total market profit. 

Number of subscribers times 

margin. 

 

subscription_s

ervice_costs[

Company, 

Content] 

normal_subs

cription_serv

ice_costs/effe

ct_of_content

_spending_o

 $/customer/m

onth 

This is the cost of subscription. 

You take the cost of one 

customer subscription and 

divide it with the cost savings. 
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n_subscriptio

n_costs_savi

ngs 

Market: 

Customers[Co

mpany, 

Content](t) 

Customers[C

ompany, 

Content](t - 

dt) + 

(purchases[C

ompany, 

Content] - 

obsolecense[

Company, 

Content]) * 

dt 

INIT 

Cust

omer

s[Co

mpa

ny, 

Cont

ent] 

= 

Pote

ntial

_Cus

tome

rs * 

indic

ated

_mar

ket_s

hare 

/ 

time

_to_

perci

eve_

prod

uct_

attra

ctive

ness 

* 

obso

lecen

se_ti

me 

Customers This is the actual customers.  

N

O

N

-

N

E

G

A

TI

V

E 

Potential_Cus

tomers(t) 

Potential_Cu

stomers(t - 

dt) + 

(obsolecense[

TV_2_Play, 

Current] + 

obsolecense[

TV_2_Play, 

New_release] 

INIT 

Pote

ntial

_Cus

tome

rs = 

mark

et_si

ze*st

Customers 

This is the potential new 

customers. This is the 

customers which does not have 

a streaming network yet.  

N

O

N

-

N

E

G

A

TI
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+ 

obsolecense[

Discovery_pl

us, Current] 

+ 

obsolecense[

Discovery_pl

us, 

New_release] 

+ 

obsolecense[

HBO, 

Current] + 

obsolecense[

HBO, 

New_release] 

+ 

obsolecense[

Netflix, 

Current] + 

obsolecense[

Netflix, 

New_release] 

- 

purchases[T

V_2_Play, 

Current] - 

purchases[T

V_2_Play, 

New_release] 

- 

purchases[Di

scovery_plus

, Current] - 

purchases[Di

scovery_plus

, 

New_release] 

- 

purchases[H

BO, Current] 

- 

purchases[H

BO, 

New_release] 

- 

purchases[Ne

tflix, 

Current] - 

eady

_stat

e_fra

ction

_pot

entia

l 

V

E 
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purchases[Ne

tflix, 

New_release]

) * dt 

obsolecense[C

ompany, 

Content] 

Customers / 

obsolecense_

time 

 customer/Mo

nths 

This is when the customer 

moves back to a potential 

customer again. This is a delay 

where the customers in a first 

order moves back to "the start". 

U

N

IF

L

O

W 

purchases[Co

mpany, 

Content] 

Potential_Cu

stomers 

*indicated_m

arket_share / 

time_to_perc

ieve_product

_attractivene

ss 

 customer/Mo

nths 

This is the number of new 

purchases. This will move 

people from potential 

customers to customers. 

U

N

IF

L

O

W 

effect_of_stre

aming_quality

_spending_on

_obsolecense_

time[Compan

y, Content] 

GRAPH(Poli

cy.Streaming

_quality_R&

D_relative_to

_target) 

Points: 

(0,000, 

0,500), 

(0,200, 

0,500), 

(0,400, 

0,515), 

(0,600, 

0,559), 

(0,800, 

0,726), 

(1,000, 

1,000), 

(1,200, 

1,394), 

(1,400, 

1,714), 

(1,600, 

1,9085), 

(1,800, 

1,977), 

(2,000, 

2,000) 

 dmnl 

This is a graphical function to 

capture the spending on 

streaming to the obsolecense 

time. This mean that the more 

money you spent on streaming, 

the higher the quality, and the 

longer it will take to 

obsolecense a customer. 
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indicated_mar

ket_share[Co

mpany, 

Content] 

product_attra

ctiveness/SU

M(product_at

tractiveness) 

*Policy.prod

uct_on_sale*

new_content

_available_m

arket_share_

multiplier 

 Dmnl 

This is the indicated market 

share, which means the 

indication of how many 

customers one could/should 

get. 

 

market_share[

Company, 

Content] 

Customers/S

UM(Custome

rs) * 100 

 dmnl   

market_size 4000000  Customers This is the size of the market.  

new_content_

available_mar

ket_share_mu

ltiplier[Comp

any, Content] 

IF (Content = 

2) THEN 1 

ELSE IF 

(SUM(Policy

.product_on_

sale[*; 

New_release]

) = 0) THEN 

1 ELSE IF 

(SUM(Policy

.product_on_

sale[*; 

New_release]

) = 1) THEN 

0,5 ELSE IF 

(SUM(Policy

.product_on_

sale[*; 

New_release]

) = 2) THEN 

0,005 ELSE 

0 

 dmnl 

This is a multiplier to which 

new content gets a market 

share value. This is to get a 

number of which the new 

content can affect the 

indication of market share. 

