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ABSTRACT 

Organizations are increasingly interested in corporate health programs to keep their 

employees’ healthy and thereby reducing costs for absenteeism. However, it is not clear 

how work characteristics and work-related feelings are related to these corporate health 

programs. Therefore, this pilot study at the Eindhoven University of Technology, investigates 

the relationship between GameBus -a social health application- and work engagement, while 

controlling for job characteristics. The pilot took place during an 8 week period in which 36 

employees participated. 

The main findings show that the use of GameBus is significantly related to a perceived 

increase in mental activities. They also show that social contact negatively influences how 

competent people feel in their job. Furthermore, health activities, more specifically mental 

activities, increase the work engagement of employees. Finally, people who are more 

engaged at their work, use the social health application GameBus more often.  

With this knowledge corporate health programs can be professionalized taking into account 

not only physical outcomes but also work-related psychological constructs. This is important 

as health consists of three aspects, mental, social and physical, which all three have to be 

taken into account in a corporate health program.   
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MANAGEMENT SUMMARY  

Work related health problems, are an important factor in the Dutch economy. Dutch 

companies are obligated to pay their employees during their absence, which makes it 

important for them to keep their employees healthy. Because of the costs for absenteeism 

and an increase in work pressure, an increasing number of companies see the relevance of a 

corporate health program. For these programs to work best, it is important to research how 

work characteristics influence the health activities of workers and vice versa. This type of 

research is necessary to create the best suitable corporate health programs for the type of 

work and employees. 

To measure the health activities of the employees in this pilot, the social health application 

GameBus is used. GameBus is an application that encourages and rewards teams to stay 

active socially, mentally and physically, in a personalized gaming experience. It thus focuses 

on all three aspects of health and not only physical or one of the others, as most health 

applications. 

This thesis investigates the research question: Does the use of GameBus influence employee 

work engagement and health activities in a university setting while controlling for the effect 

of job characteristics ? 

The research model to investigate the research question is based on earlier scientific 

research in the field of work psychology and health. GameBus will be used as an intervention 

variable. The influence of GameBus is researched on three research variables. These three 

research variables consists of two psychological work constructs; work-related basic need 

satisfaction and work engagement. The third research variable is health activities, as 

GameBus wants to encourage people to conduct more of these kind of activities. 

Furthermore two control variables are included; job characteristics and exhaustion. These 

control variables are included to make sure that it is GameBus which influences the research 

variables.  

To answer the research question a pilot study, with a pilot period of 8 weeks was conducted 

at the Eindhoven University of Technology. The pilot participants are employees of the 

Personnel and Organization Department or one of the four capacity groups of the school of 

Industrial Engineering from the faculty IE&IS. A total of 36 participants participated in the 

pilot. During the pilot period, participants were asked to track their social, mental and 

physical activities with GameBus. The participants participated in different challenges within 

GameBus and had the opportunity to come to weekly activities. Each week they received an 

email with an invitation for the upcoming activities.  

To measure the different work characteristics, two surveys were sent to the participants, 

one at the beginning of the pilot (pre-test) and one at the end of the pilot (post-test). The 

pre-test was completed by 27 participants, 19 of them also filled in the pre-test. 

Unfortunately only 8 from the 19 participants used GameBus regularly, so some of the 

hypotheses could only be checked on a small sample size of n=8.  

The software SPSS was used to analyze the data gathered with the pre and post-test. The 

data is gathered with proven questions to measure the different variables. Only the 
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questions for social and mental activities are not scientifically proven. Before the data could 

be analyzed it was cleaned and the variables were calculated. Two types of tests were used 

to analyze the hypotheses; regression and t-test. A t-test is done to compare the means 

between the pre and post-test. Regression is used to research the relationships between the 

different variables. For these tests to be accurate, multiple assumptions have to be met. 

However, most assumptions were not met, for example the assumption that the data is 

normally distributed. Because the assumptions are not met the results and conclusion have 

to be carefully generalized.  

During the pilot period, physical health activities, social contact with colleagues and work 

engagement significantly changed. All other variables that were researched did not show a 

significant change between the pre and post-test. Most relationships that were researched 

did not show a significant result, even though a significant relationship was expected based 

on the theoretical motivation. The small sample size can be the reason why most 

relationships did not show a significant result. When there is a small sample size it is more 

difficult to meet the assumptions related with the analyses conducted. However even with a 

small sample size some significant relations are found.  

When looking at the significant relations, GameBus influences none of the research 

variables. It is only significant related to a perceived increase in mental health activities. The 

research variables are significant related. Health activities significantly predict the outcome 

of work engagement especially mental activities. Furthermore people who have more social 

contact with friends and colleagues feel less competent in their job. This is not in line with 

earlier scientific research. It can be caused by the way employees receive feedback of their 

employees and how often they work in teams. The research variable work engagement does 

significantly predict whether employees use the intervention variable GameBus. Finally the 

two control variables; job demands and exhaustion are significantly related.  

These results lead to the following answer on the research question. There are significant 

relations between health activities and the psychological work constructs, however these 

relations cannot be linked to the use of GameBus.  GameBus is only significant related to the 

perceived increase in mental health activities.  

Evaluating the pilot some aspects for improvement are found for future pilots.  

- Employees should be approached more directly, by colleagues or managers 

- No pilot during the summer holiday 

- Meeting request for the weekly activities 

- For longer pilots only bi-weekly weekly activities 

- More participant, to increase the reliability  

- Challenges based on prevention ideas of the company. 

 

Recommendations are made for all three actors involved with this study.  

TU/e should further investigate the possibilities of GameBus as a corporate health programs. 

With bigger pilots and possibly more different researches the total impact of a corporate 

health programs, including GameBus can be investigated.  
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GameBus should further improve the applications and increase the number of collaborations 

with other health partners. Next to this more research is necessary on the usability and user-

interface of the applications itself. With these researches the applications can be raised to 

the next level.  

Accenture should further investigate different corporate health programs. This way they can 

give their customers advice on the topic and improve their own corporate health program.  

The limitations of this thesis and pilot lead to multiple subjects for future research.  

- Corporate setting: further research is necessary to investigate whether the same 

results can be found in other corporate settings.  

- Variables were measured during the pilot through the surveys or GameBus. All 

variables are measured by self-report, so the participants themselves should fill in 

the value or frequency of a variable. This can influence the trustworthiness of the 

variables, especially the data for health activities and GameBus 

- Reliability questions health activities: future research is necessary to determine 

whether the questions which measure social and mental activities are reliable, 

because the questions used are not scientifically proven. The questionnaire for 

physical activities should be changed to make sure future measures are more 

reliable.  

- Health activities: during the pilot all health activities were included. However, it 

might be possible that only activities which are done together with colleagues 

influence the work related variables, such as WBNS.  

- Research model: the current research model only investigates the relationships 

between the variables one-way, while the real situations has two-way relationships.  

- Teamwork, GameBus evolves around teams. Which indicates that the level of 

teamwork and team feeling can be an interesting variable to take into account in a 

future research. 
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1. INTRODUCTION 

Work related health problems, are an important factor in the Dutch economy. The report 

“De kosten van ziekteverzuim voor werkgevers in Nederland” of TNO (van der Ploeg et al., 

2014) clearly explains why this is such an important factor. Firstly, it is obligated for Dutch 

companies to pay their employees during their absence, which makes it important for Dutch 

companies to keep their employees’ healthy. Absenteeism leads to economic damage, since 

absent people have to be paid without creating profit for the company by doing their job. 

Next to avoiding economic damage, companies are also legally and morally obliged to 

minimize work related health problems. Absenteeism does not only lead to costs for the 

employer, but also for the employees and society, see Appendix A.1 for a total overview. All 

these costs lead to an average total cost of 3,521 euro per absent person in a year and a 

total of 11.54 billion euro for the year 2012 in The Netherlands. These costs are caused by 

3,358,000 employees with an average net income of 1.695 per month (in 2012) (Gemiddeld-

inkomen.nl, 2016). These employees were absent for an average of 15.7 days, which leads to 

a total of 51,500,000 absence days. This equals 4% of the total number of working days per 

year (van der Ploeg et al., 2014).  

42% of the Work-related absenteeism is caused by psychosocial workload (Psychosociale 

arbeidsbelasting) (PSA). Absenteeism caused by PSA is more common in higher salary scales, 

where it causes more than 50% of the total costs of absenteeism. The main reasons for being 

absent are work pressure and stress (van der Ploeg et al., 2014) . In Appendix A.2, an 

overview of the costs per type of cause can be found.  

Already in 1997, the European Union was aware of the importance of Workplace health 

promotion to improve the health and well-being of employees. Therefore, they founded the 

European Network for Workplace Health Promotion (Sochert, Siebeneich, & De Broeck, 

2013). Its declaration was updated in 2007 and signed by more than 100 companies (Richter, 

Acker, Scholz, & Niklewski, 2010). TNO conducted a research among employers in The 

Netherlands to see what kind of preventive measures they took to keep their employees 

healthy. These vary from organizational improvements to monetary incentives to prevent or 

reduce sickness. An overview of all measures is presented in Appendix A.3 (Observatory: 

EurWORK, 2010). Remarkably most of the workplace health promotion programs were 

focusing on: promotion of physical activity and nutritional improvement. While most 

absenteeism has mental causes. So it is important that corporate health programs focus on 

other aspects of health as well. The World Health Organization (2006) states that the health 

and wellbeing of a person consists of three different aspects; physical, mental and social. 

Those three aspects have to be included when introducing a corporate health program. 

In 2008, The European Network for Workplace Health Promotion showed that promotion 

and prevention in a corporate setting will become more and more important in the 21st 

century (De Greef & Van den Broek, 2004). The setup of those corporate health programs 
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also evolve because of the big changes in digital systems in the health industry. MHealth and 

eHealth open up new possibilities for corporate health programs. These new digital systems 

can be used as a support tool or as a way to keep employees healthy and make them more 

aware of their health. Unfortunately little research is done to determine how these (digital) 

corporate health programs influence different work characteristics.  

1.1. Problem statement 

Corporate health programs influence how employees behave and feel at work. However, 

although an increasing number of companies see the relevance of illness prevention at the 

workplace, little is known about the relation between these programs and work 

characteristics. Most research conducted in the field of m- and eHealth in a corporate setting 

focus on the physical and/or behavioral change of employees. They do not look at how the 

work characteristics change and thereby how people feel at work. So the researches do not 

use theoretical frameworks based on work psychology.  

To support the hypotheses, this study will use a research model based on different 

theoretical frameworks from the field of work psychology, such as work engagement and 

work-related basic need satisfaction. The study uses the social health applications GameBus. 

GameBus is an applications that rewards healthy behavior in all three fields of health, 

mental, physical, and social. To investigate the relationship between the use of GameBus, 

health activities and work engagement, the following research question is defined. 

Research question 

Does the use of GameBus influence employee work engagement and health activities in a 
university setting while controlling for the effect of job characteristics ? 

 

More information about the context and why the study is conducted in a university setting is 

given in the following sections. Chapter two gives more background information in the field 

of corporate health and mHealth. Next, the theoretical basis for this study is given. Chapter 4 

explains the methodology used to answer the research question. Chapter 5 describes the 

data analyses, from which the results follow in chapter 6. The pilot is evaluated in chapter 7. 

Chapter 8 draws the conclusion and gives recommendations for the actors related to the 

study. Finally, a reflection on the scientific contribution and limitations of the study is 

conducted in chapter 9.  

1.2. Context 

This paragraph presents the context in which the study is performed. It explains the reason 

why this study is performed in a specific corporate setting. After which the chosen company 

within this setting and its corporate health program are disclosed. Next the involvement of 

Accenture with this study is explained. Finally, the used health application GameBus is 

discussed in more detail.  
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1.2.1. Corporate settings 

All companies have the obligation to take care of their employees. So, in order to investigate 

the relationship between GameBus and work engagement, all types of companies can be a 

potential pilot partner.  

A distinction that is often made in The Netherlands is the one between officials 

(ambtenaren) and non-officials. An official is someone who works in a public service that is 

run by the government (Ensie, 2016). Officials can be working in different departments of 

the government; national, provincial, municipality and also for hospitals or 

schools/universities.  

The absenteeism of officials is the highest among the Dutch workforce (De Volkskrant/CBS, 

2015). This is due to the rising work pressure caused by budget cuts and an increase in 

responsibilities. In an university setting these responsibilities are for example: an increase in 

the number of students, the higher number of contact moments with these students and the 

pressure to publish articles (van der Bol, 2013; VSNU, 2015). Therefore, it was decided to 

conduct the current study in a university setting.  

This study will use a recently developed application. Therefore, it is important that the pilot 

participants are open to innovations and are willing to participate in a study. The most 

innovative and research minded officials may be those working for universities. 

Eindhoven University of Technology (TU/e) is an example of an university that is open 

minded regarding innovations as their slogan states “Eindhoven University of Technology, 

where innovation starts” (Eindhoven University of Technology, 2016). TU/e also has a rise in 

work pressure as even the executive board of the university has noticed (Konings, 2016). 

Multiple changes during the past years, such as the introduction of the new bachelor college 

and the related enormous increase in the number of first year’s students, have led to a 

higher work pressure for the employees of the University. For this reason, the decision was 

made to conduct the current study at Eindhoven University of Technology. 

1.2.2. Eindhoven University of Technology 

The TU/e is a research university specialized in engineering science & technology. It was 

founded on the 19th of September 1956 as the Technische Hogeschool Eindhoven (THE). This 

name was changed to the TU/e on the first of September 1986. The TU/e defines her 

strategy on four different areas. The first area is higher education, where it wants to strive 

for a strong and distinctive position in the education market, nationally and internationally. 

The second area is research. The research conducted at the TU/e focusses on three strategic 

areas which are; health, energy and smart mobility. The third area is knowledge valorization. 

The TU/e considers it very important to be a major source of knowledge, technology and 

new business in a knowledge economy. It has a strong collaboration with industry leaders. 

The final area is, student facilities, as it wants to offers good facilities in the field of 



  

4 

 

education but also in the field of sport and leisure (Eindhoven University of Technology, 

2016). 

The TU/e has around 3055 employees, of which 33% are not originally from The 

Netherlands. All the employees of the TU/e contribute to science for society, science for 

industry and science for science. The university has 9 departments and 11 services. These 

departments and services are led by the Executive Board that is controlled by the 

Supervisory Board (Eindhoven University of Technology, 2016). The organogram of the 

university is presented in Figure 1.  

 

Figure 1 Organogram TU/e (Eindhoven University of Technology, 2016)  

 

This study was conducted within the service Personnel and Organization Department (DPO) 

and the department of Industrial Engineering & Innovation Sciences (IE&IS). Within IE&IS 

there are two schools; the School of Industrial Engineering and the School of Innovation 

Sciences (Eindhoven University of Technology, 2016), see Figure 2 for the organogram of this 

department. Our study was conducted within the School of Industrial Engineering at the four 

capacity groups, there are 111 employees working in this school (Eindhoven University of 

Technology, 2016). 
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Figure 2 Organogram IE&IS (Eindhoven University of Technology, 2016) 

1.2.3. Corporate health at the TU/e 

This section is based on the information gathered during an interview with Drs. F. van der 

Heijden Head of the DPO at the TU/e (van der Heijden - van Lokven, 2016).  

DPO is responsible for the health of all TU/e employees. They are responsible for sickness 

prevention and when necessary if employees get sick. With their corporate health program 

they try to keep their employees healthy, more information about this program can be 

found in section 2.1. The programs consists of different aspect in the field of primary 

prevention such as an RSI workshop. However most of the activities only focus on one or 

two aspects of health and not on all three.  

For each department there are 1 or 2 human resource (HR) employees who are among other 

things, involved if an employee gets health problems. The “Poortwachter” law regulates al 

steps taken when an employee gets sick. When an employee is sick longer than 5 days the 

Arbo Unie gets in contact with the employee. The Arbo Unie is one of the organizations in 

the Netherlands which helps companies with their corporate health and obeying the “arbo” 

law. The Arbo Unie also supplies the company doctor, psychologist and social worker for the 

TU/e. Arbo Unie is chosen through a tender, a tender is held every five years. The TU/e is 

obligated to hold a tender because they are a public organization.  

Per department, there is a social medical team (SMT) that consists of the HR employee(s), 

the faculty director and company doctor. They do not only look at people who have a long 

sick period but also people who are sick regularly. The SMT looks at possibilities to 

reintegrate those employees.  

Once a year the sickness percentage and frequency is compared with the numbers of the 

“Centraal Bureau voor de Statistiek” (CBS). The CBS has the numbers of multiple Dutch 

companies so this can give a good insight in whether TU/e employees are sick more often 

than the average Dutch employee and the average Dutch employee in the same sector. 
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Table 1 shows the information about the sickness of TU/e employees, all numbers are 

averages. The first row gives the TU/e broad number, WP are the scientific staff and OBP are 

the support staff. The second column indicates the percentage of days that an employee is 

sick of the total number of working days. The third column gives the sickness frequency 

number, so how often employees call in sick. For both indicators the service employees 

score higher. So they are sick more often and longer than the department employees.  

Table 1 Sickness information TU/e employees (van der Heijden - van Lokven, 2016) 

 % of sick days sickness frequency 

TU/e wide 2.5% 0.9 

WP 1.2% 0.6 

OBP 4.8% 1.3 

1.2.4. Accenture 

Accenture supported the process of this study, to broader their insight into digital corporate 

health programs and its relation with work characteristics, such as work engagement and 

how people feel at their work. They were also curious toward the social health application 

GameBus and its use in such settings. Finally, they are interested in the implementation of 

such corporate health programs.  

Accenture has recently changed its corporate health program called Fit@Work, because they 

saw the change in needs and absenteeism of their employees. First it was mostly focused on 

physical wellbeing. This has changed now to a more social and mental focus as employees 

are also more focusing on the value of their work and a good work/life balance. Furthermore 

Accenture’s absenteeism is low, but if employees are sick the reason is in most cases mental, 

which means that they are absent for a longer period. Accenture has initiatives in the social 

area (weekly drinks), mental area (workshops and trainings) and physical area (sport teams). 

Finally, Fit@Work organizes a Fit@Work week every year to draw attention to all their 

initiatives.  

1.2.5. GameBus  

GameBus is a recent health application constructed by the IE&IS faculty of the TU/e. It offers 

a platform to combine information from other (health) applications. The information from 

these apps is collected to contribute to a team score. The team can be formed with for 

example relatives, friends or colleagues. Each team member can contribute to the team 

score in its own way. They can gain points with the application they are (already) using 

(Jeltes, 2014). The team score consists of three categories: social, mental and physical 

points. Depending on the activity of the team members, points are allocated to one of these 

three categories. For example, a user collects physical points if he goes running, mental 

points of he makes a Sudoku and social points if he visits his grandma or goes out for a drink 

with a friend. For each challenge a different amount of points per category is necessary to 

successfully finish the challenge. By working in a team people can motivate each other to 

stay healthy.  
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“An app that will encourage and reward families and friends to stay active socially, 

mentally and physically in a personalized gaming experience” (GameBus, 2016). 

The personalized gaming experience can be created by making your own challenges, play 

with the people you want and collect points for the activities you like. For each challenge the 

challenge creator can decide with which activities points can be earned, which activities are 

worth most points and what kind of reward participants can win. This challenge creator can 

be any one in an organization, management, the company doctor, or employees in general.  

This way employees can together, set up an challenge for their specific department.  

GameBus is a social health app that focuses on rewarding and not on controlling employees, 

thereby it also helps with amplition in a corporate setting. Amplition is a paradigm that has 

the goal of promoting the psychological well-being of employees by rewarding them 

(Ouweneel, Schaufeli, & Le Blanc, 2009). Reward are given for the things they excel in, that 

way employees do not have to focuses on learning thing they have difficulties with or do not 

like. As GameBus gives the opportunity to reward people for a lot of different activities and 

has the possibility to define the activities and reward, it supports amplition and thereby the 

psychological well-being of employees.  

The most important features of GameBus are:  

 GameBus enables people to collect points with different types of activities  

 GameBus lets different people work with the same platform 

 You can participate in multiple teams  

 GameBus lets you create your own challenges  

 You can choose your own points and rewards 

 GameBus use is free  (charges are asked for consulting, when applicable)  

All these features are important in a corporate setting. It makes it possible for companies to 

trigger people to perform the activities they would like to promote. So corporations 

themselves can decide what they think is important and how they would like to reward their 

employees for this behavior. As GameBus is free, users do not have to pay any fee, neither 

do the companies who would like to use it as a corporate health program.  