 

next_generati

on_on_sale_o

bsolecense_m

ultiplier[Com

pany, 

Content] 

IF (Content = 

1) THEN IF 

(Policy.produ

ct_on_sale[C

ompany; 

New_release] 

= 1) THEN 0 

ELSE 1 

ELSE 1 

 dmnl 

This is a multiplier for product 

on sale. If you have an 

upgraded product, your 

obsolecense time will proceed 

and the customer will be a 

customer for a longer time 

period. 
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normal_obsol

ecense_time[

TV_2_Play, 

Current] 

40  Months 
This is the normal obsolecense 

time for each company. 
 

normal_obsol

ecense_time[

TV_2_Play, 

New_release] 

40     

normal_obsol

ecense_time[

Discovery_pl

us, Current] 

35     

normal_obsol

ecense_time[

Discovery_pl

us, 

New_release] 

35     

normal_obsol

ecense_time[

HBO, 

Current] 

38     

normal_obsol

ecense_time[

HBO, 

New_release] 

38     

normal_obsol

ecense_time[

Netflix, 

Current] 

45     

normal_obsol

ecense_time[

Netflix, 

New_release] 

45     

obsolecense_t

ime[Company

, Content] 

MAX(effect_

of_streaming

_quality_spe

nding_on_ob

solecense_ti

me[TV_2_Pl

ay; 

Current]*nor

mal_obsolece

nse_time[Co

mpany; 

 Months 

This equation captures the total 

obsolecense time for a 

company. This is the time the 

customer will stay a part of 

your customer base before they 

become a potential customer 

again. 
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Content]*nex

t_generation_

on_sale_obso

lecense_mult

iplier[Compa

ny; Content]; 

outdated_con

tent_obsolece

nse_time) 

outdated_cont

ent_obsolecen

se_time 

3  months 
This is the time it takes for the 

content to become outdated. 
 

product_attrac

tiveness[Com

pany, 

Content] 

SUM(Policy.

attrib_weight

_composite[

Company; 

Content; *]) 

 dmnl 
This is the total attractiveness 

for each company. 
 

steady_state_f

raction_potent

ial 

1/(1+(SUM(s

teady_state_s

hare_weight)

/time_to_per

cieve_produc

t_attractivene

ss)) 

 Dmnl   

steady_state_s

hare_weight[

Company, 

Content] 

indicated_ma

rket_share * 

obsolecense_

time 

 Months   

time_to_perci

eve_product_

attractiveness 

4  Months 

This is the time it takes to 

understand the attractiveness of 

a product. This is the delay of 

attractiveness. Once you 

publish a product, people does 

not rush directly to you, it 

takes time for the value to be 

percieved.  

 

Total_market

_share_Disco

very_plus 

(((Customers

[Discovery_p

lus;Current]+

Customers[D

iscovery_plu

s;New_releas

e])/(SUM(Cu

stomers))*10

0)) 

 dmnl 

This is the percentage of 

market share. The customers of 

one company divided by the 

whole market. 
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Total_market

_share_HBO 

(((Customers

[HBO;Curren

t]+Customers

[HBO;New_r

elease])/(SU

M(Customers

))*100)) 

 dmnl 

This is the percentage of 

market share. The customers of 

one company divided by the 

whole market. 

 

Total_market

_share_Netfli

x 

(((Customers

[Netflix;Curr

ent]+Custom

ers[Netflix;N

ew_release])/

(SUM(Custo

mers))*100)) 

 dmnl 

This is the percentage of 

market share. The customers of 

one company divided by the 

whole market. 

 

Total_market

_share_TV2_

Play 

(((Customers

[TV_2_Play;

Current]+Cus

tomers[TV_2

_Play;New_r

elease])/(SU

M(Customers

))*100)) 

 dmnl 

This is the percentage of 

market share. The customers of 

one company divided by the 

whole market. 

 

Policy: 

Cumulative_c

ontent_Spendi

ng_Value[Co

mpany, 

Content](t) 

Cumulative_

content_Spen

ding_Value[

Company, 

Content](t - 

dt) + 

(content_spe

nding[Compa

ny, Content] 

- 

Content_attri

tion[Compan

y, Content]) 

* dt 

INIT 

Cum

ulati

ve_c

onte

nt_S

pend

ing_

Valu

e[Co

mpa

ny, 

Cont

ent] 

= 

initia

l_co

ntent

_spe

ndin

g_va

lue 

$ 

This is the stock of cumulative 

spending. This stock captures 

the spending on research and 

development in content quality. 

N

O

N

-

N

E

G

A

TI

V

E 
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Cumulative_S

treaming_qual

ity_R&D_Spe

nding_Value[

Company, 

Content](t) 

Cumulative_

Streaming_q

uality_R&D_

Spending_Va

lue[Company

, Content](t - 

dt) + 

(streaming_q

uality_spendi

ng[Company, 

Content] - 

Streaming_q

uality_R&D_

attrition[Com

pany, 

Content]) * 

dt 

INIT 

Cum

ulati

ve_S

trea

ming

_qua

lity_

R&

D_S

pend

ing_

Valu

e[Co

mpa

ny, 

Cont

ent] 

= 

initia

l_co

ntent

_spe

ndin

g_va

lue 

$ 

This is the stock of cumulative 

spending. This stock captures 

the spending on research and 

development in streaming 

quality. 

N

O

N

-

N

E

G

A

TI

V

E 

Content_attriti

on[Company, 

Content] 

Cumulative_

content_Spen

ding_Value/r

&d_lifetime[

Content] 

 $/month 

This is the outflow of content 

spending. This is when the 

time has gone and the 

sufficient funding has worn 

out. What I mean by this is that 

the money you spend today 

does not have an impact for 

eternity, you will have to 

reinvest to keep the funds 

sufficient and the quality on 

top. 

U

N

IF

L

O

W 

content_spend

ing[Company, 

Content] 

IF 

(steady_state

_on = 1 AND 

Content = 2) 

THEN 0 

ELSE IF 

(NOT(steady

_state_on = 

1) AND 

Company = 

2) THEN 

 $/month 

This equation is made to 

capture the spending on 

content quality. This is a if, 

then, else function where we 

make it so company 2 which is 

the player controlled company 

will be influenced by their 

decisions. The rest will be 

automated from the model so 

the game makes decisions for 

the 3 other companies.  

U

N

IF

L

O

W 
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player_Conte

nt_spending[

Content] 

ELSE IF 

(NOT(steady

_state_on = 

1)) THEN 

Content_R&

D_spending 

ELSE 

initial_conten

t_spending_v

alue/r&d_life

time[Content

] 

{steady_state

_on AND 

Product != 2} 

Streaming_qu

ality_R&D_at

trition[Compa

ny, Content] 

Cumulative_

Streaming_q

uality_R&D_

Spending_Va

lue/r&d_lifeti

me[Content] 

 $/month 

This is the outflow of 

streaming quality spending. 

This is when the time has gone 

and the sufficient funding has 

worn out. What I mean by this 

is that the money you spend 

today does not have an impact 

for eternity, you will have to 

reinvest to keep the funds 

sufficient and the quality on 

top. 

U

N

IF

L

O

W 

streaming_qu

ality_spendin

g[Company, 

Content] 

IF 

(steady_state

_on = 1 AND 

Content = 2) 

THEN 0 

ELSE IF 

(NOT(steady

_state_on = 

1) AND 

Company = 

2) THEN 

player_strea

ming_R&D_

spending[Co

ntent] ELSE 

IF 

(NOT(steady

_state_on = 

1)) THEN 

 $/month 

This equation is made to 

capture the spending on 

streaming quality. This is a if, 

then, else function where we 

make it so company 2 which is 

the player controlled company 

will be influenced by their 

decisions. The rest will be 

automated from the model so 

the game makes decisions for 

the 3 other companies.  

U

N

IF

L

O

W 
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automated_st

reaming_qual

ity_R&D_sp

ending ELSE 

initial_conten

t_spending_v

alue/r&d_life

time[Content

] 

{steady_state

_on AND 

Product != 2} 

actual_market

ing_spending[

Company, 

Content] 

product_on_s

ale*marketin

g_spending 

 $/month 

This variable is made for the 

actual marketing spending. 

This is the combination of 

which of the products that is on 

sale. Is it the first release or the 

updated product?  

 

attrib_weight_

composite[Co

mpany, 

Content, 

Attribute] 

product_qual

ity_by_attrib

ute * 

attribute_wei

ghts[Attribut

e] 

 dmnl 
This is a equation to give us a 

number of attractiveness. 
 

attribute_weig

hts[Streaming

_Quality] 

1  Dmnl 

This is the weight of each 

attribute. This numbers is 

given by some perception and 

educated decisions. I 

personally have a marketing 

management bachelor, and I 

have used https://www.epsi-

norway.org/wp-

content/uploads/2020/11/Sam

mendrag-Streaming-2020.pdf 

as inspiration.  

 

attribute_weig

hts[Content_

Quality] 

1,3     

attribute_weig

hts[Market_at

tractiveness] 

1,25     

attribute_weig

hts[Subscripti

on_Price] 

,5     
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attribute_weig

hts[Market_de

sirability] 

,8     

automated_co

ntent_agressiv

eness[TV_2_

Play, Current] 

0  dmnl 

This is how aggressive the 

companies work towards the 

R&D. The higher the number, 

the more aggressive the policy. 

 

automated_co

ntent_agressiv

eness[TV_2_

Play, 

New_release] 

1,6     

automated_co

ntent_agressiv

eness[Discove

ry_plus, 

Current] 

0     

automated_co

ntent_agressiv

eness[Discove

ry_plus, 

New_release] 

1     

automated_co

ntent_agressiv

eness[HBO, 

Current] 

0     

automated_co

ntent_agressiv

eness[HBO, 

New_release] 

1     

automated_co

ntent_agressiv

eness[Netflix, 

Current] 

0     

automated_co

ntent_agressiv

eness[Netflix, 

New_release] 

1,4     

automated_co

ntent_spendin

g_gap[Compa

ny, Content] 

IF (Content = 

1 AND 

product_on_s

ale[Company

; 

 $ 

This is the automated spending 

gap on content quality. This is 

made for the purpose of a 

spending on content quality. 

This is the amount of money 
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New_release] 

= 1) THEN 0 

ELSE 

automated_c

ontent_spend

ing_goal-

Cumulative_

content_Spen

ding_Value 

spent to increase the quality of 

the attribute content quality. 

automated_co

ntent_spendin

g_goal[Comp

any, Content] 

target_R&D*

automated_c

ontent_agress

iveness 

 $ 

This is the automated 

streaming quality spending 

goal. It is determined by the 

target R&D and the 

aggressiveness of each 

company.  

 

automated_rel

ease_upgrade

d_product[Co

mpany] 

automated_u

pgrade_prod

uct[Company

; 

New_release] 

 dmnl 
This is the release of the 

updated product. 
 

automated_str

eaming_qualit

y_agressivene

ss[TV_2_Play

, Current] 

0  dmnl 

This is how aggressive the 

companies work towards the 

R&D. The higher the number, 

the more aggressive the policy. 