GameBus is in the implementation phase at this moment. The first pilots on a bigger scale 

are being conducted. However, creating an application is an iterative process and the pilots 

give a lot of insight on different aspects. It gives insight in possible improvements for 

GameBus, to further improve the usability and clarity. And insight in how bigger pilots 

should be organized. Before explaining the basis and the execution of the pilot, the next 

chapter will give some background information in current corporate health and eHealth.  
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2. CURRENT SITUATION IN CORPORATE HEALTH & EHEALTH 

To research the relationship between GameBus and employee work engagement. Further 

background information about corporate health programs and e/mHealth is necessary. With 

this information one is better informed about the current changes and possibilities in this 

field. Furthermore earlier scientific researches on the topic of eHealth are evaluated on its 

theoretical framework, to show how research on this topic is conducted.  

2.1. Corporate health programs 

Professor L. Linnan head of the Workplace Health Research Network of the Centers for 

Disease Control Prevention (CDC), identified five best practices that when combined, 

produce a comprehensive health program (Lebowitz Rossi, 2015). These comprehensive 

health programs are likely to produce the results employees and employers are looking for.  

1. The program should be practical and accessible. A variety of scheduled 

programs/classes should be available for the employees.  

2. The work environment should be health conscious, for example the cafeteria should 

offer a healthy lunch.  

3. Wellness should be integrated into the company’s structure, management should see 

the importance of it.  

4. Wellness should be linked to existing support programs. This way employees can 

seek help outside their company when needed.  

5. Health screening and education should be offered. Although health screenings are 

controversial, voluntary screenings can educate employees on their health. The 

aggregated data can help employers identify the issues that affect their employees 

(Lebowitz Rossi, 2015).  

There are multiple companies that offer corporate health programs, these have a broad 

range of possibilities and way of working. R. Levin published a list of 40 companies that sell 

corporate health program with the most buyers in The United States of America (2015). One 

of these companies is MDVIP, they focus on pairing employees with doctors which manage 

their health improvement plans. But also companies such as Fitbit and Weightwatchers are 

mentioned as corporate wellness companies.  

The TU/e created their own corporate health program which is explained based on an 

interview with Drs. F. van der Heijden, Head of the Personnel and Organization Department 

(van der Heijden - van Lokven, 2016). The TU/e has different initiatives in place to help keep 

their employees healthy. They get for example, discount at the sport center of the 

university. This center has different facilities; a pool, sport halls, squash courts etc., they also 

give classes as Zumba and Spinning. Other initiatives in the physical area of health are the 

bicycle arrangement, which enables employees to buy a bike with discount. There is also an 

annual voluntary 40+ health check. Different workshops are available, that mostly focus on 

the mental aspect of health such as ‘Mindful in our Work & Life’. And also a program for 
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spouses of international employees to make sure they feel at home in Eindhoven. For the 

social aspect of health, the TU/e has a staff association called Colleagues United, they 

organize multiple activities each year focusing on culture, technique and sports (Colleagues 

United, 2016). 

2.2. eHealth 

As this study will partly evolve around a mHealth application it is important to have some 

background information on eHealth and mHealth. As mHealth is relatively new and it is part 

of eHealth (Steens, 2016), this subchapter will focus on the current trends of eHealth and 

the digital revolution in health. EHealth can be defined as “an emerging field in the 

intersection of medical informatics, public health and business, referring to health services 

and information delivered or enhanced through the Internet and related technologies” 

(Eysenbach, 2001). 

Digital systems are increasingly influencing the health industry, this is way Accenture created 

a top 5 on eHealth trends for 2015 (Accenture, 2015).  

1) The Internet of Me: Your healthcare, personalized. 

Personalized healthcare defined by meaningful and convenient individual health 

experiences (Accenture, 2015). 

2) Outcome Economy: Hardware producing healthy results. 

New intelligence is bridging the digital enterprise and the physical world. It’s about 

more than technology; it’s about delivering results (Accenture, 2015). 

3) The Platform (R)evolution: Defining ecosystems, redefining healthcare.  

Collecting data from different sources and connect them to provide patients and 

caregivers a holistic and real-time view of one’s health (Accenture, 2015). 

4) Intelligent Enterprise: Huge data, smarter systems, better healthcare. 

A data explosion, accompanied by advances in processing power, health analytics and 

cognitive technology, is fueling software intelligence. Medical devices and wearable 

can now recognize, “think” and respond accordingly (Accenture, 2015). 

5) Workforce Reimagined: Collaboration at the intersections of humans and healthcare. 

As the digital revolution gains momentum, doctor and healthcare workers are now 

using machines to be more efficient, provide better care and take on increasingly 

more complex tasks (Accenture, 2015).  

These five trends show that in the future all healthcare professionals keep track of 

information and combine the information gathered. Combining the information can lead to 

new insights and better support. Examples given by Accenture which are related to these 

trends are; real time alerts one receives when ones blood pressure is too high or drones with 

defibrillators. But also analytical systems which will help with triage or predict the needed 

volume in the emergency room (Accenture, 2015). All these changes will help to create a 

better healthcare system in the future. But not only the healthcare system itself changes, 

the whole view towards healthcare and the way people take control off their own health will 

change. 
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The next paragraphs show already used health applications and tools within organizations. 

These examples show the broad possibilities of these applications and tools to get people 

involved with their health.  

The English National Health Services have decided to distribute free health applications and 

medical instruments to citizens. They would like to make telehealth more widely available 

for the public and make sure the compliance with medical treatments increases. A panel will 

select the first applications soon to make them available in April 2017.  

“Loop naar de maan” (walk to the moon) is an initiative to collect money for the Belgium 

Cancer Association (Kom op tegen Kanker, 2016). People can connect their tracking device 

and have to search sponsors for every kilometer they walk. Together all participants will 

walk the distance to the moon and gather money for the Cancer Association that way. 

Another Belgian example is the decision of the government to compensate a sensor which 

can measure the blood sugar level of a person without puncture (Jacobs, 2016).  

Houston Methodist is one of the company that uses Fitbit trackers to give employees a 

reward of $520 if they finish a specific track. This track depends on their current health 

status, for example pregnant or high BMI (Rothfeld, 2015). BP challenged their employees to 

make one million steps in a year with as reward a discount on their health plan. Of course 

Fitbit itself also uses their Fitbit wearables to keep their employees healthy, with a quarterly 

step challenge. Next to that they have “Workout Wednesdays” where employees can 

participate in various workouts (Rothfeld, 2015).  

A Russian bank, Alfa Bank, states that wealth is related to health and that they want to keep 

their customers healthy. They give their customers a financial incentive to keep healthy. For 

each activity tracked by a tracking device money is transferred from their costumers’ normal 

account to a special savings account. This special savings account has a higher interest rate 

than normal saving accounts. The costumer can decide him or herself how much money 

each activity is worth (Springwise, 2014).  

All this examples show that e- and mHealth are already broadly used within companies and 

organizations. However, the number of scientific research on the topic is low and most 

researches only focus on one or two of the health aspects and not on all three. The next 

section will discusses some of these researches and their theoretical basis. 

2.3. Earlier mHealth research 

In this section different scientific researches are discussed, focusing on their theoretical 

basis. We focus on the theoretical basis to see whether earlier scientific research also takes 

into account psychological relevance and how people react on the mHealth application.  

Brown et al. (2016), investigated 82 web-based mental health interventions from which 66 

use a therapeutic approach. So most reviewed researches have a theoretical basis. However 

all these interventions only look at one aspects of health; mental, instead of all three 



  

11 

 

aspects. Another systematic review of Lister et al. (2014), shows that 68.2% of the 261 

reviewed applications focus exclusively on physical activities, 9.1% on dietary tracking. Only 

3.0% of the applications focus on other health behavior. This also shows that most 

applications only focus on one specific health aspect and do not look at the relation between 

the different health aspects. A third review which describes a content analysis on paid health 

and fitness apps shows that there are no paid health apps that focus on social (West, et al., 

2012). 33.21% of 3335 reviewed applications focus on physical health and 12.41% on mental 

and emotional health.  

From the articles used in the earlier conducted literature review (Steens, 2016), five do not 

use a theoretical motivation (Chang et al., (2011), Ybarra et al., (2014), Partridge et al., 

(2016), Pham et al., (2015), Georgsson & Staggers, (2015)). Brown-Johnson et al. (2013) do 

clearly state the theoretical framework of their research which is based on the impact on the 

participants. Their theoretical framework is based on earlier scientific research in the area of 

health games. These games influence “social skills, self-perceptions, empathy, psychosocial 

functioning and cognitive skills … While the patients are exposed to both physical and 

psychological discomfort that can decrease motivation toward self-management during the 

trajectory of the caner experience” (Brown-Johnson, Berrean, & Cataldo, 2013). This is based 

on the research of Provost (1990) and Csikszentmihaliy (Csikszentmihaliy, 1990) which 

proved that play constitutes an important part of children’s cognitive and social 

development. A research among community health workers (CHWs) is based on the 

observation that supervision and incentives are important to improve the motivation and 

performance among CHWs. And on the fact that mHealth is a growing field in public health 

for “health care delivery, improving efficiency and data quality, minimizing bottlenecks, and 

supporting continuous education and adherence”(Joos et al., 2016). 

These previous researches are missing the total concept of health as comprising physical, 

social and mental aspects, they only focus on one or two of the three. With this current 

study we want to include all aspects of health as all are important in a corporate setting. We 

have seen in the introduction that a large part of absenteeism costs are caused by 

psychosocial workload. Thus not only the physical health of an employee is important but 

also the social and mental health. The DISC-model (de Jonge & Dormann, 2003) that forms 

the theoretical basis of this project is a model that provides an explanation for the 

relationships between work characteristics and employee health and well-being.  
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3. THEORETICAL BASIS & HYPOTHESES  

This chapter presents the research model and the theoretical basis on which the hypotheses 

are built. This theoretical basis follows from different scientific articles on the topic of health 

and wellbeing in the workplace and the related psychological constructs. The theoretical 

basis shows that conducting health activities and the use of a mHealth application influences 

how employees experience their work. This can give other mHealth providers and corporate 

health managers insight in different aspects related with the health and wellbeing of 

employees. With this information they can change their way of looking towards corporate 

health.  

The chapter starts with an overview of the research model, to show the different types of 

variables and the relations between the variables. Next, the Demand-Induced Strain 

Compensation model (DISC-model) is explained, as it supports the decision for GameBus as 

application in this study. After that, the other five parts of the research model are explained 

and defined by earlier scientific research. These five parts are; Work-related Basic Need 

Satisfaction, Work Engagement, Health activities, Exhaustion and Job Characteristics. After 

each part the related hypotheses are given.  

3.1. Research model  

The theoretical basis that is presented in this chapter leads to multiple hypotheses, which 

together form the research model. The research model is presented in Figure 3. The blue 

cross shows the intervention variable, GameBus. With the research we want to investigate 

whether GameBus influences two different psychological work constructs and the number of 

health activities. These constructs; work-related basic need satisfaction, work engagement 

and health activities are shown in green, rectangular boxes.  

GameBus, work-related basic need satisfactions and health activities consist of three 

dimensions. So if a relations is researched with one of these variables, the hypothesis is 

checked for all dimensions and the overall variable. For example the relation between work 

engagement and GameBus is researched, the following relations are researched: 

1) Work engagement  GameBus 

2) Work engagement  GameBus social activities 

3) Work engagement  GameBus mental activities 

4) Work engagement  GameBus physical activities 

To make sure the psychological work constructs and the number of health activities are only 

influenced by GameBus, two control variables are included in the research model. The grey, 

flag-formed, control variables are job characteristics and exhaustion. Job characteristics 

consists of three items, however these items can not by added up to the overall variable job 

characteristics. In other words, job characteristics is a collective name for three different 

items, but cannot be seen as one overall variable. Thus all hypotheses with job 

characteristics will be tested on the three items, but not on the overall variable.  
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The thick blue arrows indicate an already proven hypotheses from literature and the thin red 

arrows are new hypotheses. The green doted error shows the hypotheses which controls for 

the impact of job characteristics on work-related basic need satisfaction. GameBus in the 

blue cross is the  

 

Figure 3 Research model  

3.2. DISC-model 

It is important that the social, mental and physical aspects in someone’s life are well 

balanced, as they influence the health and wellbeing of a person (World Health 

Organization, 2006) (de Jonge & Dormann, 2003). De Jonge & Dormann (2003) created a 

framework to show the mutual dependency of these aspects in a model called the DISC 

model. They based their DISC model on two well-known models: 1) the Demand-Control-

Support model by Karasek (1979), supplemented by Johnson and Hall (1986) and 2) the 

Effort-Reward Imbalance model by Siegrist et al. (1986). The Demand-Control-Support 

model aims to explain mental strain, motivation and growth in a workplace. More 

information about this model can be found in section 3.6. Efforts and rewards in a workplace 

setting are combined in the Effort-Reward imbalance model. This model shows that if high 

efforts are necessary and workers get no or a low reward, this results in negative emotions 

which can lead to a lower health on the long term. On the other side, a high frequency of 

rewards leads to a reduced commitment and motivation of employees (Head, et al., 2007).  



  

14 

 

The two models with their reviews and discussions led to the development of the DISC 

model by De Jonge & Dormann. In this model, job demands, job resources and job-related 

strains are multidimensional. The dimensions are behavioral, cognitive and emotional. These 

three dimensions are shown in Figure 3, on the left side. Figure 3 shows an example of how 

the model works for job demands, but the principle works the same for job resources.  

Because all three dimensions influence the health and well-being of an employee, they 

should all be supported within the pilot. GameBus gives the opportunity to include all three 

dimensions; behavioral in physical activities, cognitive in mental activities and emotional in 

social activities. Furthermore the DISC model is, as explained before, based on the effort and 

reward model. GameBus also rewards people for the effort they put into their health. People 

get points for their activities and can win prizes if they are the best performing team. That is 

why GameBus is chosen as support tool for this study and pilot.  

Studies show that a big part of the costs of absenteeism are caused by psychosocial 

workload (van der Ploeg et al., 2014). Therefore, this research model only takes into account 

psychological work theories related to health, such as work engagement. 

 

Figure 4 DISC Model (de Jonge & Dormann, 2003) 

3.3. Work-related Basic Need Satisfaction (W-BNS) 

W-BNS is introduced as variable because it is one of the psychological work theories related 

to the health and well-being of employees.  

Work-related Basic Need Satisfaction is based on the Self-Determination Theory (SDT). “Self-

determination theory is concerned primarily with explicating the psychological processes that 
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promote optimal functioning and health” (Deci & Ryan, 2000). The three psychological 

processes promoting this optimal functioning and health are the need for: 

- Competence 

- Autonomy  

- Relatedness  

These psychological needs are as essential as water, food and sleep for a person. If the 

surroundings of a person support these three psychological needs, it leads to 1) maintaining 

or enhancing intrinsic motivation, 2) facilitating the internalization and integration of 

extrinsic motivation, 3) promoting or strengthening life goals that ongoing provide 

satisfaction of these needs. When the three needs are not supported it can lead to less 

intrinsic motivation and stronger extrinsic aspirations (Deci & Ryan, 2000). Deci and Ryan 

summarize their theory and the related needs as “needs specify the conditions under which 

people can most fully realize their human potentials”.  

Van den Broeck et al. (2010) continued the research in this field by researching whether the 

SDT was also valid within a work environment. Therefore, they developed a validated scale, 

called Work-related Basic Need Satisfaction, to measure the satisfaction of the three basic 

needs in a work setting. They also give a clear explanation of the three needs based on 

earlier research. “Autonomy; experiencing a sense of volition and psychological freedom. 

Competence; feeling effective. Relatedness; feeling loved and cared for”. 

These three needs can be supported with different features of GameBus.  

- Autonomy: employees can earn points with the activities they like to do, employees 

can create their own challenges.   

- Competence: employee can earn points with each activity they do. 

- Relatedness: the teams within GameBus create a team spirit.  

Therefore, the following hypothesis was formulated: 

H1: Higher use of GameBus with a team of colleagues leads to higher Work-related Basic 

Need Satisfaction (t2). 

T2 indicates the time of measuring the variable, t1 stands for the pre-test and t2 for the post-

test. The red thing arc indicates that it is a hypothesis which is not yet proven in literature.  

 

The research of Van den Broeck, et al. (2010) proved that the work environment influences 

W-BNS. Therefore the final research model also controls for specific job characteristics, to 

make sure the change in W-BNS is caused by GameBus and not by the job characteristics. 

The job characteristics will be discussed in the section 3.7. Finally,  Van den Broeck et al. 
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(2010), show that W-BNS is also related to work engagement. Thus the final research model 

will also check whether W-BNS acts as a mediator on the relation between GameBus and 

work engagement.  

3.4. Work Engagement  

Work engagement is defined by Schaufeli et al. (2002) as “a positive fulfilling work-related 

state of mind that is characterized by vigor, dedication and absorption”. These three 

dimensions are also explained by Schaufeli et al. (2006): “Vigor is characterized by high levels 

of energy and mental resilience while working, the willingness to invest effort in one’s work, 

and persistence even in the face of difficulties. Dedication refers to being strongly involved in 

one’s work and experiencing a sense of significance, enthusiasm, inspiration, pride and 

challenge. Finally, absorption is characterized by being fully concentrated and happily 

engrossed in one’s work, whereby time passes quickly and one has difficulties with detaching 

oneself from work.”  

Multiple scientific researches shows that W-BNS is positively related to work engagement 

(Van den Broeck, Vansteenkiste, & De Witt, 2008) (Van Den Broeck, Vansteenkiste, De Witte, 

Soenens, & Lens, 2010) (Gagné & Deci, 2005).  

Which leads to the following hypothesis:  

H2: Higher Work-related Basic Need Satisfaction (t2) is related to higher Work Engagement 

(t2).  

 

 

This hypothesis is created to check whether finding from earlier scientific research are also 

true in this pilot. The thick blue arrow indicates that this relation is already proven in 

literature.  The hypothesis is also investigated to see whether not only GameBus influences 

work engagement.  

As work engagement gives people energy and enthusiasm, it is not only expected that 

GameBus influences work engagement but also that work engagement influences the use of 

GameBus, thus: 

H3: Higher Work Engagement (t1) leads to a higher use of GameBus. 

 

Finally, GameBus activities are expected to be related to Work Engagement, and Work-

related Basic Need Satisfaction might be a mediator in this relation. This hypothesis is an 
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extension of hypothesis 2, to further investigate the relations between GameBus, W-BNS 

and work engagement.  

H4: Work-related Basic Need Satisfaction (t2) is a mediator of the relationships between 

GameBus use & Work Engagement (t2).  

 
 

3.5. Health activities  

Within this study, health activities consist of three types of activities; mental, social and 

physical activities. These three types are based on the WHO (World Health Organization, 

2006) which describes these three aspects in health and the DISC-model that describes these 

three types of outcomes (de Jonge & Dormann, 2003).  

Mental activities can be divided into two groups; games and developmental activities (D. 

Jopp & Hertzog, 2007; D. S. Jopp & Hertzog, 2010; Parisi, Stine-Morrow, Noh, & Morrow, 

2009). Stephan, et al. (2014) based the types of activities and their scale to measure the 

mental game activities on prior research (D. S. Jopp & Hertzog, 2010; Parisi et al., 2009). 

Mental game activities are seen as “word games, such as crossword puzzles or scrabbles, 

playing cards or other games, such as bridge or chess (Stephan et al., 2014)”. Stephan et al. 

(2014) define mental developmental activities as “reading books or magazines; writing 

letters, stories, or journal entries; using a computer such as sending e-mail or searching the 

internet; and attending educational lectures or courses”. In this study both mental game 

activities and mental developmental activities are used to measure the mental activities of 

the participants.  

One of the first definitions of social activities is given by Palmore and Luikart (1972): “Social 

activity hours was measured by summing the number of hours spent during the last typical 

week attending a sports event such as baseball or football game; attending church or other 

meetings, lectures, or concerts; doing volunteer work for church, other organizations, or 

relatives; visiting, telephoning, or writing friends or relatives; parties, eating out, or 

entertaining." This definition is later used by Demerouti et al. (2009) and Sonnentag (2001). 

In this study, three types of people with whom persons can have social contact are 

differentiated; friends, family and colleagues. Furthermore, three types of social activities 

are distinguished; face to face (for example eating together, going out), direct contact via 

phone and social media.  