 

automated_str

eaming_qualit

y_agressivene

ss[TV_2_Play

, 

New_release] 

1,8     

automated_str

eaming_qualit

y_agressivene

ss[Discovery_

plus, Current] 

0     

automated_str

eaming_qualit

y_agressivene

ss[Discovery_

plus, 

New_release] 

1,3     

automated_str

eaming_qualit

y_agressivene

0     
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ss[HBO, 

Current] 

automated_str

eaming_qualit

y_agressivene

ss[HBO, 

New_release] 

1,6     

automated_str

eaming_qualit

y_agressivene

ss[Netflix, 

Current] 

0     

automated_str

eaming_qualit

y_agressivene

ss[Netflix, 

New_release] 

1,4     

automated_str

eaming_qualit

y_R&D_spen

ding[Compan

y, Content] 

automated_st

reaming_qual

ity_spending

_gap/time_to

_close_strea

ming_quality

_spending_g

ap 

 $/month 

This is the gap to close. This 

equation is made for the 

closing of spending gap. It will 

be divided by the time to close 

the spending gap. 

 

automated_str

eaming_qualit

y_spending_g

ap[Company, 

Content] 

IF (Content = 

1 AND 

product_on_s

ale[Company

; 

New_release] 

= 1) THEN 0 

ELSE 

automated_St

reaming_qual

ity_spending

_goal-

Cumulative_

Streaming_q

uality_R&D_

Spending_Va

lue 

 $ 

This is the automated spending 

gap on streaming quality. This 

is made for the purpose of a 

spending on streaming quality. 

This is the amount of money 

spent to increase the quality of 

the attribute streaming quality. 

 

automated_Str

eaming_qualit

y_spending_g

target_R&D*

automated_st

reaming_qual

 $ 

This is the automated 

streaming quality spending 

goal. It is determined by the 
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oal[Company, 

Content] 

ity_agressive

ness 

target R&D and the 

aggressiveness of each 

company.  

automated_up

grade_product

[Company, 

Content] 

IF 

((Streaming_

quality_R&D

_relative_to_

target+Conte

nt_R&D_rela

tive_to_targe

t)/2 > 1) 

THEN 1 

ELSE 0 

 dmnl 

This converter is made so the 

other products go live with 

their updated product. We want 

the automated products to go 

live with their updated product 

even when the player 

controlled product is not live 

yet. 

 

average_comp

etitor_market

_spend[Comp

any, Content] 

(SUM(actual

_marketing_s

pending[*; 

Content]) - 

actual_marke

ting_spendin

g) / 

(SIZE(actual

_marketing_s

pending[*; 

Content]) - 1) 

 $/month 

This is an average of spending. 

This average is made to see the 

differences and compare the 

market. The average is the sum 

of marketing divided on the 

market. This will give us an 

important input to the 

marketing attractiveness factor. 

 

Average_com

petitor_marke

t_spend_total

_new_release 

(average_co

mpetitor_mar

ket_spend[T

V_2_Play;Ne

w_release]+a

verage_comp

etitor_market

_spend[Disco

very_plus;Ne

w_release]+a

verage_comp

etitor_market

_spend[HBO

;New_release

]+average_co

mpetitor_mar

ket_spend[N

etflix;New_r

elease])/4 

 $/month 

This variable is made for the 

ILE. This is made to make a 

graph of how much the average 

competitor has spend on 

marketing on the upgraded 

product. This graph is shown in 

the ILE. 

 

average_conte

nt_R&D_valu

e[Company, 

Content] 

(SUM(Cumu

lative_conten

t_Spending_

Value[*; 

 $ 

This gives an average of 

content quality with research 

and development value. This is 

the average of the market 
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Content]) -

Cumulative_

content_Spen

ding_Value) 

/ 

(SIZE(Cumul

ative_content

_Spending_V

alue[*; 

Content]) - 1) 

where we have the sum of 

cumulative streaming quality 

R&D spending value, divided 

on the market. 

average_mont

hly_subscripti

on_price[Com

pany, 

Content] 

(SUM(month

y_subscriptio

n_price[*; 

Content]) -

monthy_subs

cription_pric

e) / 

(SIZE(month

y_subscriptio

n_price[*; 

Content]) - 1) 

 $/customer/m

onth 
  

average_Strea

ming_quality_

R&D_value[C

ompany, 

Content] 

(SUM(Cumu

lative_Strea

ming_quality

_R&D_Spen

ding_Value[*

; Content]) -

Cumulative_

Streaming_q

uality_R&D_

Spending_Va

lue) / 

(SIZE(Cumul

ative_Stream

ing_quality_

R&D_Spendi

ng_Value[*; 

Content]) - 1) 

 $ 

This gives an average of 

streaming quality with research 

and development value. This is 

the average of the market 

where we have the sum of 

cumulative streaming quality 

R&D spending value, divided 

on the market. 

 

average_welc

ome_offer_pri

ce[Company, 

Content] 

(SUM(Welco

me_offer_pri

ce[*; 

Content]) -

Welcome_off

er_price) / 

(SIZE(Welco

me_offer_pri

 $/customer 

This is the average welcome 

price of the market. The whole 

market is added together to get 

the average price. This will 

give an indication of how 

much the service cost in the 

market. 
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ce[*; 

Content]) - 1) 

Content_attra

ctiveness_fact

or[Company, 

Content] 

SAFEDIV(C

umulative_co

ntent_Spendi

ng_Value; 

average_cont

ent_R&D_va

lue; IF 

Cumulative_

content_Spen

ding_Value > 

0 THEN 5 

ELSE 1) 

 dmnl 

Here we can see the 

attractiveness of each company 

on content. This will affect the 

product quality by attribute. 

The more money spent, the 

bigger the chance of high 

product quality by attribute. 

The attributes will be decided 

compared to the market. 

 

Content_R&D

_relative_to_t

arget[Compan

y, Content] 

SAFEDIV(C

umulative_co

ntent_Spendi

ng_Value; 

target_R&D; 

0) 

 dmnl 
This is the targeted spending 

relative to the target R&D. 
 

Content_R&D

_spending[Co

mpany, 

Content] 

automated_c

ontent_spend

ing_gap/time

_to_close_co

ntent_spendi

ng_gap 

 $/month 

This is the gap to close. This 

equation is made for the 

closing of spending gap. It will 

be divided by the time to close 

the spending gap. 

 

Fixed_for_up

graded_produ

ct 

IF 

Upgraded_pr

oduct[Discov

ery_plus]=1 

THEN 0 

ELSE 1 

 dmnl 
This is a visibility button made 

for the ILE 
 

initial_content

_spending_val

ue[Company, 

Content] 

IF (Content = 

1) THEN 

initial_curren

t_release_R&

D_in_million

s[Company] 

* ,5 * 

1000000 

ELSE 0 

 $ 

This is the initial spending on 

content. This is a sum of how 

much money that initially goes 

to creating content. 

 

initial_current

_release_R&

D_in_millions

[TV_2_Play] 

130  $ 
This is the initial R&D 

spendings 
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initial_current

_release_R&

D_in_millions

[Discovery_pl

us] 

125     

initial_current

_release_R&

D_in_millions

[HBO] 

175     

initial_current

_release_R&

D_in_millions

[Netflix] 

250     

marketing_att

ractiveness_fa

ctor[Company

, Content] 

SAFEDIV(ac

tual_marketi

ng_spending; 

average_com

petitor_mark

et_spend; IF 

actual_marke

ting_spendin

g > 0 THEN 

5 ELSE 1) 

 dmnl 

The marketing attractiveness 

factor is a number given from 

how attractive the marketing 

spending is in the market. This 

will give us a attractiveness 

factor given the marketing 

spending of you compared to 

the market. 

 

marketing_sp

ending[TV_2

_Play, 

Current] 

20000  $/month 

This is a fixed number for the 

player to change. The numbers 

of marketing is fixed to match 

the model. The purpose of 

marketing is to learn the user 

how changes in budget impact 

the earning, market share and 

the market mix. 

 

marketing_sp

ending[TV_2

_Play, 

New_release] 

20000     

marketing_sp

ending[Disco

very_plus, 

Current] 

5000     

marketing_sp

ending[Disco

very_plus, 

New_release] 

5000     
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marketing_sp

ending[HBO, 

Current] 

10000     

marketing_sp

ending[HBO, 

New_release] 

10000     

marketing_sp

ending[Netfli

x, Current] 

12000     

marketing_sp

ending[Netfli

x, 

New_release] 

12000     

monthly_subs

cription_attrac

tiveness_facto

r[Company, 

Content] 

SAFEDIV(av

erage_monthl

y_subscriptio

n_price; 

monthy_subs

cription_pric

e; IF 

average_mon

thly_subscrip

tion_price > 

0 THEN 5 

ELSE 1) 

 dmnl 

This is a attractiveness factor. 

This will give the 

attractiveness of the 

subscription price. If the 

subscription price offer is a 

good offer to the customer, the 

attractiveness will influence 

the product quality. 

 

monthy_subsc

ription_price[

TV_2_Play, 

Current] 

11  $/customer/m

onth 

This is the monthly 

subscription price. The prices 

are found at HBO.no, 

Netflix.no, Discoveryplus.no 

and tv2play.no. The user can 

change this variable as they 

please in the ILE. 

 

monthy_subsc

ription_price[

TV_2_Play, 

New_release] 

11     

monthy_subsc

ription_price[

Discovery_pl

us, Current] 

8     

monthy_subsc

ription_price[

Discovery_pl

8     
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us, 

New_release] 

monthy_subsc

ription_price[

HBO, 

Current] 

8     

monthy_subsc

ription_price[

HBO, 

New_release] 

8     

monthy_subsc

ription_price[

Netflix, 

Current] 

12     

monthy_subsc

ription_price[

Netflix, 

New_release] 

12     

player_Conte

nt_spending[

Current] 

0  $/month 

This is a fixed number. The 

user can change this variable as 

they please in the ILE. This 

will impact the whole system 

of content spending. The 

player is given the opportunity 

to change this number, and 

learn the differences in content 

quality on market. 

 

player_Conte

nt_spending[

New_release] 

260000     

player_stream

ing_R&D_spe

nding[Current

] 

260000  $/month 

This is a fixed number. The 

user can change this variable as 

they please in the ILE. This 

will impact the whole system 

of streaming spending. The 

player is given the opportunity 

to change this number, and 

learn the differences in 

streaming quality on market. 

 

player_stream

ing_R&D_spe

nding[New_re

lease] 

0     
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player_upgrad

ed_product 
0  dmnl 

This is the switch made for the 

user to upgrade the product in 

the ILE. Ones the product is 

upgraded, it cannot be taken 

back. 

 

previous_prod

uct_on_sale[C

ompany, 

Content] 

SMTH1(prod

uct_on_sale; 

DT; 0) 

 dmnl 
This converter shows the 

previous product on sale.  