A physical activity is defined as “any bodily movement produced by skeletal muscles that 

results in energy expenditure”(Caspersen, Powell, & Christenson, 1985). All Physical activities 
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can be categorized in three categories depending on when the physical activity takes place; 

during 1) sleep, 2) work or 3) leisure. Physical activity is lowest during your sleep. Adding up 

al physical activities and determining how much kilocalories you used during these activities 

determines how physical active you are. In this study, 9 levels of physical activities are 

distinguished varying from level 1, sleeping to level 9, running. When the activities take place 

is not important for this research and is left out of scope. 

The three types of activities that are distinguished can make the person who performs them, 

feel competent, because he or she achieves a goal. When participating in a (team) sport, this 

can help by feeling related to a group of persons or sport association.  

This leads to the following hypothesis: 

H5: Performing Health Activities (t2) is related to higher Work-related Basic Need  

Satisfaction (t2). 

 

This research examines whether health activities in general have an effect on Work-related 

Basic Need Satisfaction. In this pilot it is not possible to make a distinction between work-

related health activities and general health activities. 

Social, physical and mental activities can give someone energy, inspiration, enthusiasm and 

pride. Furthermore, research shows that physical activities have a positive influence on 

Psychological Well-Being (Biddle, Fox, & Boutcher, 2000)(Crone, Smith, & Gough, 2005). 

These are all characteristics for employees that can lead to higher work engagement. 

Therefore, the expectation is that: 

H6: Performing Health Activities (t2) is related to higher Work Engagement (t2). 

 

The goal of GameBus is to keep people mentally, socially and physically active. As the 

participants of the pilot use GameBus, it is expected that:  

H7: GameBus leads to a perceived increase in health activities (t2). 
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3.6. Exhaustion 

Exhaustion refers to physical as well as mental overtaxing and the need for rest. It is caused 

by high job demands and can lead in the long-term to a reduced health of employees 

(Kattenbach, Demerouti, & Nachreiner, 2010).  

Exhaustion is included in the research model as an control variable to see whether it is 

related to people’s inclination to perform health activities and use GameBus. 

H8: Higher exhaustion (t1) leads to a lower number of Health Activities (t2). 

 

 

H9: Higher exhaustion (t1) leads to lower use of GameBus. 

 

 

3.7. Job characteristics 

Concerning job characteristics, this study uses the three focal characteristics of one of the 

models on which the DISC-model is based, the Demand-Control-Support model. The 

Demand-Control-Support model aims to explain mental strains, motivation and grow in a 

workplace (Hausser et al., 2010). First, the model only included job demands and job control. 

Examples of job demands are time pressure and workload. Job control can be seen as the 

extent to which a person is capable of controlling its tasks (Hausser et al., 2010). Jobs with 

high demands and low control, also named “high strain jobs”, have the highest risk of illness 

and reduced well-being. However, the opposite does not count. Low job demands and high 

controlling does not automatically lead to lower illness and higher well-being (Karasek, 

1979). In 1986, Johnson and Hall added a third dimension: social support at the workplace. 

This updated model predicts that jobs with high demands, low control and low social 

support are the worst for worker well-being and health (Johnson & Hall, 1988). This is partly 

caused by the fact that high strain jobs lead to exhaustion and intrinsic motivation by 

employees. However, high job demands with high resources and high support can result in 

positive outcomes.  

From the three job characteristics it is expected that demands has a positive influence on 

exhaustion. Both control and support are expected to have negative influence on 

exhaustion. This can be summarized in the following hypothesis:  
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H10: Job characteristics (t1) have an influence on exhaustion (t1). 

 

As stated earlier, job characteristics are related to W-BNS. Some of the items to measure W-

BNS are from the scale that measures job characteristics specifically social support (Van Den 

Broeck, Vansteenkiste, Witte, Soenens, & Lens, 2010). Therefore, job characteristics are 

expect to influence the relationship investigated in hypothesis 4 between GameBus, work-

related basic need satisfaction and work engagement. The impact of job characteristics on 

work related basic need satisfaction is controlled for in the following hypothesis: 

H11: Job Characteristics (t1) have an impact on the relation between GameBus and Work-

related Basic Need Satisfaction (t2). 

 

Finally, the pilot is expected to have a positive influence on all the variables related to 

GameBus.   

H12: The pilot has a positive effect on the work related wellbeing variables and the 

number of health activities of the participants.  
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4. METHODOLOGY  

This chapter describes how this master thesis study was conducted. Section one starts with a 

description of the scope of the project. A pilot is conducted at the Eindhoven University of 

Technology to see what the effect of GameBus activities is on the work related basic need 

satisfaction and work engagement. The pilot design is explained in the second section of this 

chapter. This section consists of information about the participants, the study design and the 

communication towards the participants. During the pilot two surveys were filled in by the 

participants: one was administered before the start of the pilot and one directly at the end 

of the pilot in order to assess the effect of the pilot on all study variables and to investigate 

the relation between the variables. The design of the surveys is presented in the last section 

of this chapter.  

4.1. Scope 

The first part of the scope relates to the choice of participants. Only the participants that 

subscribed for the pilot are taken into account when investigating the (relationships 

between) variables. If they decide to form a team with other people within GameBus, such 

as relatives, those other people are left out of scope.  

Secondly, the influence of specific challenges within GameBus on the behavior of the pilot 

participants is not investigated. In other words, it is not investigated whether participants 

were more active during a specific challenge. Challenges are competitions within GameBus 

for which the participants earn points. 

Only the variables stated in the research model are taken into account. All other variables 

influencing work related feelings or the willingness to perform health activities are left out of 

scope.  

4.2. Pilot design 

The general used definition for a pilot is “small studies that test research protocols, 

measures, recruitment strategies and experience, interventions or components of an 

intervention, and data analysis techniques”(Resnick, 2015). A pilot is often used to get 

insight into process related issues. As this study concerns a GameBus intervention and it is 

the first study on a bigger scale with GameBus, it is decided that a pilot is the best research 

method.  

4.2.1. Participants 

As stated in section 1.3, the participants are employees of Eindhoven University of 

Technology. The participants work in the service, Personnel and Organization Department or 

at one of the four capacity groups of the school of Industrial Engineering from the faculty 

IE&IS. A total of 36 participants, participated in the pilot, from which 28 completed the pre-

test and 20 the post-test. From these 20 persons, 19 also filled in the pre-test Demographic 

information about these participants is presented in Table 2. Because one of the 20 
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participants in the post-test did not fill in the pre-test survey the numbers in Table 4 for the 

post-test do not add up to 100% as the post-test did not ask for demographic information. 

The completion rate indicates the percentage of the total number of participants that filled 

in the survey.  

Table 2 Demographic characteristics of the participants 

Characteristics Category Percentage of participants 

Pre Post 

Completion rate  75% 57,14% 

Gender Female 52% 40% 

Male 48% 55% 

Age 20-29 25.9% 35% 

30-39 25.9% 15% 

40-49 37% 30% 

50+  11.1% 15% 

Function PhD/Doctoral Candidate 33.3% 40% 

Assistant Professor 14.81% 5% 

Associate Professor 3.7% 20% 

Professor 7.4% 5% 

Secretary 7.4% 5% 

University Researcher 3.7% 5% 

Other 29.6% 15% 

Working hours in contract Less than 36 hours 22.2% 10% 

36-39 hours 25.9% 25% 

40 hours  51.9% 60% 

4.2.2. Pilot 

The pilot consists of a pilot period of 8 weeks, starting the 13th of June. Some of the 

participants started later with the pilot because they could not be present at one of the kick-

off meetings or decided later on to participate when they heard about the pilot from their 

colleagues. During the pilot period, participants were asked to track their social, mental and 

physical activities with GameBus. Summarized the participants participated in different 

challenges within GameBus and had the opportunity to come to weekly activities. More 

information about the challenges and weekly activities is presented in the following sections  

Challenges 

Challenges are very important within GameBus. If there are no challenges, it is not possible 

for participants to score any points for their health activities. So it is important that at every 

moment during the pilot there is at least one challenge in which the participants can be 

enrolled. An overview of all challenges that were available during the pilot can be found in 

Table 3. Detailed information about the description of the challenge and the point allocation 

can be found in the Appendix which is indicated in the last column of Table 3.  
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The decision was made distinguish between three types of challenges:  

1. Challenges that are created because of a weekly activity  

2. Ultimate activity cocktail challenges  

3. Challenges that are created to reinforce specific healthy behavior.  

It is important that all aspects of health are supported within the pilot. All these aspects 

influence the work characteristics and play a role in the hypotheses defined. The 

combination of the health aspects can be found in the ultimate activity cocktail. This 

combination is important as we expect that all three health aspects influence the work 

characteristics of the participants. The two other types of challenges are for supporting the 

pilot itself by involving the participants and having some custom challenges for the situation 

of the participants. Thus the combination of these three types of activities supports the pilot 

by involving participants and answering the research questions. Each type of challenge is 

explained below. For the last type of challenge, scientific support is given to justify the 

decision for that specific challenge and why it reinforces healthy behavior.  

Table 3 Overview challenges 

Challenge Start date End date Challenge 
type 

Appendix 

Ultimate activity cocktail challenge June 30-05-2016 30-06-2016 2 - 

Hallway bowling challenge 09-06-2016 09-06-2016 1 B.1. 

Water drink challenge 14-06-2016 05-07-2016 3 B.2. 

Education drink challenge 23-06-2016 23-06-2016 1 B.3. 

Social lunch challenge 30-06-2016 26-07-2016 3 B.4. 

Selfcare step challenge 30-06-2016 07-07-2016 1 B.5. 

Ultimate activity cocktail challenge July 01-07-2016 31-07-2016 2 B.6. 

Ultimate activity cocktail challenge August 01-08-2016 31-08-2016 2 B.7. 

1. Weekly activity challenges  

These challenges were set up to support the weekly activities. The challenges made it 

possible to track the points someone collected during the activity, because for these weekly 

activities, a price was made available.  

2. Ultimate activity cocktail challenges 

The ultimate activity cocktail challenges consist of a high number of different health 

activities participants can collect points with. These challenges can be seen as the 

overarching challenges to make sure participants can collect points with almost all health 

activities they do. These challenges are based, just as GameBus, on the DISC-model 

discussed in section 2.1. The model shows that all three types of activities, social, mental and 

physical, are related and important for the health of a person.  

The ultimate activity cocktail challenges differ per month, because the comments of the 

participants were used to improve the challenge for the next month. The biggest difference 

exists between the June challenge and the July challenge. The July challenge consisted of a 

broader list of activities for which participants could earn points. In the August challenge 

Pokémon Go was added as an activity with which the participants could earn points. 

Pokémon Go was officially launched in The Netherlands on the 16th of July, but it was already 
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widely used before (NOS, 2016). The participants were not updated about specific activities 

that were added in the challenges. Only about the fact that a new challenge was available in 

GameBus.  

The results of all three ultimate activity cocktail challenges; were combined. The overall 

winners have, won a free barbeque at the end of the pilot. Detailed information about the 

cocktail challenges is presented in the challenge description in the appendices.  

3. Reinforce specific healthy behavior challenges 

Because all these challenges are based on different scientific research, each challenge is 

explained separately, in the order of the start date within GameBus. 

Firstly, the water drink challenge. The "voedingscentrum" recommends adults to drink 1,5 – 

2 liters of fluid a day to stay healthy (Voedingscentrum , 2016). This is based on the fact that 

the human body consists for 60% of water, and the water lost during a day needs to be 

replenished. In the challenge, water and tea counts as fluid. As coffee is only good to a 

limited extent, it is not included in the challenge.  

The social lunch challenge was based on the fact that the way people eat lunch or behave 

during the lunch break influences their (mental) health. De Bloom, Kinnunen and Korpela 

(2014) designed a research intervention on the differences in recovery processes, health, 

well-being, job performance, work demands and resources depending on how employees 

used their lunch break time. They designed this research because they expected that people 

who did some relaxation exercises or went outside during the lunch break scored higher on 

the defined parameters. 

Weekly activities 

To keep the participants involved with the pilot each week a weekly activity was organized 

during each week of the pilot. This way participants also have a direct contact moment with 

the researcher and other participants. To keep the weekly activities in line with the pilot, the 

activities are healthy, social, mental or physical activities. An overview of all weekly activities 

can be found in Table 4. To make sure participants who do not work at the university every 

day or have an irregular schedule could participate in the weekly activities, the weekly 

activities where held alternately on Tuesday and Thursday. Some weeks, an extra activity 

was held because there was an event for staff members, which could be used. All regular 

weekly activities took place during the lunch break, to give as much participants as possible 

the opportunity to join the activities. The italic dates and names in Table 4 took place during 

the summer holiday of the university.  

During every weekly activity participants could earn points for the ultimate activity cocktail, 

of that specific month, by making a social selfie or registering a sports activity. For some of 

the weekly activities an extra incentive was given to participate. These where activities for 

which a small challenge was created with a price. The prices are indicated in the last column 

of Table 4.  
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Table 4 Overview weekly activities 

Weekly activity Date  # participants Incentive 

Hallway bowling 09-06-2016 6 Price (magazine) 

WeQu 16-06-2016 10 - 

Air Hockey 21-06-2016 4 - 

Education drink 23-06-2016 5 Price (2 beers) 

Selfcare introduction 30-06-2016 6 Price (Fitbit use) 

Lunch walk 05-07-2016 2 (1) - 

WeQu 12-07-2016 0 - 

Giant Sudoku 28-07-2016 0 - 

Lunch walk 02-08-2016 0 - 

Sudoku challenge 11-08-2016 0 - 

Introduction riddles 16-08-2016 0 - 

4.2.3. Communication 

Communication with the participants is important, to keep them motivated and involved 

with the pilot. The way the communication is done can influence how participants think 

about the pilot. To make sure the research can be replicated all communication sent to the 

participants was saved. All sent communications can be found in the appendix, see the 

appendix number in the fourth column of Table 5. For the invitations of the weekly activities, 

the last column indicates the percentage of people who opened the email. The first 

percentage is for the Dutch email and the second one for the English version.  

Table 5 Communication overview 

Name Purpose Date Appendix Read 

Permission pilot request Permission from the heads of 
the capacity groups to contact 
their employees. 

12-05-2016 C.1. - 

First invitation Invitation for the pilot study to 
all employees. 

20-05-2016 C.2. - 

Reminder invitation Reminder invitation pilot study 
to all employees. 

27-05-2016 C.3. - 

Kick-off meeting invitation Invitation for the kick-off 
meeting to all employees who 
subscribed. 

Between  C.4. - 

Hand-out kick-off Slides and extra information 
from the kick-off meeting. 

 C.5. - 

Weekly activity (1) Weekly activity 9th and 16th of 
June 

06-06-2016 C.6. 59,4% 
83,3% 

Invitation pre-test Invitation to fill in the pre-test 
questionnaire  

09-06-2016 C.7. - 

Flyer WeQu Flyer invitation for the weekly 
activity on the 16th of June 

10-09-2016 C.8 - 

Weekly activity (2) Weekly activity 16th and 21st of 
June 

14-06-2016 C.9. 32,3% 
66,7% 

Reminder pre-test Reminder to fill in the pre-test 
questionnaire 
 

20/23/27- 
06-2016   

C.10. - 
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Weekly activity (3) Weekly activity 21st and 23rd of 
June 

20-06-2016 C.11. 35,5% 
37,5% 

Weekly activity (4) Weekly activity 23rd and 30th of 
June 

22-06-2016 C.12. 36,7% 
75% 

Flyer Selfcare Flyer invitation for the weekly 
activity on the 30th of June 

28-06-2016 C.13 - 

Weekly activity (5) Weekly activity 30th of June and 
5th of July 

29-06-2016 C.14. 41,4% 
50% 

Weekly activity (6) Weekly activity 5th and 12th of 
July and information Selfcare 

04-07-2016 C.15. 37,9% 
50% 

Weekly activity (7) Weekly activity 12th of July and 
holiday 

11-07-2016 C.16. 24,1% 
37,5% 

Weekly activity (8) Weekly activity 28th of July and 
2nd of August 

25-07-2016 C.17. 37,9% 
50% 

Weekly activity (9) Weekly activity 2nd and 11th of 
August 

 C.18. 31% 
50% 

Weekly activity (10) Weekly activity 11th and 16th of 
August 

 C.19 41,4% 
50% 

Invitation post-test Invitation to fill in the post-test 
questionnaire 

12-08-2016 C.20 - 

Reminder post-test Reminder to fill in the post-test 
questionnaire 

17/19/22- 
08-2016  

C.22 - 

Besides communication on the weekly activities and questionnaires via emails, support was 

also given during the pilot period through mail and phone if participants had any problems 

with GameBus. Finally, multiple visits where conducted to make sure the participants 

understood GameBus correctly.  

4.3. Survey design 

During the pilot two surveys were sent to the participants: one at the beginning of the pilot 

(pre-test) and one at the end of the pilot (post-test). Each participant received an email with 

a specific link, to make sure that participants cannot fill in the survey twice. Furthermore, the 

specific links makes it possible to link the results of the pre and post-test and the GameBus 

data to a specific participant.  

4.3.1. Pre-test 

The pre-test is based on the hypotheses are presented in the previous chapters. The survey 

is split into different measures depending on which part of the research model is measured. 

All different measures are explained in this subsection. The complete pre-test can be found 

in Appendix D.1.  

For some of the variables the Cronbach’s alpha is given. Cronbach’s alpha measures the 

reliability of a scale. When a scale has a Cronbach’s alpha lager than .7, it can be seen as 

reliable for cognitive tests (Field, 2009). With the information about the Cronbach’s alpha 

can be shown that reliable scales are used to measure the different variables. In chapter five, 

the reliability of variables in this study is investigated.  
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Demographic information is asked to get insight into the composition of the pilot group. The 

questions asked are about their gender, age, function and contract working hours. The 

participants were also asked whether they work more or less than stated in their contract.  

Work engagement is measured with the Utrecht Work Engagement Scale (UWES). The scale 

measures the three dimensions of work engagement: vigor, dedication and absorption. 

These three dimensions are closely related, thus some researchers decide to only use the 

total score and not look at the three dimensions separately (Sonnentag, 2003). In this 

research only the total score was used. The original UWES is a 17-item scale but research has 

shown that it can be shortened to a 9-item scale called the UWES-9 (Schaufeli, Bakker, & 

Salanova, 2006). This survey uses the shortened version. The internal consistency of the 

UWES-9 measured by Cronbach’s alpha is between .66 and .90 (median=.85) depending on 

nationality.  

Job characteristics has three specific variables, demand, control and support. The questions 

to measure these variables were taken from the “vragenlijst, beleving en beoordeling van de 

arbeid” (VBBA). This questionnaire is developed by M. Veldhoven and T. Meijman (1994).  

Exhaustion is measured with the seven-items from the Oldenburg Burnout Inventory. This 

seven-item list of questions has a Cronbach’s alpha of 0.87. An example of one of the items 

is “There are days when I already feel tired before work has started”. 

Work-related basic need satisfaction is based on the research of Van den Broeck et al. 

(2010). The scale consists of three variables: autonomy, competence and relatedness. Their 

values for Cronbach’s alpha are respectively .81, .85 and .82. A typical example of an item for 

relatedness is “I don’t really feel connected with other people at my job.”. Competence is 

among other things measured with the item “I really master my tasks at my job.”. An 

example for an autonomy item is “I feel like I can be myself at my job.”. 

Health activities are assessed by three different scales: physical, mental and social activities. 

To make sure the questionnaires for all health activities are consistent it is decided to create 

new questionnaires for mental and social activities based on earlier scientific research. The 

self-report instrument for measuring physical activity (Aadahl & Jørgensen, 2003) has been 

taken as a starting point for the creation of the social and mental questions. The items for 

the social and mental were respectively based on the papers of Palmore and Luikart (1972) 

and D. S. Jopp & Hertzog, (2010), Parisi et al., (2009) and Stephan et al., (2014). For each 

item, the participant had to fill in how much time they spent on that specific item, on 

average per week.  

WeQu questions are questions included for a partner of GameBus, but these are not 

included in the evaluation in this study. 

Comments could be given at the end of the questionnaire.  
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4.3.2. Post-test 

As the pre and the post-test were composed in the same manner, only the differences are 

discussed.  

The post-test is slightly changed in comparison with the pre-test. The questions about WeQu 

are deleted as the game was not played often enough to compare the pre and post data. For 

each type of health activity, two extra questions were added. One to ask whether the 

participant thinks his or her activity went up or down during the pilot period and the second 

one why they think their activities went up or down. As you do not want to tell the 

participants which variables you are measuring to keep the answers as honest as possible. 