D

E

L

A

Y 

C

O

N

V

E

R

T

E

R 

product_on_s

ale[Company, 

Content] 

IF (Content 

=1) THEN IF 

(Upgraded_p

roduct[Comp

any] = 1 OR 

previous_pro

duct_on_sale

[Company; 

New_release] 

= 1) THEN 0 

ELSE 1 

ELSE IF 

(Upgraded_p

roduct[Comp

any] = 1) 

THEN 1 

ELSE 

previous_pro

duct_on_sale 

 dmnl 

This is a converter showing 

which product is on sale. This 

is important for the marketing 

spending. We need to market 

the product on sale, streaming 

quality and content spending.  

 

product_qualit

y_by_attribute

[TV_2_Play, 

Current, 

Streaming_Qu

ality] 

streaming_att

ractiveness_f

actor[TV_2_

Play; 

Current] 

 dmnl 

These are the equations of the 

attractiveness. Here I have 

made the attributes equation of 

attractiveness. This will give 

the attractiveness of each 

products given the attributes. 

This is a representation of the 

attractiveness. 
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product_qualit

y_by_attribute

[TV_2_Play, 

Current, 

Content_Qual

ity] 

Content_attra

ctiveness_fac

tor[TV_2_Pl

ay; Current] 

    

product_qualit

y_by_attribute

[TV_2_Play, 

Current, 

Market_attrac

tiveness] 

marketing_at

tractiveness_

factor[TV_2_

Play; 

Current] 

    

product_qualit

y_by_attribute

[TV_2_Play, 

Current, 

Subscription_

Price] 

monthly_sub

scription_attr

activeness_fa

ctor[TV_2_P

lay; Current] 

    

product_qualit

y_by_attribute

[TV_2_Play, 

Current, 

Market_desira

bility] 

Welcome_off

er_price_attr

activeness_fa

ctor[TV_2_P

lay; Current] 

    

product_qualit

y_by_attribute

[TV_2_Play, 

New_release, 

Streaming_Qu

ality] 

streaming_att

ractiveness_f

actor[TV_2_

Play; 

New_release] 

    

product_qualit

y_by_attribute

[TV_2_Play, 

New_release, 

Content_Qual

ity] 

Content_attra

ctiveness_fac

tor[TV_2_Pl

ay; 

New_release] 

    

product_qualit

y_by_attribute

[TV_2_Play, 

New_release, 

Market_attrac

tiveness] 

marketing_at

tractiveness_

factor[TV_2_

Play; 

New_release] 

    

product_qualit

y_by_attribute

[TV_2_Play, 

monthly_sub

scription_attr

activeness_fa
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New_release, 

Subscription_

Price] 

ctor[TV_2_P

lay; 

New_release] 

product_qualit

y_by_attribute

[TV_2_Play, 

New_release, 

Market_desira

bility] 

Welcome_off

er_price_attr

activeness_fa

ctor[TV_2_P

lay; 

New_release] 

    

product_qualit

y_by_attribute

[Discovery_pl

us, Current, 

Streaming_Qu

ality] 

streaming_att

ractiveness_f

actor[Discov

ery_plus; 

Current] 

    

product_qualit

y_by_attribute

[Discovery_pl

us, Current, 

Content_Qual

ity] 

Content_attra

ctiveness_fac

tor[Discover

y_plus; 

Current] 

    

product_qualit

y_by_attribute

[Discovery_pl

us, Current, 

Market_attrac

tiveness] 

marketing_at

tractiveness_

factor[Discov

ery_plus; 

Current] 

    

product_qualit

y_by_attribute

[Discovery_pl

us, Current, 

Subscription_

Price] 

monthly_sub

scription_attr

activeness_fa

ctor[Discover

y_plus; 

Current] 

    

product_qualit

y_by_attribute

[Discovery_pl

us, Current, 

Market_desira

bility] 

Welcome_off

er_price_attr

activeness_fa

ctor[Discover

y_plus; 

Current] 

    

product_qualit

y_by_attribute

[Discovery_pl

us, 

New_release, 

streaming_att

ractiveness_f

actor[Discov

ery_plus;Ne

w_release] 
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Streaming_Qu

ality] 

product_qualit

y_by_attribute

[Discovery_pl

us, 

New_release, 

Content_Qual

ity] 

Content_attra

ctiveness_fac

tor[Discover

y_plus; 

New_release] 

    

product_qualit

y_by_attribute

[Discovery_pl

us, 

New_release, 

Market_attrac

tiveness] 

marketing_at

tractiveness_

factor[Discov

ery_plus; 

New_release] 

    

product_qualit

y_by_attribute

[Discovery_pl

us, 

New_release, 

Subscription_

Price] 

monthly_sub

scription_attr

activeness_fa

ctor[Discover

y_plus; 

New_release] 

    

product_qualit

y_by_attribute

[Discovery_pl

us, 

New_release, 

Market_desira

bility] 

Welcome_off

er_price_attr

activeness_fa

ctor[Discover

y_plus; 

New_release] 

    

product_qualit

y_by_attribute

[HBO, 

Current, 

Streaming_Qu

ality] 

streaming_att

ractiveness_f

actor[HBO;C

urrent] 

    

product_qualit

y_by_attribute

[HBO, 

Current, 

Content_Qual

ity] 

Content_attra

ctiveness_fac

tor[HBO;Cur

rent] 

    

product_qualit

y_by_attribute

[HBO, 

marketing_at

tractiveness_
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Current, 

Market_attrac

tiveness] 

factor[HBO;

Current] 

product_qualit

y_by_attribute

[HBO, 

Current, 

Subscription_

Price] 

monthly_sub

scription_attr

activeness_fa

ctor[TV_2_P

lay;Current] 