These questions were only added for the health activities because the questions clearly 

indicate that they measure health activities. The other questions do not indicate that they 

measure for example, work engagement or work-related basic need satisfaction. Finally, the 

questions concerning demographic information where deleted, because this was already 

filled in by most people in the pre-test. The complete post-test can be found in Appendix. 

D.2. 
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5. DATA ANALYSIS 

This chapter describes all the different aspects regarding the data analysis. Firstly, the 

software that is used for the analysis is described. Next, the process of cleaning the data is 

discussed. Thirdly, the variables are computed which is followed by testing the reliability of 

the variables. Fourthly the analyses used to examine the data are explained. Finally, the 

assumptions that have to be met in order to be able to perform the different analyses are 

discussed.  

5.1. Software 

To analyze the data gathered with the pre and post-test survey, a software environment for 

statistical computing is necessary. There are 72 software packages that can be used for 

statistical analysis according to Capterra (2016). From these 72, only three are familiar to the 

researcher, Matlab, SPSS and R. The decision was made to use thesis the Statistical Package 

for the Social Sciences (SPSS), version 23. This software is the easiest to work with and has all 

functions necessary, such as regression analysis. SPSS is a statistical software that is often 

used in the field of social sciences but nowadays it is also broadly used in other fields such as 

marketing, health sciences and in educating future researches.  

5.2. Cleaning Data 

Although most questions in the survey are obligated and multiple choice, it could occur that 

data was missing. Thus before the data was used it was examined to make sure there are no 

errors, such as typos, in the data or that any data was missing.  

In the pre-test, four cases with a time of 0 for filling in the survey were deleted, this resulted 

in a total number of 27 completed cases. There were also five cases with a fill in duration of -

1, these cases were included because -1 means that the participants completed the survey 

after a break. So the pre-test analysis was done with the data of 27 participants. In the post-

test there was also one case with a time of 0 for completing the survey. This case was 

deleted which led to a total number of 20 cases for the post-test. From these 20 cases 19 

participants also completed the pre-test survey.  

5.3. Computing variables 

In the surveys, multiple questions measure the same variable. For example there were nine 

questions that together determine the level of work engagement of an employee. It was, 

therefore necessary to compute the values of one variable by combining the outcomes of all 

the questions that measure that specific variable. This was done via the COMPUTE function 

of SPSS. By computing those variables new variables are created that have to be named. An 

overview of the new variables and their names can be found in Table 6. The names are 

created with the abbreviation of the variable. For example JCC for job characteristics, 

control. T1 or t2 is put behind the variable names to distinguish between the data from the 

pre and post-test survey. Before the variables could be computed the reversed items had to 
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be reversed. These were items from different variables. The items reversed are; JCC2, EX3, 

EX5, EX7, BNSR1 BNSR3, BNSR5, BNSC1, BNSC4, BNSA2, BNSA3 and BNSA6.  

Table 6 Variable names in SPSS 

This section starts with an explanation of how the values for the different health activities 

and the total score of health activities are calculated. Secondly, the scores for GameBus are 

explained and finally, all other variables are explained.  

The variable values for the health activities were computed differently than the other 

variables, because these questions were not multiple choice. The participants had to fill in 

the hours and minutes they performed a specific activity during a week. The hour values 

were transformed to minute values after which all activities were added up. As the questions 

for physical activities measure everything a person does on a day, also for example sleeping. 

Only level 6 until 9 were taken into account as physical activities. These levels include 

activities such as, cycling, running, gardening and aerobics.  

The values for GameBus were calculated with MS Excel, as this data comes from the 

GameBus database. The data base extract shows a GameBus logging per line, there are a 

total of 1383 loggings from all pilot participants. However, double loggings by one person at 

the same time for the same activity are deleted because someone can earn points for 

multiple challenges with one activity or for multiple teams. One line is created for each 

challenge and team, while the participant only participated one activity. However, 

sometimes participants logged all their activities at the end of the day. So it might be 

possible that while the logging times were at the same time it concerned different activities. 

For example, someone logged all the water he or she drunk during the day at 21.00 o’clock. 

Because they are all logged at the same time, only one logging remains, while they should be 

seen as separate activities. As it was impossible to distinguish these cases, some participants 

could have done more activities as their GameBus value indicates. After deleting all same 

time loggings, 735 loggings remained. Next, all participants who only played GameBus for a 

week are deleted, n=3. This resulted in a total n of 13. From that group, 8 people filled in the 

post-test.  

Variable Abbreviation Variable   Abbreviation 

Work Engagement WE Health activities (in minutes) HAMin 

Job Characteristics  JC Social  HAS 

Demands JCD Colleagues HASC 

Control JCC Friends HASF 

Support JCS Family HASFA 

Exhaustion EX Mental HAM 

Work-related  
Basic Need Satisfaction 

 BNS Physical HAP 

Competence BNSC GameBus  GB 

Autonomy BNSA Social GBS 

Relatedness BNSR Mental GBM 

  Physical  GBP 
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To calculate the values for the different variables, the values of the questions that measure 

the variable were added up, divided by the number of questions. For example, there were 

nine questions that measured work engagement. The values of these questions were added 

up and divided by nine. The complete syntax of reversing and computing the variable values 

for t1 and t2 can be found in Appendix E.1. 

5.4. Number of participants 

239 employees were invited to 

participated in the pilot, 36 of them 

decided to participate. From these 36 

participants, 27 filled in the pre-test 

survey. The post-test was filled in by 20 

participants of which 19 also filled in 

the pre-test. 16 of all participants of 

the pre-test used GameBus, 13 of them 

used GameBus regularly. When 

combining the Post-test and GameBus data, only 8 participants filled in the post-test and 

used GameBus regularly. So all hypotheses that compare GameBus data with a variable from 

the post-test could only be tested for a n of 8. This decreases the reliability of the outcome, 

because the results are less generalizable.  

5.5. Reliability of the variables  

To determine the reliability of the variables, a Cronbach’s Alpha test was conducted on all 

variables measured with multiple items on a scale. So this excludes the health activities and 

GameBus variables. The results in Table 7 show that only work engagement, job demands 

and exhaustion are reliable in both t1 and t2, because the alpha has to be bigger than .8 in 

order to be reliable. All other variables are only reliably in one of the two cases. However, 

job control is in neither t1 nor t2 reliable. As the variables are not always reliable, it is 

important to keep this in mind while drawing conclusions. The syntax and results of this 

Cronbach’s Alpha test are presented in Appendix E.2. 

Table 7 Cronbach's Alpha variables 

Variable T1 T2 Variable T1 T2 

WE .824 .929 BNSR .794 .861 

JC Demands .859 .825 BNSC .865 .641 

JC Control .775 .592 BNSA .775 .839 

JC Support .788 .825  

EX .816 .824 

5.6. Explanation analyses 

Different techniques are used to analyze the data gathered. Each of these techniques is 

described in the following sections. The syntax for all the analyses, presented in Appendix 

E.3. 
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5.6.1. Descriptive statistics 

To get insight into the data a descriptive analysis is performed on all variables for both t1 

and t2. The mean, standard deviation, maximum, minimum and N are calculated to 

understand the date better. The results can be found in section 61. 

5.6.2. Correlation analyses 

A correlation table was created to see the relations between the different variables. There 

are three types of correlation coefficients that can be used to analyze the correlations 

between variables. In this study, the Spearman’s Rho was used as correlation coefficient, 

because it is a non-parametric test. Non-parametric test can be used when the data violates 

parametric assumptions such as non-normally distributed data (Field, 2009). It is normal to 

execute the Spearman’s Rho test one-tailed. But in this study, the test was executed as a 

two-tailed test because it is impossible to be sure that there are no negative relations 

between the variables. 

5.6.3. T-test 

The dependent t-test, is a test to determine whether two group means are different (Field, 

2009). When the observed difference between the sample means gets larger, one can 

conclude with a higher confidence that there is a significant difference between the two 

means. This test is used to determine whether there is a difference between the pre and 

post-test mean of each variable from the research model. The value of t is calculated with 

the following formula: 

  
     

     
 

Equation 1 t-test 

Thus t is calculated by deducting the expected difference between the pre and post-test (  ) 

from the observed difference between the means    . This is divided by the estimated 

standard error of the difference between the two means         (Field, 2009).  

5.6.4. Assumptions t-test  

Each type of analysis has a number of assumptions. If these assumptions are not met, it is 

not possible to draw accurate conclusions. The syntax of testing these assumptions and 

calculating the variables necessary, is presented in Appendix E.4. The SPSS results of the 

tests can be found in Appendix E.5.  

The first assumption that is checked, is the assumptions for normality that is necessary for 

the t-test. As the t-test looks at differences between the pre and the post-test, these 

differences have to be normally distributed. One can look at the values for skewness and 

Kurtosis to see whether a variable is normally distributed. The value of both skewness and 

kurtosis have to be near zero to make sure the variable is normally distributed. There are 

two variables with a skewness near zero, Job characteristics control and social contact with 
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friend. So this seem to be normally distributed. However, both variables have a high kurtosis. 

So none of the differences between the variables of the pre and post-test are normally 

distributed. The second assumptions for the t-test is that the variables have to be measured 

at an interval level. All variables meet this assumption.  

Concluding, none of the variables meet the first assumptions and all variables meet the 

second assumption. 

5.6.5. Regression 

Regression is used to predict an outcome variable from one or multiple predictor variables. If 

you use only one predictor variable it is called simple regression. If you use multiple 

predictor variables it is called multiple regression. With regression it is possible to fit a linear 

model and an error to predict the outcome variable. To determine which linear model has 

the best fit to predict the outcome variable, a method called the method of least squares is 

used. This method defines which model results in the least amount of difference between 

the observed data points and the line (Field, 2009). The model created will not pass through 

the origin (zero) as this should only be done when you are sure all predicted variables are 

included (Collier, 2010).  

5.6.6. Assumptions regression 

As with the t-test there are also some assumptions that have to be met for a regression 

analysis. If these assumptions are not met, it is not possible to draw accurate conclusions. 

The syntax is presented in Appendix E.4. The SPSS results of the tests can be found in 

Appendix E.5.  

There are six assumptions that have to be met for linear regression to make sure the 

conclusions drawn are accurate (Leard Statistics, 2013). The variables should be continuous, 

so they have to be measured in an interval or ratio level. All variables used during this thesis 

meet this requirement. Secondly, there has to be a linear relationship between the two 

variables. The scatterplots (see Appendix E.4.) show that there are no linear relationships 

between the variables, so the assumption is not met. Thirdly, no significant outliers should 

be found in the data, this can be checked on the scatterplot created for assumption 2. 

However, because there is no clear linear relationship, it is impossible to determine if there 

are outliers, since there are no dots that are out of range in comparison with to the other 

dots. So this assumptions is not met. The Durbin-Watson test is used to control for 

assumption 4; independence of observations. The value for this test has to be close to two in 

order to meet the requirements (Field, 2009). Almost all relationships between variables 

meet this requirement. So there is no problem with the independence of observations for all 

relationships, except for the relationship between job characteristics and work-related basic 

need satisfaction (JC(t1)  WBNS(t2)). Fifthly, the assumption for homoscedasticity is tested. 

This assumption measures if the residuals have the same variance at each level of the 

predictor variable. One can see this at the scatterplots, where the dots should not show a < 
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or > form, but should be evenly distributed. This is the case for almost all relationships 

investigated, except WE(t1)GB. Finally, the errors of the regression should be 

approximately normally distributed. This can be tested with a normal P-P plot. All dots have 

to be near the normal line to meet the assumption. This is the case for all variables.  

Thus for regression assumptions 1 and 6 are met and assumptions 2 and 3 are not met. 

Assumptions 4 and 5 are met in almost all cases. This means that all results in the next 

chapter and the conclusion in chapter 7 should be carefully generalized.  

5.6.7. Moderator effect & controlling for variables 

To check for a moderator effect a regression analysis in multiple steps had to be performed. 

First, both independent variables were separately related to the dependent variable. After 

which they were related together to the dependent variable. If the significance changed, a 

moderating effect is found. When the significance drops below significant, there is a total 

moderating effect and otherwise there is a partial moderating effect.  
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6. RESULTS 

This chapter presents the results of the SPSS analyses that were conducted on the GameBus 

data and the data collected with the pre and post-test surveys. First, the descriptive statistics 

are given to get more insight into the collected data. Paragraph 6.2, gives the correlation 

between all variables to show how the variables are related. After this the results of the 

analyses per hypothesis are presented in paragraph 6.3 and paragraph 6.4 gives an overview 

of all results.  

6.1. Descriptive statistics 

Table 8 shows the descriptive statistics off all variables researched during this study. The 

abbreviations can be found on the first pages of this thesis and in paragraph 5.3. T1 and T2 

behind the abbreviation indicate respectively whether the variable comes from the pre or 

post-test survey. 

Note that the variables are measured with a different scale, so the means cannot be 

compared between variables. Work engagement is measured on a 7-point scale, while 

exhaustion is measured on a 4-point scale. Job characteristics and work-related basic need 

satisfaction are both measured on a 5-point scale.  

The participants score high on work engagement when comparing the mean with earlier 

research of Schaufeli & Bakker (2003). Both means of t1 and t2 are in the top 3 of the work 

engagement scores for different professions. All means for the parts of job characteristics 

are respectively low as none of them is above 2.5, the mean of the scale. Work-related basic 

need satisfaction shows that people feel competent in their job and they have autonomy. 

The mean score for relatedness with colleagues is lower.  From all work related variables, job 

demands (t2) has the highest standard deviation. This means that the scores for this variable 

vary the most between the participants.  

The descriptive statistics also clearly show the difference in how many participants 

completed the pre and post-test and how many of these participants used GameBus 

regularly. The valid N indicates that only 8 people filled in both surveys and used GameBus 

regularly. 

Variable N Min Max Mean SD Variable N Min Max Mean SD 

WE_t1 27 2,33 5,33 4,12 ,88 WE_t2 20 2,11 5,44 4,28 ,87 

JCD_t1 27 1,00 4,00 2,15 ,85 JCD_t2 20 ,20 4,00 2,07 1,06 

JCC_t1 27 ,67 3,00 1,91 ,60 JCC_t2 20 1,33 3,00 2,03 ,47 
JCS_t1 27 1,00 3,67 2,43 ,84 JCS_t2 20 1,00 3,67 2,48 ,81 

EX_t1 27 1,00 2,00 1,54 ,23 EX_t2 20 1,00 2,00 1,54 ,23 

BNS_t1 27 1,56 2,33 2,00 ,20 BNS_t2 20 1,56 2,39 1,99 ,20 

BNSR_t1 27 1,17 2,33 1,74 ,32 BNSR_t2 20 1,33 2,17 1,76 ,24 

BNSC_t1 27 1,67 2,83 2,15 ,30 BNSC_t2 20 ,67 2,50 2,15 ,40 
BNSA_t1 27 1,67 2,67 2,12 ,30 BNSA_t2 20 1,33 2,83 2,07 ,28 

HAP_t1 27 ,00 1020,00 388,52 245,69 HAP_t2 20 ,00 1500,00 595,50 394,80 

HASC_t1 27 ,00 2310,00 487,78 507,68 HASC_t2 20 ,00 480,00 182,50 157,74 
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Table 8 Descriptive statistics of all variables 

6.2. Correlations 

The correlation coefficients between the measured variables are presented in Appendix F.1.  

When discussing the correlation coefficients, the focus is only on the significant correlations 

between variables that are not part of the same overlapping variable. So the correlation 

between for example work-related basic need satisfaction (BNS) and autonomy is not 

mentioned neither is the correlation between BNSA_t1 and BNSA_t2. When examining the 

remaining correlations, 19 significant correlations were found, see Table 9. The numbers 

below rs indicate the correlation coefficient, there is a s behind the r because the Spearman’s 

correlation is used.  

From the correlations presented in Table 9, the correlations between WE_t1 and GameBus  

(rs =.734, p<0.01) and GameBus Physical activities (rs =.724, p<0.01) are the highest. 

Furthermore, (mental) health activities are correlated with some of the aspects of job 

characteristics. Work engagement (t2) is correlated with support (rs=.483, p<0.05) and 

(mental) health activities. Work engagement (t1) is also correlated with GameBus and 

physical activities of GameBus.  

Table 9 Overview significant correlations 

Between t1 and t1 Between t2 and t2 Between t1 and t2 

Variables rs Variables rs Variables rs 

HAM_t1 JC_t1 .63** WE_t2 JCS_t2 .48* HAM_t1 JCC_t2 .57* 

JCD_t1 .42* HAM_t2 .47* HAHou_t1 JCC_t2 .57* 

JCC_t1 .53** HAMin_t2 .55* BNSC_t1 JC_t2
  

.59** 

HAMin_t1 JC_t1 .52** HAHou_t2 .47* JCD_t2 .63** 

JCC_t1 .50** BNS_t2 EX_t2 .62**  

HAHou_t1 JC_t1 .63**  

JCD_t1 .42* 

JCC_t1 .58** 

WE_t1 GB .73** 

GBP .72** 

Note: * Correlation is significant at the 0.05 level (two-tailed) 
   ** Correlation is significant at the 0.01 level (two-tailed) 

TABLE 8 continued 
HASF_t1 27 ,00 2460,00 487,96 494,98 HASF_t2 20 ,00 1560,00 430,00 460,80 

HASFA_t1 27 ,00 1470,00 252,41 292,39 HASFA_t2 20 ,00 1335,00 397,00 371,56 

HAS_t1 27 ,00 4410,00 1228,15 951,22 HAS_t2 20 ,00 2880,00 1009,50 774,40 

HAM_t1 27 120,00 5100,00 2509,81 1578,36 HAM_t2 20 ,00 5100,00 2096,25 1767,58 

HAMin_t1 27 540,00 9030,00 4126,48 1933,33 HAMin_t2 20 ,00 6840,00 3701,25 2147,88 

HAHou_t1 27 2,00 85,00 41,83 26,31 HAHou_t2 20 ,00 85,00 34,94 29,46 
GBP 13 2,00 106,00 41,00 29,19 Valid N (listwise) = 8 

Note: N = number of participants, Min = minimum, Max = 
maximum, SD = Standard deviation 

GBS 13 ,00 41,00 10,00 11,68 

GBM 13 ,00 24,00 3,54 6,73 

GB 13 7,00 146,00 54,54 40,12 
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6.3. Results hypotheses 

All results are discussed per hypothesis starting with hypothesis twelve, since this gives a 

clear overview of the effect of the pilot on the different variables. After hypothesis twelve, 

all hypotheses are discussed in numerical order, starting with hypothesis one. For all 

conducted analyses, the model summaries can be found in numerical order in Appendix F.2 

till F.12.  

H12: The pilot has a positive effect on the work related wellbeing variables and the 

number of health activities of the participants.  

Table 10 shows that the means of work engagement, physical health activities and social 

contact with colleagues significantly changed during the 8 week pilot period. Work 

engagement has a significance of .038 and the mean went up during the pilot period with 

.350. This means the participants had a higher level of work engagement at the end of the 

pilot period. Physical health activities had a significant change during the pilot period, with a 

significance of .016. In the eighth week period, the average time participants did physical 

activities went up with an average of 238.95 minutes. Social contact with colleagues has also 

significantly changed (.049). However, the mean significantly decreased with an average of 

265.79 minutes. 

 

In the post-test, the participants were asked if they thought their health activities went up or 

down during the pilot period and they had the space to give a reason way they thought it 

changed. Although the time participants spent on physical activity changed significantly, only 

8 of 20 people indicated in the post-test that they thought the time spent on physical 

activities went up during the pilot period. Eleven participants thought it stayed constant and 

1 participant did not know. The reasons participants gave for the change vary. There are 

participants who said they had more time because of the holiday, while others indicated 

they performed less physical activities because of the holidays. The nice weather is also 

given as reason and some people say they were extra motivated because of the challenges in 

GameBus to do more activities. The decrease in social contact with colleagues is mostly 

explained by the participants as a result of the holiday period in which they are present at 

the university less often or their colleagues are on a holiday. However, only two participants 

Pair Difference 
In mean 

Sig.  
(2-tailed) 

Pair Difference 
in mean 

Sig.  
(2-tailed) 

WE_t1 & WE_t2 -.350 .038 HAMin_t1 & HAMin_t2 692.105 .310 

BNS_t1 & BNS_t2 .014 .757 HAP_t1 & HAP_t1 -238.947 .016 

BNSC_t1 & BNSC_t2 .053 .607 HAM_t1 & HAM_t2 841.579 .094 

BNSA_t1 & BNSA_t2 -.009 .871 HAS_t1 & HAS_t2 89,473 .750 

BNSR_t1 & BNSR_t2 .000 1.000 HASC_t1 & HASC_t2 265.789 .049 

 HASF_t1 & HASF_t2 -36.053 .761 

HASFA_t1 & HASFA_t2 -140.263 .282 

Table 10 Results hypotheses 12 influence pilot 
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indicated that they thought their social contact with colleagues went down during the total 

pilot period. Eleven think it remained constant and six participants expected an increase.  