    

product_qualit

y_by_attribute

[HBO, 

Current, 

Market_desira

bility] 

Welcome_off

er_price_attr

activeness_fa

ctor[HBO;Cu

rrent] 

    

product_qualit

y_by_attribute

[HBO, 

New_release, 

Streaming_Qu

ality] 

streaming_att

ractiveness_f

actor[HBO;N

ew_release] 

    

product_qualit

y_by_attribute

[HBO, 

New_release, 

Content_Qual

ity] 

Content_attra

ctiveness_fac

tor[HBO;Ne

w_release] 

    

product_qualit

y_by_attribute

[HBO, 

New_release, 

Market_attrac

tiveness] 

marketing_at

tractiveness_

factor[HBO;

New_release] 

    

product_qualit

y_by_attribute

[HBO, 

New_release, 

Subscription_

Price] 

monthly_sub

scription_attr

activeness_fa

ctor[HBO;Ne

w_release] 

    

product_qualit

y_by_attribute

[HBO, 

New_release, 

Market_desira

bility] 

Welcome_off

er_price_attr

activeness_fa

ctor[HBO;Ne

w_release] 
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product_qualit

y_by_attribute

[Netflix, 

Current, 

Streaming_Qu

ality] 

streaming_att

ractiveness_f

actor[Netflix; 

Current] 

    

product_qualit

y_by_attribute

[Netflix, 

Current, 

Content_Qual

ity] 

Content_attra

ctiveness_fac

tor[Netflix; 

Current] 

    

product_qualit

y_by_attribute

[Netflix, 

Current, 

Market_attrac

tiveness] 

marketing_at

tractiveness_

factor[Netflix

; Current] 

    

product_qualit

y_by_attribute

[Netflix, 

Current, 

Subscription_

Price] 

monthly_sub

scription_attr

activeness_fa

ctor[Netflix; 

Current] 

    

product_qualit

y_by_attribute

[Netflix, 

Current, 

Market_desira

bility] 

Welcome_off

er_price_attr

activeness_fa

ctor[Netflix; 

Current] 

    

product_qualit

y_by_attribute

[Netflix, 

New_release, 

Streaming_Qu

ality] 

streaming_att

ractiveness_f

actor[Netflix; 

New_release] 

    

product_qualit

y_by_attribute

[Netflix, 

New_release, 

Content_Qual

ity] 

Content_attra

ctiveness_fac

tor[Netflix; 

New_release] 

    

product_qualit

y_by_attribute

[Netflix, 

marketing_at

tractiveness_

factor[Netflix
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New_release, 

Market_attrac

tiveness] 

; 

New_release] 

product_qualit

y_by_attribute

[Netflix, 

New_release, 

Subscription_

Price] 

monthly_sub

scription_attr

activeness_fa

ctor[Netflix; 

New_release] 

    

product_qualit

y_by_attribute

[Netflix, 

New_release, 

Market_desira

bility] 

Welcome_off

er_price_attr

activeness_fa

ctor[Netflix; 

New_release] 

    

r&d_lifetime[

Current] 
48  months 

This is the time our research 

and development is active. The 

research done now will 

eventually have little to no 

impact, and this is the time 

where it is relevant. 

 

r&d_lifetime[

New_release] 
120     

steady_state_

on 
0  dmnl   

streaming_attr

activeness_fac

tor[Company, 

Content] 

SAFEDIV(C

umulative_St

reaming_qual

ity_R&D_Sp

ending_Valu

e; 

average_Stre

aming_qualit

y_R&D_valu

e; IF 

Cumulative_

Streaming_q

uality_R&D_

Spending_Va

lue > 0 

THEN 5 

ELSE 1) 

 dmnl 

Here we can see the 

attractiveness of each company 

on streaming. This will affect 

the product quality by attribute. 

The more money spent, the 

bigger the chance of high 

product quality by attribute. 

The attributes will be decided 

compared to the market. 

 

Streaming_qu

ality_R&D_re

lative_to_targ

SAFEDIV(C

umulative_St

reaming_qual

 dmnl 
This is the targeted spending 

relative to the target R&D. 
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et[Company, 

Content] 

ity_R&D_Sp

ending_Valu

e; 

target_R&D; 

0) 

target_new_re

lease_R&D_i

n_millions[Co

mpany] 

initial_curren

t_release_R&

D_in_million

s 

 $ 
This is the targeted spending in 

R&D on the new release. 
 

target_R&D[

Company, 

Content] 

IF (Content = 

1) THEN 

initial_curren

t_release_R&

D_in_million

s[Company] 

*,5 *1000000 

ELSE 

target_new_r

elease_R&D

_in_millions[

Company] * 

,5 * 1000000 

 $ 

The target R&D is the target 

we have on spending. We want 

to spend the targeted amount of 

money on research and 

development. This target is 

determined by each company 

individually. 

 

time_to_close

_content_spen

ding_gap[TV

_2_Play, 

Current] 

4  months 

This is a converter to delay the 

spending gap. This is so the 

decisions made is not constant, 

but a closing of gap. It takes x 

amount of time to close 67% of 

the gap. 