All other variables did not change significantly during the pilot. Relatedness, which is a part 

of Work-related basic need satisfaction, even remained constant.  

H1: Higher use of GameBus with a team of colleagues leads to higher Work-related Basic 

Need Satisfaction (t2). 

Table 11 shows, that there are no significant relations between the parts of GameBus and 

the parts of WBNS. So GameBus and its parts do not predict the outcome of WBNS and its 

parts, autonomy, competence and relatedness. Thus the hypothesis cannot be confirmed. 

Table 11 Results hypothesis 1 relation GameBus use, work-related basic need satisfaction 

 BNS_t2  BNSC_t2 BNSA_t2 BNSR_t2 

R2 Adj R2 Beta R2 Adj R2 Beta R2 Adj R2 Beta R2 Adj R2 Beta 

 
GameBus 

.04 -.12  
.20 

.08 -.08  
.28 

.11 -.03  
.34 

.03 -.14  
-.16 

 
GameBus Physical 

.05 -.11  
.22 

.12 -.02  
.35 

.08 -.07  
.28 

.01 -.15  
-.12 

 
GameBus Social 

.02 -.15  
.12 

.00 -.17  
.04 

.22 .09  
.47 

.06 -.1.00  
-.24 

 
GameBus Mental 

.01 -.16  
-.07 

.03 -.13  
-.17 

.20 .04  
.20 

.05 -.11  
-.21 

H2: Higher Work-related Basic Need Satisfaction (t2) is related to higher Work Engagement 

(t2).  

Hypothesis 2 assumes a relationship between work-

related basic need satisfaction and work engagement. 

However, all relations researched (see Table 12), 

between work-related basic need satisfaction, its parts 

and work engagement are not significant. Hence, the 

hypothesis cannot be confirmed.                       

 

 

H3: Higher Work Engagement (t1) leads to a higher use of GameBus. 

Work engagement significantly predicts the outcome of GameBus. So if people are more 

engaged with their work, they use GameBus more often. Work engagement can predict 37% 

of the outcome of the use of GameBus. From the different activities within GameBus, only 

the relation between work engagement and physical activities is significant. For this 

relationship work engagement even predicts 42% of the outcome. So we can conclude that 

this hypothesis can be confirmed.  

 WE_t2 

R2 Adj R2 Beta 

 
BNS_t2 

.07 .02 
 

 
.27 

 
BNSR_t2 

.05 .00  
-.23 

 
BNSC_t2 

.07 .01  
.26 

 
BNSA_t2 

.16 .11  
.40 

Table 12 Results hypothesis 2 relation work-related basic need satisfaction, work engagement 
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Table 13 Results hypothesis 3 relation work engagement, GameBus use 

 GB  GBP GBS GBM 

R2 Adj R2 Beta R2 Adj R2 Beta R2 Adj R2 Beta R2 Adj R2 Beta 

 
WE_t1 

.42 .37  
.65* 

.47 .42  
.69* 

.11 .03  
.34 

.09 .01  
.30 

 Note: *=p<0.05  **=p<0.001 

H4: Work-related Basic Need Satisfaction (t2) is a mediator of the relationship between 

GameBus use & Work Engagement (t2).  

This hypotheses will not be checked because the relations between GameBus and work 

engagement is not significant. As this relations is not significant it is not possible that work-

related basic need satisfactions works as a mediator on this relation.  

H5: Performing Health Activities (t2) is related to higher Work-related Basic Need 

Satisfaction (t2). 

Health activities do not significantly predict WBNS neither does it significantly relate to the 

parts of WBNS; relatedness, competence and autonomy. From the different health activities  

researched competence of WBNS can be significantly predicted by social activities, social 

contact with colleagues and social contact with friends (see Table 14). These variables 

predict respectively 25%, 16% and 24% of the outcome of competence. However, all 

relations are negative. Thus if people have social contact with their friends or colleagues 

they feel less competent in their jobs. Concluding, the hypothesis can be partly confirmed, as 

the overall variables are not significantly related.  

Table 14 Results hypothesis 5 relation health activities, work-related basic need satisfaction 

 BNS_t2  BNSC_t2 BNSA_t2 BNSR_t2 

R2 Adj R2 Beta R2 Adj R2 Beta R2 Adj R2 Beta R2 Adj R2 Beta 

 
HAMin_t2 

.06 .01  
-.24 

.07 .02  
-.27 

.00 -.06  
-.01 

.02 -.04  
-.13 

 
HAP_t2 

.02 -.04  
-.14 

.01 -.05  
.09 

.06 .00  
-.24 

.05 -.00  
-.23 

 
HAM_t2 

.09 -.05  
-.09 

.01 -.04  
-.11 

.00 -.05  
.04 

.01 -.05  
-.08 

 
HAS_t2 

.15 .11  
-.39 

.29 .25  
-.54* 

.00 -.06  
-.00 

.00 -.05  
-.05 

 
HASC_t2 

.11 .06  
-.33 

.20 .16  
-.45* 

.00 -.06  
.01 

.01 -.05  
-.07 

 
HASF_t2 

.13 .08  
-.36 

.28 .24  
-.53* 

.00 -.05  
-.04 

.00 -.05  
.04 

 
HASFA_t2 

.05 -.00  
-.23 

.08 .03  
-.28 

.00 -.05  
.04 

.02 -.04  
-.14 

 Note: *=p<0.05  **=p<0.001 
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H6: Performing Health Activities (t2) is related to higher Work Engagement (t2). 

Health activities can significantly predict 21% of the outcome of work engagement. From the 

different health activities, only mental activities shows a significant relation, which predicts 

17% of the outcome of work engagement. Social and physical activities are no significant 

predictors of work engagement. Just as the different types of social contact, family, friends 

and colleagues. Hence, this hypothesis can be (partly) confirmed.  

Table 15 Results hypothesis 6 relation health activities, work engagement 

 

 

 

 

 

 

 

 

H7: GameBus leads to a perceived increase in health activities (t2). 

Only the relations between GameBus and the perceived increase in mental health activities 

is significant. None of the other relations in Table 16 show a significant outcome. So the 

hypothesis that GameBus leads to a perceived increase in health activities can be partly 

confirmed.  

Table 16 Results hypothesis 7 relation GameBus use, perceived increase in health activities  

 HAPID_t2 HAMID_t2  

R2 Adj R2 Beta R2 Adj R2 Beta 

 
GB 

.08 -.02 

 

 
-.29 

.67 .61  
.82* 

 HASFID_t2 HASFAID_t2 HASCID_t2 

R2 Adj R2 Beta R2 Adj R2 Beta R2 Adj R2 Beta 

 
GB 

.28 .16  
.53 

.01 -.16  
-.10 

.03 -.13  
-.18 

 Note: *=p<0.05  **=p<0.001 

 

H8: Higher exhaustion (t1) leads to a lower number of Health Activities (t2). 

The results in Table 17 show no significant relationship between exhaustion and health 

activities. Hence, the hypothesis cannot be confirmed as significant results are missing. 

 WE_t2  WE_t2 

R2 Adj R2 Beta R2 Adj R2 Beta 

 
HAMin_t2 

.25 .21  
.50* 

 
 
HASC_t2 

.03 -.02  
-.18 

 
HAP_t2 

.04 -.01  
.21 

 
HASFA_t2 

.06 .01  
.25 

 
HAM_t2 

.22 .17  
.46* 

 
HASF_t2 

.06 .01 
 

 
.24 

 
HAS_t2 

.05 -.00  
.22 

 

 Note: *=p<0.05  **=p<0.001 
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Table 17 Results hypothesis 8 relation exhaustion, health activities  

 HAMin_t2 HAP_t2  HAM_t2 HAS_t2 

R2 Adj R2 Beta R2 Adj R2 Beta R2 Adj R2 Beta R2 Adj R2 Beta 

 
EX_t1 

.18 .13  
-.42 

.08 .03  

.29 
.17 .13  

-.42 
.14 .09  

-.37 

 HASC_t2 HASFA_t2 HASF_t2  

R2 Adj R2 Beta R2 Adj R2 Beta R2 Adj R2 Beta 

 
EX_t1 

.09 .04  
-.30 

.10 .05  
-.27 

.07 .02  
-.32 

 Note: *=p<0.05  **=p<0.001 

 

H9: Higher exhaustion (t1) leads to lower use of GameBus. 

None of the relationships between exhaustion and GameBus are significant, see Table 18. 

Thus the hypothesis cannot be confirmed.  

Table 18 Results hypothesis 9 relations exhaustion, GameBus use 

 GB  GBP GBS GBM 

R2 Adj R2 Beta R2 Adj R2 Beta R2 Adj R2 Beta R2 Adj R2 Beta 

 
EX_t1 

.02 -.07  
-.15 

.00 -.09  
-.06 

.13 .05  
-.36 

.00 -.09  
-.04 

 Note: *=p<0.05  **=p<0.001 

H10: Job characteristics (t1) have an influence on exhaustion (t1). 

                                                                                             Table 19 Results hypothesis 10 relation job characteristics, exhaustion 

Table 19 shows that job demands and support 

significantly predict exhaustion. Demands can 

predict 13% of the outcome of exhaustion and 

support can predict 20% of the outcome of 

exhaustion. However, the relation between support 

and exhaustion is negative, so if people get more 

support their exhaustion goes down. Both 

significant relations are as expected, but the 

hypotheses can only be partly confirmed as not all three job characteristics influence 

exhaustion.  

H11: Job Characteristics (t1) have an impact on the relation between GameBus and Work-

related Basic Need Satisfaction (t2). 

Blok 2.2, in Table 20, shows that the significance of both GameBus and the three job 

characteristics improves when the two are combined into one model. However GameBus 

does not have a additional significant contribution if it is added to the relation between Job 

characteristics and work engagement.  So only the job characteristics are significantly related 

to work-related basic need satisfaction.  

 EX_t1 

R2 Adj R2 Beta 

 
JCD_t1 

.16 .13  

.40* 

 
JCC_t1 

.05 .02  
-.23 

 
JCS_t1 

.23 .20  

-.48* 

 Note: *=p<0.05  **=p<0.001 
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Table 20 Results Hypotheses 11 GameBus use, work-related basic need satisfaction  

 BNS_t2 Blok 2.1 Blok 2.2 

R2 Adj R2 Beta Sig R2 Adj R2 Beta Sig R2 Adj R2 Beta Sig 

Blok 1 
GB 

.04 -.12  
.20 

 
.64 

        

Blok 2.1 
Demand 
Control 
Support  

    .19 .02  
.36 

-.53 
.47 

 
.22 
.10 
.17 

.86 .68  
.59 

-.35 
.53 

 
.04 
.06 
.03 

Blok 2.2 
GB 

           
-.35 

 
.28 

6.4. Overview of the relations 

Six of the twelve hypothesis cannot be confirmed. The hypothesis that are confirmed show a 

low Beta which indicates that the relations between the variables are not strong. An 

overview of all relations is presented in Table 21.  

Table 21 Overview results from all hypothesis 

 Not 
confirmed 

Confirmed B 

Hypothesis 1 
GB  WBNS 

X   

Hypothesis 2 
WBNS  WE 

X   

Hypothesis 3 
WE  GB 

 Work engagement on GameBus 
Work engagement on physical activities 

.65 

.69 

Hypothesis 4 
Mediator WBNS on GB  WE 

X   

Hypothesis 5 
Health activities  WBNS 

 Social contact on competence 
Social contact with colleagues on competence  
Social contact with friends on competence 

-.54 
-.45 
-.53 

Hypothesis 6 
Health activities  WE 

 Health activities on work engagement 
Mental activities on work engagement 

.50 

.46 

Hypothesis 7 
GB  perceived increase in 
Health activities 

 GameBus on the perceived increase of mental 
activities 

.82 

Hypothesis 8 
EX  Health activities 

X   

Hypothesis 9 
EX  GB 

X   

Hypothesis 10 
Job characteristics  EX 

 Demands on exhaustion 
Support on exhaustion 

.40 
-.48 

Hypothesis 11 X   

Difference  
in mean 

Hypothesis 12 
Influence pilot of variables 

 Work Engagement 
Physical health activities 
Social contact with colleagues 

.350 
238.974 

-265.789 
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6.5. Discussion of the results 

Most relationships researched turned out to be not significant, while it was expected based 

on the theoretical motivation. This can be caused by the small sample size and the reliability 

of the variables. When there is a small sample size it is more difficult to meet the 

assumptions related with the analyses conducted. However even with the small sample size 

of 8 participants, half of the relations showed to be significant. The short pilot period and 

the fact that GameBus is still under development could also had an impact on the pilot. So it 

is positive that half of the relations are significant. 

When looking at the significant relations, one can see that work engagement predicts the 

use of GameBus, especially physical activities. As the values for the beta’s are close to each 

other, both variables have  a comparable degree of importance in the model. The relations 

indicate that people who feel more engaged in their work use GameBus more often and do 

more physical activities within GameBus. This can be caused by the fact that if people are 

more engaged, they have more motivation left to use GameBus.  

Secondly, people who have more social contact with colleagues and friends feel less 

competent in their job. So if participants have social contact with their friends and 

colleagues, they feel less competent in their job. As this research takes place in a corporate 

setting, we will meanly focus on possible reasons for the negative effect of social contact 

with colleagues. This negative relation might be due to the fact that the participants used to 

working alone and not in groups. further investigate this possible explanations, the 

differences between the scientific staff and support staff were compared. The syntax and 

SPSS results of this comparison can be found in Appendix G.1. The results show that the 

relations between social contact with colleagues and competence is negative for both types 

of staff. However, it is only significant for scientific staff. Thus the amount of teamwork 

might be causing this significant relation. Another reason for this negative relation can be 

the way participants receive feedback of their coworkers. If most feedback is negatively  

Thirdly, health activities significantly predict the outcome of work engagement. From the 

three health aspects, only mental health activities is significant. So people who conduct 

more health activities, especially mental activities, such as puzzle’s, are more engaged in 

their work.  

GameBus shows a significant relations with the perceived increase in mental activities. This 

means that people who used GameBus more often think that their mental activities 

increased during the pilot. This is positive for GameBus as they want to keep people active.  

Next, job demands has a significant, positive relation with exhaustion. This is logical, because 

if one has higher job demands, one has to do more work which results in higher exhaustion. 

Support helps reducing exhaustion as people now they can rely on their colleagues. 

Finally, work engagement and physical activities went up during the pilot. It is not possible to 

determine which aspect of the pilot had this effect. Social contact with colleagues went 
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down, this is due to the fact that the pilot was conducted in a holiday period. So people were 

present in the office less often.  

7. EVALUATION OF THE PILOT 

The pilot is evaluated to make sure future GameBus pilots can be improved compared to this 

first bigger corporate pilot. The evaluation is done in four parts; the pilot, the survey, the 

GameBus data and GameBus itself.  

7.1. Pilot evaluation 

When looking at the participants of the pilot, most participants work in the Information 

Systems (IS) group or at the Personnel and Organization Department (DPO). This can be the 

result of how the employees of these groups were approached. Employees of DPO received 

an email of their manager before the invitation by the researcher was sent. Almost all 

employees of IS where, next to the email from the researcher, approached by a colleague. 

These more direct approaches from a colleague or manager worked better than only emails 

from the researcher.  

Another important aspect in the communication were the weekly emails. Data shows that 

these were not read by most participants. It is not clear why the emails were read 

irregularly. Sending less emails might be a solution. 

The pilot had a duration of 8 weeks. In the lasts weeks of the pilot the involvement of the 

participants decreased. This can be caused by the duration of the pilot or because the pilot 

was partly conducted during the summer holiday of the university. Most employees left for 

around 2 weeks, during the summer period. If future pilots will be held in the summer 

period, the pilot has to be adapted. For example, other types of challenges and another way 

of communicating with the participants, not through their work email.  

At the kick-off meetings, the weekly activities where pointed out to the participants. It was 

explained that a weekly activity would be held every week, alternately on Tuesday and 

Thursday. None of the participants put these activities in their agenda. To increase the 

number of participants at the weekly activities it is recommended to send an overview of all 

dates at the beginning of the pilot. Sending meeting requests could also be considered to 

make sure  participants put the dates in their agenda. If a pilot takes longer than a month, 

the pilot leader can decide to organize a weekly activity only once every two weeks. The 

summer holiday also decreased the number of participants at the weekly activities  

The challenges used during the pilot were mostly based on earlier challenges in GameBus, 

ideas from participants or input from one of the supervisors. It would have been better if the 

challenges were based on the ideas and opinions of the TU/e prevention employees. This 

way the challenge would be more specific for the TU/e.  
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There were only 8 participants, who filled in the pre and post-test and used GameBus for a 

longer period. This means that some of the hypotheses could only be checked with the data 

of 8 participants. Because of this low number all results and the conclusion have to be 

carefully generalized. For future pilots it is important that more participants fill in all surveys 

and use GameBus regularly.  

7.2. Survey evaluation 

The survey consisted of all proven questions except the questions which measured the 

mental and social activities of the pilot participants. However, the questions for the physical 

activities gave the most distorted picture. People were asked to fill in the average time they 

did a type of activity during a week. The type of activities varied from sleeping to running. 

When adding up these activities it should give a total of 24*7=168 hours. But the total 

number of hours people filled were much higher. This shows that the questions to measure 

physical activities are not reliable. Different solutions are possible to improve the questions 

for future use. First the time frame can be changed to the average of day, this makes it 

easier for participants since the total number of hours they have to fill in is smaller. Secondly 

the survey can be automated to make sure that people can only fill in a total of 168 hours. 

This means the participants have to divide the total number of hours and see the total 

number of hours they have left to divide over the activity types.  

The questions for the mental and social activities need further research to make sure they 

are valid to measure these type of activities. No problems occurred with the questions 

during this pilot.  

7.3. GameBus data evaluation 

To get more insight into how and when the participants used GameBus during the pilot 

period, different graphs are created. Firstly, the number of loggings per type of activity 

(Figure 6). There are far more physical activities logged than social and mental. Even 

combining mental and social results in a 

much higher number of logged physical 

activities. This can be caused by the fact 

that social activities can only be logged 

with a social selfie and that the number of 

mental activities that can be logged is low, 

only wordfeud, CogGames or Griddlers 

(online puzzles). 
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Secondly, the total loggings per hour. Figure 7, shows three peaks, between 00.00-01-00, 

08.00-09.00 and 21.00-22.00. They expected causes for these peaks are for the first peak the 

automatic loggings for body measurements, such as the step count of day. For the second 

peak, people arriving at work and logging their journey. And for the last peak, people who 

log all their activities of a day in one time, just after dinner or before going to bed. The use of 

GameBus is further evenly distributed over the day with a small peak during the lunch break.  

 

 

 

 

 

 

 

 

 

Thirdly, the total number of loggings per day. Figure 8 clearly shows that participants used 

GameBus less after the first few weeks of the pilot. Graphs per participants can be found in 

Appendix H.1. In these graphs one can see that they use of GameBus varies among the 

participants. Some participants only used GameBus once a week or less while others logged 

something every day.  

 

 

 

 

 

 

 

 

 

 

 

Figure 7 Total loggings per day 
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To determine why participants stopped using GameBus regularly after the first week of the 

pilot, unstructured interviews were held with approximately half of the participants. Their 

input on GameBus and possible further improvements are given in the next section.  

7.4. GameBus  evaluation 

When evaluating GameBus a difference has to be made between problems which occurred 

because of the platform and problems that occurred because of the design chooses of the 

researcher.   First the problems caused by the platform itself. 

The participants faced difficulties connecting different applications, such as Runkeeper, Fitbit 

and Moves to GameBus to gather points automatically. To connect these applications other 

applications have to be downloaded first, which also require an account. Participants find 

these steps too much work. However, not connecting other applications resulted in manual 

adding’s in GameBus. The participants found that adding activities manual also resulted in a 

lot of steps which were not intuitive. For example, it is not possible to just fill in you 

squashed for halve an hour and get points for it. In the initial version there was a long list of 

data which could be filled in and it was not clear which fields where obligated to earn point. 

Some indicated that they found the terminology used in the applications to difficult. If you 

wanted to add a sports activity you had to click, Tapiriik: sport activity, while most 

participants do not know the term Tapiriik. Another problem with the manual adding was 

the fact that the manual adding had to have the same specific name as defined in the 

challenge rules. If this was not the case participants did not earn point, while they did a 

healthy activity. All these problems are solved in the new version, it is easier to connect 

other applications and to add activities manual.   

Even though the application was explained during the kick-off meeting, people found it 

difficult to work with. Problems indicated are; too much text, too much steps and not 

intuitive. Some participants indicated that if they did not use the application for some days it 

was difficult to start using it again.  

A problem which occurred because of the design chooses of the researches, was the long list 

of activities with which the participants could earn points. With this long list the researcher 

wanted to make sure, that the participants could earn points with all activities they did. 

However as it was a long list, it became more difficult to read on mobile devices.  

As GameBus is still under development this first bigger pilot also resulted in some future 

improvements for GameBus to improve the pilot. All the problems which occurred are 

solved in the new releases of GameBus. There were problems with the passwords of 

participants. Some participants logged-out and forgot their passwords, as GameBus has no 

function to reset your password, this had to be done in the backend of the application. The 

next version has integrated a password reset function.  

Because the pilot manager should be able to share the challenges with all participants, all 

participants should be in one team together with the pilot manager. As all participants were 
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in one group this resulted in some privacy issues because everyone could see in their 

newsfeed what the other participants did as activities. This also caused an overflow of news 

items in the newsfeed of GameBus. This overflow of news items made the application 

slower. 

The final reasons given for not using GameBus as often, are things that cannot be changed 

by the GameBus team. Such as the holiday period and not having an active team to 

participate with.  

8. CONCLUSION & RECOMMENDATIONS 

8.1. Conclusion 

Based on all previous chapters, the research question will be answered. 

RQ: Does the use of GameBus influence employee work engagement and health activities in a 

university setting while controlling for the effect of job characteristics ? 

Although some of the hypotheses could only be checked on a n of 8 and others on a n of 20, 

significant relations are found. Even with the pilot having a 8 week period and GameBus still 

under development. The significant relations show that health activities are significantly 

related with work engagement and work-related basic need satisfactions. More precisely 

social contact and competence & (mental) health activities and work engagement. It is not 

possible to directly relate GameBus to these results. Although GameBus shows a significant 

relation with the perceived increase of Mental activities, there is no significant relation 

between GameBus and mental activities. The results show that health activities are related 

to the psychological  work-constructs, and thereby stretch the importance of corporate 

health programs.  

The results further show that people who are more engaged at their work, use GameBus 

more often, specifically they conduct more physical activities. The control variable, job 

characteristics has no significant impact on the relationship between the other variables only 

on the control variable, exhaustion.  

8.2. Recommendations 

The recommendations are put apart for the three different actors involved with this master 

thesis research.  

TU/e 

It is recommended for the TU/e to continue the pilot on an bigger scale to investigate the 

relationships between the variables with a higher precision. This higher precision can be 

reached with a higher number of participants. To improve future GameBus pilots, lessons 

can be learned from the current pilot. 



  

49 

 

Firstly, looking at the variables researched and the questions used. Job characteristics can be 

excluded as these characteristics cannot be changed during a pilot because they are 

depended on the job someone has. Exhaustion, WBNS, work engagement, GameBus and 

Health activities should be included. However, the questions that measure health activities 

can be changed. For physical activities it is recommended to shorten the list of questions by 

only asking for activities of level 6 and higher. Furthermore the questions should ask for an 

average day and not a week, to make it easier to respond. Secondly, looking at the design of 

the pilot. The weekly activities are valuable to stay in contact with the participants and keep 

them involved with the pilot. However, it is recommended to organize only one activity 

every two weeks, that way it is easier to vary the activities and has a lower impact on the 

agenda of the participant. To make sure all participants know when the activities take place, 

a meeting request can be send at the start of the pilot. Furthermore the TU/e has to 

investigate which behavior they would like to reinforce to make challenges more specific for 

their organization. 

A second recommendation for the TU/e is to keep track of which employees participate in 

the pilot and if the pilot leads to lower absenteeism and thereby lower costs. The 

relationship between the variables is proven, but it is not yet proven that the health 

activities have a preventive function in a corporate setting. It is important to research this in 

a coming pilot as this is the mean reason for corporations to participate in a pilot like this. 

The costs for using GameBus are low, only prizes should be made available and a pilot 

manager should be allocated. If the savings on absenteeism outweigh the costs of the prizes 

and a pilot manager, GameBus can be a useful addition to the corporate health program of 

the TU/e.  

Accenture 

As corporate health is becoming more important within organizations in The Netherlands 

but also abroad. Accenture should pay attention to these developments. They have the 

knowledge about applications and the implementation of applications but not specifically for 

corporate health solutions. A benchmark with multiple companies to see which kind of 

corporate health solutions there are and the impact of these programs, is a good start. With 

the information from this benchmark Accenture can take the knowledge they have in other 

fields to give advices about possible corporate health solutions. They can also use the 

learning’s for their own corporate health program, Fit@Work.  

GameBus 

Looking for new opportunities and collaborations, GameBus is increasing the number of 

partners. At this moment, the GameBus owners are starting the collaboration with Selfcare 

and WeQu. Selfcare is an online platform on which users can track different body measures 

such as their weight and step count. Users receive a weekly advice and insight into their 

progress. It is also possible to start a competition with relatives and friends (Selfcare, 2016). 

WeQu is a card game to improve teamwork by nurturing trust and an open feedback culture 
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(WeQu, 2016). Both systems are currently being connected to GameBus to further improve 

the added value of GameBus. With the results of this study, the collaboration with WeQu is 

especially valuable because of the negative relation found between social contact with 

colleagues and competence. This might be due to the way colleagues give each other 

feedback. WeQu can change the way colleagues give each other feedback, so the 

collaboration between WeQu and GameBus can be used to further investigate this 

relationship.  

Another significant relation found in this study, is the relation between work engagement 

and GameBus. For future research it might be interesting to see which other psychological 

characteristics define if someone uses GameBus more often than others. This way marketing 

for future GameBus pilots can be more specifically.  

To further improve GameBus, the following recommendations are given. Firstly, keep adding 

applications that are directly linked to GameBus to decrease the number of manual adding’s 

users have to do. It is recommended to directly link the applications to GameBus and not 

through other applications as this results in a lot of usernames and profiles for applications 

users rarely use. Secondly, research is necessary to determine the precise influence of a 

challenge. Why do people participate in a specific challenge and not in another? This can 

improve the challenges in GameBus and serve as an advice for companies that want to 

create a challenge in GameBus. Thirdly, a workflow should be created to support coming 

pilots within different companies and settings. With this workflow one can create 

consistency between the pilots and prevent reoccurring problems. One can always learn 

from earlier pilots, it is therefore important to evaluate this workflow after each pilot.  

When looking at the use of GameBus during the pilot, one can see that the number of social 

and mental activities logged is much lower than physical activities. As literature has shown 

that all three aspects are important for someone’s health and wellbeing. It is recommended 

to add more social and mental activities to GameBus to make sure GameBus will not only be 

used for physical activities.  

Finally, it is recommended to involve other students to research the usability and user-

interface. As multiple participants indicate that they find it counterintuitive to work with the 

application. And that there is too much texts and steps to go through when logging 

something.  
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9. REFLECTION 

9.1. Scientific contribution 

This study has shown that research focusing on mHealth/corporate health can be done 

based on a theoretical framework. Both mHealth and corporate health want to changes 

people’s behavior. It is important that when researching these programs/tools the expected 

behavior is well embedded in a theoretical framework. Lot is known about how people react 

to things and which behaviors are related to each other. This knowledge can be used in pilot 

on mHealth as is shown by this study. 

The study also investigated some new hypotheses, from which two showed to be significant. 

The relations between work engagement and GameBus and the relation between health 

activities and work-related basic need satisfaction. These findings are an addition to the 

current scientific knowledge, and can be used in future research.  

9.2. Limitations and related future research 

Chapter seven already investigates some future research directions for the TU/e and 

Accenture. In this section we explain future research directions based on the limitation of 

the current study. 

Corporate setting 

This research was executed at an university, precisely a technical university. Further research 

is necessary to investigate whether the same results can be found in other corporate 

settings. Differences can occur with other universities which are less technical. Next to the 

difference in university, research should be done at non-governmental organizations. These 

organizations have a different goal than governmental organizations.  

Current variables 

Different variables were measured during the pilot through the survey or GameBus. All 

variables are measured by self-report, so the participants themselves should fill in the value 

or frequency of a variable. This can influence the trustworthiness of the variables and 

specially the GameBus variables. Because all other variables measure how someone feels 

while the GameBus variables investigate their activities. Furthermore they could win points 

with the activities they put into GameBus. Research should be done to investigate whether 

participants are honest about the activities they performed. This could be done by following 

participants in their daily life. However, this is work intensive for the researcher. Another 

possibility is to only track activities through automated trackers. However, to make this 

possible GameBus should make more connections with other applications and tools. 

Next to the self-report of the variables future research is necessary to determine whether 

the questions which measure social and mental activities are reliable. Finally, the 

questionnaire for physical activities should be changed to make sure future measures are 

reliable.  
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Work-related health activities  

During the pilot all health activities were included, it might be possible that only activities 

which are done together with colleagues influence the other work related variables, such as 

work-related basic need satisfaction. This can be researched in a future pilot.  

Research model  

The current research model only investigates the relationships between the variables one-

way, while the real situations are two-ways, so circular. For future research it might be 

interesting to investigate the relationship between some of the variables in two ways.  

Teamwork 

GameBus evolves around teams, which indicates that the level of teamwork and team 

feeling can be an interesting variables to take into account in a future research. People who 

are used to work in teams might be more willing to keep track of their health together with 

their colleagues.  
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APPENDIX 

Appendix A.1. 

(van der Ploeg et al., 2014)  

Bearer of the costs Type of costs 

Employee Loss of time and quality of life because of illness 

Costs of medical treatment or adjustments which are not compensated 

Loss of salary after a year of absenteeism 

Employer Costs of salary during absenteeism 

Loss of productivity if an employee comes to work while sick 

Cost for absenteeism guidance, absenteeism registration, arbo guidance, etc.… 

Cost for adjustments or the work or at the workplace 

Cost for replacement or rescheduling of staff 

Legal and administrative costs 

Society Cost for disability benefit 

Cost for medical treatment and support 

 

Appendix A.2. 

(van der Ploeg et al., 2014)  
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Appendix A.3.  
(Observatory: EurWORK, 2010)  
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Appendix B.1. Hallway bowling challenge 

 

 

 

 

 

 

 

 

 

 

 

Appendix B.2. Water drink challenge 
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Appendix B.3. Education drink challenge 

 

Appendix B.4. Social lunch challenge 
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Appendix B.5. Selfcare step challenge 
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Appendix B.6. Ultimate activity cocktail challenge July  
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Appendix B.7. Ultimate Activity Cocktail (TU/e) August 2016 
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Appendix C.1. Permission pilot request 
 

Dear Prof. dr. ir. Van Houtum, 
  
At this moment we are working on our master thesis and final bachelor project, for these projects we are to 

perform a pilot at the TU/e. In the attachment of this mail you can find a letter in which we ask your permission 

to send a participation request to the capacity group employees of your group. Next to this we provide a 

document in which we explain how and which data will be collected and how the data is handled. This document 

is checked by the experiment committee of Human Technology Interaction of the school of Innovation Sciences 

represented by Prof. Snijders. 
  
Could you send a conformation of your approval via email before the 19

th
 of May? 

  
With your approval we will ask the secretary of your capacity group to compile a list with all email addresses of 

the employees of your group. 
  
If you have any questions please let us know. 
  
Kind regards, ·Willemijn Steens & Bram van Etten.  

w.i.a.steens@student.tue.nl & b.j.v.etten@student.tue.nl 

06-47319090 & 06-50919026 
  

https://webmail.tue.nl/owa/redir.aspx?C=4-qlV2piwGA-NsWMS6TWPjovGhFoUd5dbdFxsLWLutP8svth-5vTCA..&URL=mailto%3aw.i.a.steens%40student.tue.nl
https://webmail.tue.nl/owa/redir.aspx?C=obXTntkAXn5juiQ0t9Xvu8HgJiuveIF3-5nuRgNusTj8svth-5vTCA..&URL=mailto%3ab.j.v.etten%40student.tue.nl
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Appendix C.2. First invitation 

Dear #u_title# #u_name#, 

Would you like to get more insight into your health and at the same time have fun with your 
colleagues? Or would you like to show that #u_capgroep# is the best, that woman are better 

than men or that PhD-ers are the healthiest, come and participate in our pilot study! This pilot 
study is conducted at the School of Industrial Engineering at the TU/e together with P&O. 

The TU/e is conducting this pilot study to see whether GameBus and Selfcare can keep 
employees social, mental and physical active. The TU/e will also look to the possibilities to 

implement both systems on a bigger scale at the TU/e. Next to this a master thesis research will 
be done on the relationship between job characteristics and health activities. All employees of 
the groups HPM, IS, ITEM and OPAC and “Personeel & Organisatie“are asked to participate in this 
research and the mutual challenge. 

During the trail you are asked to keep track of your (health) activities via the mobile application 
GameBus and software Selfcare. The mobile application GameBus is developed by the IS 
capacity group, in collaboration with industrial partners (see http://gamebus.eu). Selfcare is a 
platform specialized in collecting device data (weigh scales, wearables, etc.). GameBus and 
Selfcare are currently being integrated such that Selfcare collected data can also yield points in 
GameBus. Furthermore two questionnaires are send, one at the beginning and one at the end of 
the trial period of 8 weeks, each will take about 25 minutes. 

Within the application you can form teams and collect points together, by means of your (health) 
activities, to win different challenges as a group. You can form a team with your direct 
colleagues of #u_capgroep# or any other kind of team. 

All information about the research will be given during the Kick-off meeting after which you can 
still decide whether you would like to participate. Please subscribe to one of the kick-off 
meetings that suits your schedule from the 31st of May until the 9th of June, via the following 
link: 

https://docs.google.com/forms/d/1fe7OPT4suJLwDmXl0m7NCWz56tTWuBv1SbPfwK31WjE/viewf
orm?c=0&w=1 

Kind regards, 

Willemijn Steens & Bram van Etten 
Students Industrial Engineering 

  

  

https://webmail.tue.nl/owa/redir.aspx?C=lPyaGbOFOQU0kd3F_U6RwJJOLtff-xHf6htqewp4HwdQK3NsAnnTCA..&URL=http%3a%2f%2fgamebus.eu
https://docs.google.com/forms/d/1fe7OPT4suJLwDmXl0m7NCWz56tTWuBv1SbPfwK31WjE/viewform?c=0&w=1
https://docs.google.com/forms/d/1fe7OPT4suJLwDmXl0m7NCWz56tTWuBv1SbPfwK31WjE/viewform?c=0&w=1
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Appendix C.3. Reminder invitation 

For Dutch version see below, voor de Nederlands versie zie onderaan. 

Dear #u_title# #u_name#, 

Earlier this week you have received an invitation for a pilot study, this is a reminder to ask you 
for your participation and some more information (the original invitation can be found in the 
appendix). We have created more slots for the kick-off meetings on different times. If you would 
like to participate in the research but you cannot make it to one of the kick-off meetings please 
let us know, so we can arrange something. 

Would you like to get more insight into your health and at the same time have fun with your 
colleague? Or would you like to show that #u_capgroep# is the best, that woman are better 
than men or that PhD-ers are the healthiest, come and participate in our pilot study! This pilot 
study is conducted at the School of Industrial Engineering at the TU/e together with Human 
Resources.  

During the pilot you are asked to keep track of your (health) activities via the mobile application 
GameBus and Selfcare. Furthermore two questionnaires are send, one at the beginning and one 
at the end of the pilot period of 8 weeks, each will take about 25 minutes. 

Within the applications you can form teams and collect points together, by means of your 
(health) activities, to win different challenges as a group. You can form a team with your direct 
colleagues of #u_capgroep# or any other kind of team. With each challenge you can win 

beautiful prices, such as Doppers and a Fitbit. Furthermore there will be an end BBQ where 
the overall challenge trophy will be given to the winning team! 

All information about the research will be given during the Kick-off meeting after which you can 
still decide whether you would like to participate. Please subscribe to one of the kick-off 

meetings that suits your schedule from the 31st of May until the 10th of June, via the following 
link: 

https://docs.google.com/forms/d/1fe7OPT4suJLwDmXl0m7NCWz56tTWuBv1SbPfwK31WjE/viewf
orm?c=0&w=1 

Kind regards, 

Willemijn Steens & Bram van Etten 
Students Industrial Engineering

 

Geachte #u_title# #u_name#, 

Eerder deze week heeft u een uitnodiging ontvangen voor een pilot studie, dit is een herinnering 
om u te vragen deel te nemen aan deze pilot en u wat extra informatie, (de originele uitnodiging 
kunt u vinden in de bijlage). We hebben het aantal tijdsloten voor de kick-off meetings 
uitgebreid op verschillende tijden. Kunt u niet aanwezig zijn bij één van de kick-off meetings 
maar wilt u wel graag deelnemen, neem dan contact met ons op om de mogelijkheden te 
bespreken. 

Zou u graag meer inzicht willen krijgen in uw gezondheid en op het zelfde moment plezier 
hebben met uw collega’s? Of wil u laten zien dat #u_capgroep# het beste is, dat vrouwen beter 
zijn dan mannen of PhD-ers het gezondst zijn, doe dan mee met onze pilot studie. De pilot 
studie zal plaatsvinden op de faculteit van Technische Bedrijfskunde in samenwerking met de 
dienst Personeel & Organisatie. 

Gedurende de pilot wordt u gevraagd om uw activiteiten op sociaal, mentaal en fysiek gebied bij 
te houden via de applicatie GameBus en Selfcare. Verder zal u gevraagd worden om twee 
vragenlijsten in te vullen, één aan het begin van de studie en één aan het eind van de pilot 

https://docs.google.com/forms/d/1fe7OPT4suJLwDmXl0m7NCWz56tTWuBv1SbPfwK31WjE/viewform?c=0&w=1
https://docs.google.com/forms/d/1fe7OPT4suJLwDmXl0m7NCWz56tTWuBv1SbPfwK31WjE/viewform?c=0&w=1
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periode van 8 weken. Het invullen van de vragenlijst zal voor elke vragenlijst ongeveer 25 
minuten duren. 

In de applicaties is het mogelijk om teams te maken en samen punten te scoren, doormiddel van 
uw activiteiten. Deze punten maken het mogelijk om als team verschillende wedstrijden te 
winnen. U kunt een team vormen met u directe collega’s van #u_capgroep# of elk ander soort 

team. Met elke wedstrijd kunt u leuke prijzen winnen zoals Doppers of een Fitbit. Verder zal 
er een eind BBQ zijn waar de algemene wisselbeker uitgereikt zal worden aan het winnende 
team! 

Alle informatie omtrent het onderzoek zal worden gegeven gedurende de kick-off meeting, 

waarna u nog steeds kunt beslissen of u wel wil meedoen met het onderzoek. Registreert u zelf 
alstublieft voor één van de kick-off meetings die in uw schema past, in de periode van 31 mei tot 
10 juni, via de volgende link: 

https://docs.google.com/forms/d/1fe7OPT4suJLwDmXl0m7NCWz56tTWuBv1SbPfwK31WjE/viewf
orm?c=0&w=1 

Kind regards, 

Willemijn Steens & Bram van Etten 
Students Industrial Engineering 

  

  

https://docs.google.com/forms/d/1fe7OPT4suJLwDmXl0m7NCWz56tTWuBv1SbPfwK31WjE/viewform?c=0&w=1
https://docs.google.com/forms/d/1fe7OPT4suJLwDmXl0m7NCWz56tTWuBv1SbPfwK31WjE/viewform?c=0&w=1
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Appendix C.4. Kick-off meeting invitation 
 

Nederlands onderaan, Dutch below 

Dear all, 
 
Thank you for subscribing for the kick-off meeting on Tuesday May the 31st from 12.30 until 

13.30. The meeting will take place in the Paviljoen, room K.16. Please bring your mobile phone and/or 

tablet to directly learn how to work with GameBus. 

 

If you cannot make it, please let us know. 

 

Kind Regards, 

Willemijn Steens & Bram van Etten 

06-47319090 & 0650919026 

 

------------------------------------------------------------ 

 

Geachte lezer, 

 

Dank u wel voor het inschrijven voor de kick-off meeting op dinsdag 31 mei van 12.30 tot 13.30. De 

bijeenkomst zal plaatsvinden in het Paviljoen, kamer K.16. Neem alstublieft uw mobiele telefoon en/of 

tablet mee, zodat u meteen kennis kunt maken met GameBus. 