 

time_to_close

_content_spen

ding_gap[TV

_2_Play, 

New_release] 

20     

time_to_close

_content_spen

ding_gap[Dis

covery_plus, 

Current] 

3     

time_to_close

_content_spen

ding_gap[Dis

covery_plus, 

New_release] 

18     

time_to_close

_content_spen
2     
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ding_gap[HB

O, Current] 

time_to_close

_content_spen

ding_gap[HB

O, 

New_release] 

18     

time_to_close

_content_spen

ding_gap[Netf

lix, Current] 

2     

time_to_close

_content_spen

ding_gap[Netf

lix, 

New_release] 

16     

time_to_close

_streaming_q

uality_spendi

ng_gap[TV_2

_Play, 

Current] 

2  months 

This is a converter to delay the 

spending gap. This is so the 

decisions made is not constant, 

but a closing of gap. It takes x 

amount of time to close 67% of 

the gap. 

 

time_to_close

_streaming_q

uality_spendi

ng_gap[TV_2

_Play, 

New_release] 

20     

time_to_close

_streaming_q

uality_spendi

ng_gap[Disco

very_plus, 

Current] 

3     

time_to_close

_streaming_q

uality_spendi

ng_gap[Disco

very_plus, 

New_release] 

22     

time_to_close

_streaming_q

uality_spendi

3     
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ng_gap[HBO, 

Current] 

time_to_close

_streaming_q

uality_spendi

ng_gap[HBO, 

New_release] 

24     

time_to_close

_streaming_q

uality_spendi

ng_gap[Netfli

x, Current] 

4     

time_to_close

_streaming_q

uality_spendi

ng_gap[Netfli

x, 

New_release] 

24     

Upgraded_pro

duct[Compan

y] 

IF 

(steady_state

_on = 1) 

THEN 0 

ELSE IF 

(Company = 

2) THEN 

player_upgra

ded_product 

ELSE 

automated_re

lease_upgrad

ed_product 

 dmnl 

This if, then, else switch is 

made so the product is either 

upgraded by the player, or the 

automated product. This is 

made so the player can go live 

with their product. The whole 

model is made so Discovery 

Plus does not go live unless the 

player upgraded product is 

switched on. This is for the 

purpose of the ILE. 

 

Upgraded_pro

duct_switch 

DELAY(Fixe

d_for_upgrad

ed_product; 

11; 0) 

 dmnl 
This is a switch made for the 

ILE 
 

Welcome_off

er_price[TV_

2_Play, 

Current] 

10  $/customer 

This is the welcome offer a 

new customer will get when he 

signs up for a streaming 

network. The prices are found 

at HBO.no, Netflix.no, 

Discoveryplus.no and 

tv2play.no. The user can 

change this variable as they 

please in the ILE. 
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Welcome_off

er_price[TV_

2_Play, 

New_release] 

10     

Welcome_off

er_price[Disc

overy_plus, 

Current] 

8     

Welcome_off

er_price[Disc

overy_plus, 

New_release] 

8     

Welcome_off

er_price[HBO

, Current] 

5     

Welcome_off

er_price[HBO

, 

New_release] 

5     

Welcome_off

er_price[Netfl

ix, Current] 

8     

Welcome_off

er_price[Netfl

ix, 

New_release] 

8     

Welcome_off

er_price_attra

ctiveness_fact

or[Company, 

Content] 

SAFEDIV(av

erage_welco

me_offer_pri

ce; 

Welcome_off

er_price; IF 

average_welc

ome_offer_pr

ice > 0 

THEN 5 

ELSE 1) 

 dmnl 

This is a attractiveness factor. 

This will give the 

attractiveness of the welcome 

offer. If the welcome offer is a 

good offer to the customer, the 

attractiveness will influence 

the product quality. 

 

 

Run Specs 

Start Time 0 

Stop Time 96 
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DT 1/1 

Fractional DT True 

Save Interval 1 

Sim Duration 0 

Time Units Months 

Pause Interval 0 

Integration Method Euler 

Keep all variable results True 

Run By Run 

Calculate loop dominance information False 

 

Array Dimension Indexed by Elements 

Attribute Label (5) 

Streaming_Quality 

Content_Quality 

Market_attractiveness 

Subscription_Price 

Market_desirability 

Company Label (4) 

TV_2_Play 

Discovery_plus 

HBO 

Netflix 

Content Label (2) 
Current 

New_release 

 

Custom Unit Aliases Equation 

Console  People 
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Appendix 2. 
Reference group article. Source: Išoraitė, M. (2016). MARKETING MIX THEORETICAL 

ASPECTS; International Journal of Research (Vol. 4). Granthaalayah. 
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Appendix 3.  
Hypothesis model. 

 
 

Appendix 4. 
Survey answer’s part 1. 
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Appendix 5. 
Survey part 2. 
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Appendix 6.  
P-test Traditional learning 

 
 

Appendix 7. 
P-test interactive learning environment 

 
 

Appendix 8. 
P-test 
Understanding of marketing with traditional learning 
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Appendix 9. 
P-test 
Understanding of marketing with ILE 
 

 
 

Appendix 10. 
P-test 
Knowledge of marketing with traditional learning 
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Appendix 11. 
P-test 
Knowledge of marketing with ILE 
 

 
 

Appendix 12. 
T-test. 

Improvement between ILE and Traditional learning overall score. 
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Appendix 13. 
T-test. 

Improvement between ILE and traditional learning in the understanding of marketing. 

 

Appendix 14. 
T-test. 

Improvement between ILE and traditional learning in the knowledge of marketing. 
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Appendix 15. 
Link to the game: 

https://exchange.iseesystems.com/public/daniel-michelsen/marketing-mix 

 

For entry, apply the participation number of 9922. 

https://exchange.iseesystems.com/public/daniel-michelsen/marketing-mix
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