 

Als u toch niet aanwezig kan zijn, horen wij dit graag. 

 

Met vriendelijke groet, 

Willemijn Steens & Bram van Etten 

06-47319090 & 0650919026 
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Appendix C.5. Hand-out kick-off 
 

English below 

Beste allemaal, 

Nogmaals bedankt voor jullie aanwezigheid bij de kick-off meeting, In de bijlage kunnen jullie 

de handout vinden met alle slides en verdere uitleg. Hierin staan ook de link naar Griddlers 

en CogGames zodat jullie meteen aan de slag kunnen met punten sparen. Ik heb gezien dat 

ITEM al goed bezig is.  

In de andere bijlage staat meer informatie over hoe je verschillende trackers, mocht je deze 

hebben, aan GameBus kan koppelen.  

In GameBus zit een wedstrijd genaamd “Ultimate Activity cocktail (TU/E) June 2016” waar 

ieder team aan mee kan doen. Verder wil ik jullie vast laten weten dat de eerste wekelijkse 

activiteit (hallway bowling) zal plaatsvinden op donderdag 9 juni van 12.40 tot 13.15 dus blok 

deze leuke activiteit in jullie agenda. Verdere informatie volgt binnenkort. 

Ten slotte zijn we bezig om de IOS toegang te regelen, hier krijgen de betrokkenen zo snel 

mogelijk bericht over. 

Mochten er nog vragen of opmerkingen zijn, laat het alsjeblieft weten. 

Met vriendelijke groet, 

Willemijn Steens 

06-47319090 

Dear all, 

Once again thank you for participating in the kick-off meeting. In the attachment you can find 

the handout with all slides and further information. In this handout you can also find the link 

to Griddlers and CogGames so you can start collecting points. I have seen that ITEM already 

earned their first points!  

In the other attachment you can find information on how to connect different trackers to 

GameBus, if this applies to you. 

There is a challenge called “Ultimate Activity cocktail (TU/E) June 2016” in which each team 

can participate. Furthermore, I can announce that the first weekly activity (hallway bowling) 

will take place on Thursday the 9th of June from 12.40 until 13.15, so block this fun activity in 

your schedule. More information will follow soon. 

Finally, we are busy arranging the IOS access, the people involved will get an update as soon 

as possible. 

If you have any questions or remarks, please let me know. 

Kind Regards, 

Willemijn Steens 

06-47319090 
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 (Van Gorp, 2015) 
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Appendix C.6. Weekly activity (1) 

 

 

  



  

90 

 

Appendix C.7. Invitation pre-test 

ENGLISH BELOW 

Beste #u_title# #u_name#, 

Zoals aangeven tijdens de kick-off meeting ontvangt u hierbij de eerste vragenlijst voor de pre-test. Ik 
zou het erg op prijs stellen als u deze voor zaterdag 25 juni invult.  

Heel veel succes bij de wedstrijden in GameBus, blijf sociaal, mentaal en fysiek actief samen met uw 
collega’s! 

Link naar de vragenlijst: #code_complete# 

Alvast heel erg bedankt voor het invullen. 

Met vriendelijke groet, 
Willemijn Steens 
 

w.i.a.steens@student.tue.nl  
06-47319090 

 ----------------------------------------------------------------------------------------------------------- 

Dear #u_title# #u_name#, 

As indicated at the kick-off meeting I hereby send you the invitation for the first questionnaire, the pre-
test. I would like to ask you to fill in the questionnaire before Saturday the 25th of June.  

Good luck with the challenges in Gamebus, stay healthy, socially, mentally and physically together with 
your collegeaus. 

Link to the questionnaire: #code_complete# 

Thank you in advance for filling it in. 

Kind Regards,  
Willemijn Steens  
 
w.i.a.steens@student.tue.nl  
06-47319090 
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Appendix C.8. Flyer WeQu 

(Kwon, 2016) 
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Appendix C.9. Weekly activity (2) 
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Appendix C.10. Reminder pre-test 

NEDERLANDS ONDERAAN 

Dear #u_title# #u_name#, 

This is a kindly reminder, to ask you to fill in the pre-questionnaire of the TU/e pilot before the 25th of 
June. 
It takes around 25 minutes to fill in the questionnaire. 

You can find the questionnaire here: #code_complete# 

Thank you in advance,  
Willemijn Steens 
 
w.i.a.steens@student.tue.nl 
06-47319090

 

 Geachte #u_title# #u_name#, 

Ik wil u hierbij vriendelijk herinneren aan de pre-test van de TU/e pilot. Ik verzoek u de vragenlijst voor 
25 juni in te vullen. Dit duurt ongeveer 25 minuten. 

U kunt de vragenlijst hier vinden: #code_complete# 

Met vriendelijke groet, ·Willemijn Steens 
 

w.i.a.steens@student.tue.nl 
06-47319090 

 

  

mailto:w.i.a.steens@student.tue.nl
mailto:w.i.a.steens@student.tue.nl
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Appendix C.11. Weekly activity (3) 
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Appendix C.12. Weekly activity (4)  
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Appendix C.13. Flyer Selfcare 

(van Geel, 2016) 
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Appendix C.14. Weekly activity (5) 
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Appendix C.15. Weekly activity (6)  
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Appendix C.16. Weekly activity (7) 
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Appendix C.17. Weekly activity (8) 
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Appendix C.18 Weekly Activity (9) 
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Appendix C.19 Weekly Activity (10) 
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Appendix C.20 Invitation post-test 

ENGLISH BELOW 

Beste, 

U ontvangt hierbij de laatste vragenlijst voor de pilot. Ik zou het erg op prijs stellen als u 

deze voor zondag 21 augustus invult.  

Link naar de vragenlijst: http://ww3.unipark.de/uc/Students/ec8e/?code=4b13237856344d18 

Alvast heel erg bedankt voor het invullen en bedankt voor de deelname aan de pilot. 

Ik wens u nog veel plezier met het gebruik van GameBus in de toekomst, blijf sociaal, 

mentaal en fysiek gezond met uw naasten! 

Met vriendelijke groet, 

Willemijn Steens 

 

w.i.a.steens@student.tue.nl  

06-47319090 

 ---------------------------------------------------------------------------------------------------- 

Dear, 

I hereby send you the invitation for the last questionnaire, the post-test. I would like to ask 

you to fill in the questionnaire before Sunday the 21st of Augustus.  

Link to the questionnaire: http://ww3.unipark.de/uc/Students/ec8e/?code=4b13237856344d18 

Thank you in advance for filling it in. 

Good luck with your future use of GameBus, stay healthy, socially, mentally and physically 

together with your relatives and/or colleagues. 

Kind Regards, 

Willemijn Steens  

 

w.i.a.steens@student.tue.nl  

06-47319090 
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Appendix C.21 Reminder Post-test 

NEDERLANDS ONDERAAN 

Dear #u_title# #u_name#, 

This is a kindly reminder, to ask you to fill in the post-questionnaire of the TU/e pilot before the 21st of 
August. 
It takes around 20 minutes to fill in the questionnaire. 

You can find the questionnaire here: #code_complete# 

Thank you in advance,  
Willemijn Steens 
 
w.i.a.steens@student.tue.nl 
06-47319090 

  

  

 

  

Geachte #u_title# #u_name#, 

Ik wil u hierbij vriendelijk herinneren aan de post-test van de TU/e pilot. Ik verzoek u de vragenlijst 
voor 21 augustus in te vullen. Dit duurt ongeveer 20 minuten. 

U kunt de vragenlijst hier vinden: #code_complete# 

Met vriendelijke groet, 
Willemijn Steens 
 
w.i.a.steens@student.tue.nl 
06-47319090 

  

mailto:w.i.a.steens@student.tue.nl
mailto:w.i.a.steens@student.tue.nl
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Appendix D.1. Pre-test survey  
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Appendix D.2. Post-test survey 
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Appendix E.1. Computing variables 
 

*Reversing variables. 

COMPUTE JCC2=16-JCC2. 
COMPUTE EX3=15-EX3. 
COMPUTE EX5=15-EX5. 
COMPUTE EX7=15-EX7. 
COMPUTE BNSR1=16-BNSR1. 
COMPUTE BNSR3=16-BNSR3. 
COMPUTE BNSR5=16-BNSR5. 
COMPUTE BNSC1=16-BNSC1. 
COMPUTE BNSC4=16-BNSC4. 
COMPUTE BNSA2=16-BNSA2. 
COMPUTE BNSA3=16-BNSA3. 
COMPUTE BNSA6=16-BNSA6. 
COMPUTE JCC2t2=16-JCC2t2. 
COMPUTE EX3t2=15-EX3t2. 
COMPUTE EX5t2=15-EX5t2. 
COMPUTE EX7t2=15-EX7t2. 
COMPUTE BNSR1t2=16-BNSR1t2. 
COMPUTE BNSR3t2=16-BNSR3t2. 
COMPUTE BNSR5t2=16-BNSR5t2. 
COMPUTE BNSC1t2=16-BNSC1t2. 
COMPUTE BNSC4t2=16-BNSC4t2. 
COMPUTE BNSA2t2=16-BNSA2t2. 
COMPUTE BNSA3t2=16-BNSA3t2. 
COMPUTE BNSA6t2=16-BNSA6t2. 
EXECUTE. 
 
*Computing variables t1. 

DATASET ACTIVATE DataSet1. 
COMPUTE WE_t1=(WE1+WE2+WE3+WE4+WE5+WE6+WE7+WE8+WE9)/9-6. 

COMPUTE JC_t1=(JCD1+JCD2+JCD3+JCD4+JCD5+JCC1+JCC2+JCC3+JCS1+JCS2+JCS3)/11-6. 
COMPUTE JCD_t1=(JCD1+JCD2+JCD3+JCD4+JCD5)/5-6. 

COMPUTE JCC_t1=(JCC1+JCC2+JCC3)/3-6. 

COMPUTE JCS_t1=(JCS1+JCS2+JCS3)/3-6. 
COMPUTE EX_t1=(EX1+EX2+EX3+EX4+EX5+EX6+EX7)/7-6. 

COMPUTE BNS_t1=(BNSR1+BNSR2+BNSR3+BNSR4+BNSR5+BNSR6+BNSC1+BNSC2+BNSC3+ 
BNSC4+BNSC5+BNSC6+BNSA1+BNSA2+BNSA3+BNSA4+BNSA5+BNSA6)/18-6. 

COMPUTE BNSR_t1=(BNSR1+BNSR2+BNSR3+BNSR4+BNSR5+BNSR6)/6-6. 

COMPUTE BNSC_t1=(BNSC1+BNSC2+BNSC3+BNSC4+BNSC5+BNSC6)/6-6. 
COMPUTE BNSA_t1=(BNSA1+BNSA2+BNSA3+BNSA4+BNSA5+BNSA6)/6-6. 

EXECUTE. 
 

*Computing Health Activities in minutes and hours. 

DATASET ACTIVATE DataSet1. 
COMPUTE 

HAP_t1=HAP6H*60+HAP6M+HAP7H*60+HAP7M+HAP8H*60+HAP8M+HAP9H*60+HAP9M. 
COMPUTE HASC_t1=HASC1H*60+HASC1M+HASC2H*60+HASC2M+HASC3H*60+HASC3M. 

COMPUTE HASF_t1=HASF1H*60+HASF1M+HASF2H*60+HASF2M+HASF3H*60+HASF3M. 
COMPUTE HASFA_t1=HASFA1H*60+HASF1M+HASFA2H*60+HASF2M+HASFA3H*60+HASF3M. 

COMPUTE HAS_t1=HASC_t1+HASF_t1+HASFA_t1. 

COMPUTE HAM_t1=HAM1H*60+HAM1M+HAM2H*60+HAM2M+HAM3H*60+HAM3M+HAM4H*60+ 
HAM4M+HAM5H*60+HAM5M+HAM6H*60+HAM6M. 
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COMPUTE HAMin_t1=HAP_t1+HAS_t1+HAM_t1. 

COMPUTE HAHou_t1=HAM_t1/60. 

EXECUTE. 
 

*Computing variables t2.  
DATASET ACTIVATE DataSet1. 

COMPUTE WE_t2=(WE1t2+WE2t2+WE3t2+WE4t2+WE5t2+WE6t2+WE7t2+WE8t2+WE9t2)/9-6. 

COMPUTE JC_t2=(JCD1t2+JCD2t2+JCD3t2+JCD4t2+JCD5t2+JCC1t2+JCC2t2+JCC3t2+JCS1t2+ 
JCS2t2+JCS3t2)/11-6. 

COMPUTE JCD_t2=(JCD1t2+JCD2t2+JCD3t2+JCD4t2+JCD5t2)/5-6. 
COMPUTE JCC_t2=(JCC1t2+JCC2t2+JCC3t2)/3-6. 

COMPUTE JCS_t2=(JCS1t2+JCS2t2+JCS3t2)/3-6. 
COMPUTE EX_t2=(EX1t2+EX2t2+EX3t2+EX4t2+EX5t2+EX6t2+EX7t2)/7-6. 

COMPUTE BNS_t2=(BNSR1t2+BNSR2t2+BNSR3t2+BNSR4t2+BNSR5t2+BNSR6t2+BNSC1t2+BNSC2t2 

+BNSC3t2+BNSC4t2+BNSC5t2+BNSC6t2+BNSA1t2+BNSA2t2+BNSA3t2+BNSA4t2+BNSA5t2+BNSA6t
2)/18-6. 

COMPUTE BNSR_t2=(BNSR1t2+BNSR2t2+BNSR3t2+BNSR4t2+BNSR5t2+BNSR6t2)/6-6. 
COMPUTE BNSC_t2=(BNSC1t2+BNSC2t2+BNSC3t2+BNSC4t2+BNSC5t2+BNSC6t2)/6-6. 

COMPUTE BNSA_t2=(BNSA1t2+BNSA2t2+BNSA3t2+BNSA4t2+BNSA5t2+BNSA6t2)/6-6. 

EXECUTE. 
 

*Computing Health Activities in minutes and hours t2. 
DATASET ACTIVATE DataSet1. 

COMPUTE HAP_t2=HAP6Ht2*60+HAP6Mt2+HAP7Ht2*60+HAP7Mt2+HAP8Ht2*60+HAP8Mt2+ 
HAP9Ht2*60+HAP9Mt2. 

COMPUTE HASC_t2=HASC1Ht2*60+HASC1Mt2+HASC2Ht2*60+HASC2Mt2+HASC3Ht2*60+ 

HASC3Mt2. 
COMPUTE HASF_t2=HASF1Ht2*60+HASF1Mt2+HASF2Ht2*60+HASF2Mt2+HASF3Ht2*60+HASF3Mt2. 

COMPUTE HASFA_t2=HASFA1Ht2*60+HASF1Mt2+HASFA2Ht2*60+HASF2Mt2+HASFA3Ht2*60+ 
HASF3Mt2. 

COMPUTE HAS_t2=HASC_t2+HASF_t2+HASFA_t2. 

COMPUTE HAM_t2=HAM1Ht2*60+HAM1Mt2+HAM2Ht2*60+HAM2Mt2+HAM3Ht2*60+HAM3Mt2+ 
HAM4Ht2*60+HAM4Mt2+HAM5Ht2*60+HAM5Mt2+HAM6Ht2*60+HAM6Mt2. 

COMPUTE HAMin_t2=HAP_t2+HAS_t2+HAM_t2. 
COMPUTE HAHou_t2=HAM_t2/60. 

EXECUTE. 

 

Appendix E.2. Reliability variables syntax & results 
DATASET ACTIVATE DataSet1. 
RELIABILITY 
 /VARIABLES=WE1 WE2 WE3 WE4 WE5 WE6 WE7 WE8 WE9 
 /SCALE('Work engagement') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
 /VARIABLES=WE1t2 WE2t2 WE3t2 WE4t2 WE5t2 WE6t2 WE7t2 WE8t2 WE9t2 
 /SCALE('Work engagment_t2') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
 /VARIABLES=JCD1 JCD2 JCD3 JCD4 JCD5 
 /SCALE('JC Demands') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
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RELIABILITY 
 /VARIABLES=JCD1t2 JCD2t2 JCD3t2 JCD4t2 JCD5t2 
 /SCALE('JC Demands t2') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
 /VARIABLES=JCC1 JCC2 JCC3  
 /SCALE('JC Control') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
 /VARIABLES=JCC1t2 JCC2t2 JCC3t2  
 /SCALE('JC Control t2') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
 /VARIABLES=JCS1 JCS2 JCS3  
 /SCALE('JC Supports') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
 /VARIABLES=JCS1t2 JCS2t2 JCS3t2  
 /SCALE('JC Support t2') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
 /VARIABLES=EX1 EX2 EX3 EX4 EX5 EX6 EX7 
 /SCALE('Exhaustion t1') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
 /VARIABLES=EX1t2 EX2t2 EX3t2 EX4t2 EX5t2 EX6t2 EX7t2 
 /SCALE('Exhaustion t2') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
 /VARIABLES=BNSR1 BNSR2 BNSR3 BNSR4 BNSR5 BNSR6 
 /SCALE('BNSR t1') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
 /VARIABLES=BNSR1t2 BNSR2t2 BNSR3t2 BNSR4t2 BNSR5t2 BNSR6t2 
 /SCALE('BNSR t2') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
 /VARIABLES=BNSC1 BNSC2 BNSC3 BNSC4 BNSC5 BNSC6 
 /SCALE('BNSC t1') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
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 /VARIABLES=BNSC1t2 BNSC2t2 BNSC3t2 BNSC4t2 BNSC5t2 BNSC6t2 
 /SCALE('BNSC t2') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
 /VARIABLES=BNSA1 BNSA2 BNSA3 BNSA4 BNSA5 BNSA6 
 /SCALE('BNSA t1') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 
RELIABILITY 
 /VARIABLES=BNSA1t2 BNSA2t2 BNSA3t2 BNSA4t2 BNSA5t2 BNSA6t2 
 /SCALE('BNSA t2') ALL 
 /MODEL=ALPHA 
 /SUMMARY=TOTAL. 

WE t1 

 

WE t2 

JCD t1 

 

JCD t2 

 

JCC t1 

 

JCC t2 

 
JCS t1 

 

JCS t2 

 
EX t1 

 

EX t2 
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BNSR t1 

 

BNSR t2 

 

BNSC t1 

 

BNSC t2 

 

BNSA t1 

 

BNSA t2 

 

 

Appendix E.3. Syntax test and regression 
*Descriptive statistics 
DATASET ACTIVATE DataSet1. 
DESCRIPTIVES VARIABLES=WE_t1 JC_t1 JCD_t1 JCC_t1 JCS_t1 EX_t1 BNS_t1 BNSR_t1 BNSC_t1 
BNSA_t1 HAP_t1 HASC_t1 HASF_t1 HASFA_t1 HAS_t1 HAM_t1 HAMin_t1 HAHou_t1 WE_t2 JC_t2 
JCD_t2 JCC_t2 JCS_t2 EX_t2 BNS_t2 BNSR_t2 BNSC_t2 BNSA_t2 HAP_t2 HASC_t2 HASF_t2 HASFA_t2 
HAS_t2 HAM_t2 HAMin_t2 HAHou_t2 GBP GBS GBM GB 
 /STATISTICS=MEAN STDDEV MIN MAX. 
 
*Correlation 
NONPAR CORR 
 /VARIABLES=WE_t1 JC_t1 JCD_t1 JCC_t1 JCS_t1 EX_t1 BNS_t1 BNSR_t1 BNSC_t1 BNSA_t1 HAP_t1 
HASC_t1  
 HASF_t1 HASFA_t1 HAS_t1 HAM_t1 HAMin_t1 HAHou_t1 WE_t2 JC_t2 JCD_t2 JCC_t2 JCS_t2 EX_t2 
BNS_t2  
 BNSR_t2 BNSC_t2 BNSA_t2 HAP_t2 HASC_t2 HASF_t2 HASFA_t2 HAS_t2 HAM_t2 HAMin_t2 
HAHou_t2 GB GBP GBM GBS 
 /PRINT=SPEARMAN TWOTAIL NOSIG 

 /MISSING=PAIRWISE. 

Syntax testing hypotheses 

*H1: GB  WBNS 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 

*H6: HA  WE 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
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 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER GB 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSR_t2 
 /METHOD=ENTER GB 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSC_t2 
 /METHOD=ENTER GB 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSA_t2 
 /METHOD=ENTER GB 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER GBP 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  

 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER HAMin_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER HAM_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER HAS_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER HASC_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER HASFA_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER HASF_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
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 /DEPENDENT BNS_t2 
 /METHOD=ENTER GBS 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER GBM 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSA_t2 
 /METHOD=ENTER GBP 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSA_t2 
 /METHOD=ENTER GBS 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSA_t2 
 /METHOD=ENTER GBM 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSC_t2 

 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER HAP_t2. 
*H7 GB  HA 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT HAPIDt2 
 /METHOD=ENTER GB. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT HAMIDt2 
 /METHOD=ENTER GB. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT HASFIDt2 
 /METHOD=ENTER GB. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT HASFAIDt2 
 /METHOD=ENTER GB. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT HASCIDt2 
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 /METHOD=ENTER GBP 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSC_t2 
 /METHOD=ENTER GBS 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSC_t2 
 /METHOD=ENTER GBM 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSR_t2 
 /METHOD=ENTER GBP 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSR_t2 
 /METHOD=ENTER GBS 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSR_t2 
 /METHOD=ENTER GBM 

 /METHOD=ENTER GB. 
*H8: EX  HA 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT HAMin_t2 
 /METHOD=ENTER EX_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT HAM_t2 
 /METHOD=ENTER EX_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT HAS_t2 
 /METHOD=ENTER EX_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT HASC_t2 
 /METHOD=ENTER EX_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT HASFA_t2 
 /METHOD=ENTER EX_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
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 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
*H2.WBNS  WE 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER BNS_t2 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER BNSR_t2 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER BNSC_t2 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER BNSA_t2 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
*H3: WE  GB 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT GB 

CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT HASF_t2 
 /METHOD=ENTER EX_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT HAP_t2 
 /METHOD=ENTER EX_t2. 
*H9: EX  GB 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT GB 
 /METHOD=ENTER EX_t1. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT GBS 
 /METHOD=ENTER EX_t1. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT GBM 
 /METHOD=ENTER EX_t1. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT GBP 
 /METHOD=ENTER EX_t1. 
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 /METHOD=ENTER WE_t1 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN   
 /DEPENDENT GBS 
 /METHOD=ENTER WE_t1 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT GBM 
 /METHOD=ENTER WE_t1 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT GBP 
 /METHOD=ENTER WE_t1 
 /SCATTERPLOT=(*ZRESID ,*ZPRED). 
*H4 Mediator BNS on GB WE 
REGRESSION 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS R ANOVA 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER GB. 
REGRESSION 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS R ANOVA 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER BNS_t2. 
REGRESSION 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS R ANOVA 
 /CRITERIA=PIN(.05) POUT(.10) 

*H10: JC  EX 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT EX_t1 
 /METHOD=ENTER JCD_t1. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT EX_t1 
 /METHOD=ENTER JCC_t1. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT EX_t1 
 /METHOD=ENTER JCS_t1. 
*H11: impact JC on GB WBNS 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER JCD_t1 JCC_t1 JCS_t1. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER JCD_t1 JCC_t1 JCS_t1 GB. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
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 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER GB BNS_t2. 
*H5. HA  BNS 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER HAMin_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSR_t2 
 /METHOD=ENTER HAMin_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSC_t2 
 /METHOD=ENTER HAMin_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSA_t2 
 /METHOD=ENTER HAMin_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER HAP_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 

CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER GB. 
*H12: effect pilot 
DATASET ACTIVATE DataSet1. 
T-TEST PAIRS=WE_t1 JC_t1 JCD_t1 JCC_t1 JCS_t1 
EX_t1 BNS_t1 BNSC_t1 BNSA_t1 HAP_t1 
HASC_t1 HASF_t1  
  HASFA_t1 HAS_t1 HAM_t1 HAMin_t1 BNSR_t1 
WITH WE_t2 JC_t2 JCD_t2 JCC_t2 JCS_t2 EX_t2 
BNS_t2 BNSC_t2  
  BNSA_t2 HAP_t2 HASC_t2 HASF_t2 HASFA_t2 
HAS_t2 HAM_t2 HAMin_t2 BNSR_t2 (PAIRED) 
 /CRITERIA=CI(.9500) 
 /MISSING=ANALYSIS. 
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 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER HAS_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER HASC_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER HASFA_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER HASF_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER HAM_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSA_t2 
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 /METHOD=ENTER HAP_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSA_t2 
 /METHOD=ENTER HAS_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSA_t2 
 /METHOD=ENTER HASC_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSA_t2 
 /METHOD=ENTER HASFA_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSA_t2 
 /METHOD=ENTER HASF_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSA_t2 
 /METHOD=ENTER HAM_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
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 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSC_t2 
 /METHOD=ENTER HAP_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSC_t2 
 /METHOD=ENTER HAS_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSC_t2 
 /METHOD=ENTER HASC_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSC_t2 
 /METHOD=ENTER HASFA_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSC_t2 
 /METHOD=ENTER HASF_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSC_t2 
 /METHOD=ENTER HAM_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
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 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSR_t2 
 /METHOD=ENTER HAP_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSR_t2 
 /METHOD=ENTER HAS_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSR_t2 
 /METHOD=ENTER HASC_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSR_t2 
 /METHOD=ENTER HASFA_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSR_t2 
 /METHOD=ENTER HASF_t2. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSR_t2 
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 /METHOD=ENTER HAM_t2. 
 

 

 

 

Appendix E.4. Testing assumptions 
* Computing differences between pre and post-test for testing normality t-test. 
DATASET ACTIVATE DataSet1. 
COMPUTE DifWE=WE_t1-WE_t2. 
COMPUTE DifJC=JC_t1-JC_t2. 
COMPUTE DifJCD=JCD_t1-JCD_t2. 
COMPUTE DifJCC=JCC_t1-JCC_t2. 
COMPUTE DifJCS=JCS_t1-JCS_t2. 
COMPUTE DifEX=EX_t1-EX_t2. 
COMPUTE DifBNS=BNS_t1-BNS_t2. 
COMPUTE DifBNSC=BNSC_t1-BNSC_t2. 
COMPUTE DifBNSA=BNSA_t1-BNSA_t2. 
COMPUTE DifBNSR=BNSR_t1-BNSR_t2. 
COMPUTE DifHAP=HAP_t1-HAP_t2. 
COMPUTE DifHAM=HAM_t1-HAM_t2. 
COMPUTE DifHAS=HAS_t1-HAS_t2. 
COMPUTE DifHASC=HASC_t1-HASC_t2. 
COMPUTE DifHASFA=HASFA_t1-HASFA_t2. 
COMPUTE DifHASF=HASF_t1-HASF_t2. 
COMPUTE DifHAMin=HAMin_t1-HAM_t2. 
EXECUTE. 
 
* Testing normality between differences pre and post-test for t-test. 
FREQUENCIES VARIABLES=DifWE DifJC DifJCD DifJCC DifJCS DifEX DifBNS DifBNSC DifBNSA DifBNSR 
DifHAP  
 DifHAM DifHAS DifHASC DifHASFA DifHASF DifHAMin 
 /NTILES=4 
 /STATISTICS=STDDEV VARIANCE RANGE MINIMUM MAXIMUM SEMEAN MEAN MEDIAN MODE 
SKEWNESS SESKEW  
 KURTOSIS SEKURT 
 /ORDER=ANALYSIS. 
 
* Testing for Assumption 2,3,5 with scatterplots for the regression analysis. 
GRAPH 
 /SCATTERPLOT(BIVAR)=BNS_t2 WITH WE_t2 
 /MISSING=LISTWISE. 
GRAPH 
 /SCATTERPLOT(BIVAR)=HAMin_t2 WITH BNS_t2 
 /MISSING=LISTWISE. 
GRAPH 
 /SCATTERPLOT(BIVAR)=EX_t1 WITH HAMin_t2 
 /MISSING=LISTWISE. 
GRAPH 
 /SCATTERPLOT(BIVAR)=HAMin_t2 WITH WE_t2 
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 /MISSING=LISTWISE. 
GRAPH 
 /SCATTERPLOT(BIVAR)=JC_t1 WITH BNS_t2 
 /MISSING=LISTWISE. 
GRAPH 
 /SCATTERPLOT(BIVAR)=JC_t1 WITH EX_t1 
 /MISSING=LISTWISE. 
GRAPH 
 /SCATTERPLOT(BIVAR)=GB WITH WE_t1 
 /MISSING=LISTWISE. 
GRAPH 
 /SCATTERPLOT(BIVAR)=GB WITH BNS_t2 
 /MISSING=LISTWISE. 
GRAPH 
 /SCATTERPLOT(BIVAR)=GB WITH EX_t1 
 /MISSING=LISTWISE. 
 
*Testing for Assumption 4 regression, independence of observation. 
REGRESSION 
 /MISSING LISTWISE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER GB 
 /RESIDUALS DURBIN. 
REGRESSION 
 /MISSING LISTWISE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
 /METHOD=ENTER BNS_t2 
 /RESIDUALS DURBIN. 
REGRESSION 
 /MISSING LISTWISE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT GB 
 /METHOD=ENTER WE_t1 
 /RESIDUALS DURBIN. 
REGRESSION 
 /MISSING LISTWISE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER HAMin_t2 
 /RESIDUALS DURBIN. 
REGRESSION 
 /MISSING LISTWISE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT WE_t2 
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 /METHOD=ENTER HAMin_t2 
 /RESIDUALS DURBIN. 
REGRESSION 
 /MISSING LISTWISE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT HAMin_t2 
 /METHOD=ENTER EX_t1 
 /RESIDUALS DURBIN. 
REGRESSION 
 /MISSING LISTWISE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT GB 
 /METHOD=ENTER EX_t1 
 /RESIDUALS DURBIN. 
REGRESSION 
 /MISSING LISTWISE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT EX_t1 
 /METHOD=ENTER JC_t1 
 /RESIDUALS DURBIN. 
REGRESSION 
 /MISSING LISTWISE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNS_t2 
 /METHOD=ENTER JC_t1 
 /RESIDUALS DURBIN. 
 
*Testing for assumption 6 regression, normally distribution of errors, by p-p plot. 
PPLOT 
 /VARIABLES=WE_t2 BNS_t2 HAMin_t2 WE_t1 EX_t1 JC_t1 GB 
 /NOLOG 
 /NOSTANDARDIZE 
 /TYPE=P-P 
 /FRACTION=BLOM 
 /TIES=MEAN 
 /DIST=NORMAL. 
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Appendix E.5. Results testing assumptions 

Test for normality, t-test 

Statistics 

 DifWE DifJC DifJCD DifJCC DifJCS DifEX DifBNS DifBNSC DifBNSA DifBNSR DifHAP DifHAM DifHAS DifHASC DifHASFA DifHASF DifHAMin 

N Valid 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 

Missing 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 

Mean -,3509 ,0813 ,2421 -,1228 ,0175 ,0075 ,0146 ,0526 -,0088 ,0000 -238,9474 841,5789 89,4737 265,7895 -140,2632 -36,0526 2321,5789 

Std. Error of Mean ,15697 ,11143 ,17743 ,12281 ,13361 ,04434 ,04651 ,10040 ,05328 ,06623 90,20329 475,62149 276,89773 125,96195 126,37748 116,69773 584,70729 

Median -,4444 ,0909 ,2000 ,0000 ,0000 ,0000 ,0000 ,0000 ,0000 ,0000 -135,0000 330,0000 ,0000 180,0000 -90,0000 -30,0000 1730,0000 

Mode -,67 ,09 -,40 -,33
a
 ,00 ,00 -,06 ,00 ,00 ,00 -420,00

a
 -360,00 180,00 180,00

a
 -600,00

a
 -120,00

a
 -1680,00

a
 

Std. Deviation ,68420 ,48570 ,77339 ,53530 ,58239 ,19328 ,20273 ,43763 ,23223 ,28868 393,18705 2073,18599 1206,96922 549,05541 550,86667 508,67360 2548,67997 

Variance ,468 ,236 ,598 ,287 ,339 ,037 ,041 ,192 ,054 ,083 154596,053 4298100,146 1456774,708 301461,842 303454,094 258748,830 6495769,591 

Skewness -,400 ,187 1,349 -,041 ,190 -,105 ,493 2,928 ,104 -,215 -1,292 ,725 2,658 3,102 ,879 -,002 ,920 

Std. Error of Skewness ,524 ,524 ,524 ,524 ,524 ,524 ,524 ,524 ,524 ,524 ,524 ,524 ,524 ,524 ,524 ,524 ,524 

Kurtosis ,177 -,558 1,914 ,707 -,753 1,091 ,602 11,070 ,614 -,728 1,276 ,058 9,442 11,506 3,979 2,975 1,523 

Std. Error of Kurtosis 1,014 1,014 1,014 1,014 1,014 1,014 1,014 1,014 1,014 1,014 1,014 1,014 1,014 1,014 1,014 1,014 1,014 

Range 2,67 1,73 3,00 2,33 2,00 ,86 ,83 2,17 1,00 1,00 1380,00 7380,00 5640,00 2520,00 2800,00 2535,00 10710,00 

Minimum -1,78 -,64 -,60 -1,33 -1,00 -,43 -,33 -,50 -,50 -,50 -1200,00 -2400,00 -1230,00 -210,00 -1330,00 -1305,00 -1680,00 

Maximum ,89 1,09 2,40 1,00 1,00 ,43 ,50 1,67 ,50 ,50 180,00 4980,00 4410,00 2310,00 1470,00 1230,00 9030,00 

Percentiles 25 -,6667 -,3636 -,4000 -,3333 -,3333 -,1429 -,0556 -,1667 -,1667 -,1667 -420,0000 -360,0000 -660,0000 -60,0000 -495,0000 -180,0000 1110,0000 

50 -,4444 ,0909 ,2000 ,0000 ,0000 ,0000 ,0000 ,0000 ,0000 ,0000 -135,0000 330,0000 ,0000 180,0000 -90,0000 -30,0000 1730,0000 

75 ,1111 ,4545 ,6000 ,3333 ,6667 ,1429 ,1667 ,1667 ,1667 ,1667 60,0000 1220,0000 410,0000 360,0000 120,0000 120,0000 3600,0000 

a. Multiple modes exist. The smallest value is shown 
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Scatterplots, Assumption 2,3,5 Regression, linear relationship 

BNS t2 and WE t2 

 

HAMin t2 and BNS t2 

 

EX t1 and HAMin t2 

 

HAMin t2 and WE t2 

 

JC t1 and BNS t2 

 

JC t1 and EX t1 

 

GB and BNS t2 WE t1 and GB 
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EX t1 and GB 

 

 

 

Durbin-Watson test, Assumption 4 Regression, independence of observations 

Hypothesis Variables Durbin-Watson 
Value 

Hypothesis 1 GB  BNS (t2) 2,320 

Hypothesis 2 BNS (t2)  WE (t2) 2,116 

Hypothesis 3 WE (t1)  GB 1,392 

Hypothesis 4 HAMin (t2)  BNS (t2) 2,997 

Hypothesis 5 HAMin (t2)  WE (t2) 1,897 

Hypothesis 6 EX (t1)  HAMin (t2) 1,845 

Hypothesis 7 EX (t1)  GB 2,019 

Hypothesis 8 JC (t1)  EX (t1) 2,103 

Hypothesis 9 JC (t1)  BNS (t2) 3,020 
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P-P plots, assumption 6 normality of the errors 

GB 

 

BNS (t2) 

 

WE (t2) 

 

WE (t1) 

 

HAMin (t2) EX (t1) 
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JC (t1) 
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Appendix F.1. Correlations 
 
 
 

 

 

  
WE 
t1 

JC 
t1 

JCD 
t1 

JCC 
t1 

JCS 
t1 

EX 
t1 

BNS 
t1 

BNSR 
t1 

BNSC 
t1 

BNSA 
t1 

HAP 
t1 

HASC 
t1 

HASF 
t1 

HASFA 
t1 

HAS 
t1 

HAM 
t1 

HAMin 
t1 

HAHou 
t1 

WE_t1                                     

JC_t1 ,151                                   

JCD_t1 -,164 ,787
**
                                 

JCC_t1 ,407
*
 ,800

**
 ,435

*
                               

JCS_t1 ,364 ,352 -,250 ,441
*
                             

EX_t1 -,372 ,102 ,422
*
 -,029 -,473

*
                           

BNS_t1 ,221 ,225 ,289 ,048 -,036 ,246                         

BNSR_t1 -,093 ,231 ,290 ,158 -,024 ,373 ,568
**
                       

BNSC_t1 ,276 ,352 ,317 ,136 ,096 ,126 ,737
**
 ,167                     

BNSA_t1 ,278 -,232 -,159 -,255 -,112 ,009 ,582
**
 -,043 ,312                   

HAP_t1 -,014 -,194 -,194 -,092 -,029 -,151 -,102 -,040 -,165 -,154                 

HASC_t1 ,157 -,097 -,312 ,077 ,337 -,128 -,310 -,156 -,051 -,312 -,017               

HASF_t1 ,490
**
 -,045 -,267 ,045 ,383

*
 -,283 ,039 -,184 ,078 ,271 -,170 ,469

*
             

HASFA_t1 ,365 -,133 -,254 ,081 ,214 ,077 ,395
*
 ,308 ,225 ,231 ,068 ,301 ,479

*
           

HAS_t1 ,494
**
 -,082 -,353 ,107 ,421

*
 -,215 ,055 -,051 ,156 ,060 -,044 ,734

**
 ,865

**
 ,662

**
         

HAM_t1 ,289 ,630
**
 ,420

*
 ,527

**
 ,304 ,035 ,297 ,240 ,398

*
 -,118 -,082 -,045 ,191 ,194 ,170       

HAMin_t1 ,430
*
 ,521

**
 ,266 ,496

**
 ,370 -,077 ,246 ,194 ,368 -,140 ,006 ,200 ,429

*
 ,376 ,467

*
 ,921

**
     

HAHou_t1 ,289 ,630
**
 ,420

*
 ,527

**
 ,304 ,035 ,297 ,240 ,398

*
 -,118 -,082 -,045 ,191 ,194 ,170 1,000

**
 ,921

**
   

WE_t2 ,733
**
 ,281 ,070 ,309 ,367 -,217 ,198 -,448 ,278 ,408 -,124 -,002 ,341 -,099 ,193 ,361 ,326 ,361 
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WE 
t1 

JC 
t1 

JCD 
t1 

JCC 
t1 

JCS 
t1 

EX 
t1 

BNS 
t1 

BNSR 
t1 

BNSC 
t1 

BNSA 
t1 

HAP 
t1 

HASC 
t1 

HASF 
t1 

HASFA 
t1 

HAS 
t1 

HAM 
t1 

HAMin 
t1 

HAHou 
t1 

JC_t2 ,271 ,582
**
 ,592

**
 ,493

*
 -,107 ,201 ,196 -,163 ,586

**
 ,037 ,002 -,265 -,108 -,290 -,182 ,313 ,200 ,313 

JCD_t2 ,069 ,391 ,698
**
 ,175 -,492

*
 ,382 ,336 ,003 ,631

**
 ,238 -,093 -,365 -,160 -,271 -,287 ,101 ,002 ,101 

JCC_t2 ,267 ,584
**
 ,251 ,636

**
 ,368 -,131 -,166 -,273 ,086 -,325 ,055 -,329 ,023 -,273 -,109 ,568

*
 ,387 ,568

*
 

JCS_t2 ,420 ,301 -,276 ,556
*
 ,751

**
 -,309 -,154 -,216 -,023 -,207 ,096 ,410 ,308 ,237 ,450 ,348 ,401 ,348 

EX_t2 ,037 ,274 ,269 ,159 -,052 ,575
**
 ,354 ,193 ,346 ,159 -,259 -,003 ,051 ,373 ,142 ,110 ,049 ,110 

BNS_t2 ,087 ,240 ,146 ,101 -,035 ,523
*
 ,668

**
 ,304 ,542

*
 ,404 -,179 -,271 -,169 ,233 -,053 ,258 ,041 ,258 

BNSR_t2 -,066 ,255 ,218 ,106 -,058 ,540
*
 ,377 ,542

*
 ,321 -,001 -,237 ,177 -,084 ,364 ,132 ,100 ,085 ,100 

BNSC_t2 ,323 ,336 ,247 ,231 -,022 ,356 ,629
**
 ,045 ,652

**
 ,452 -,189 -,296 -,141 ,047 -,078 ,357 ,147 ,357 

BNSA_t2 -,044 -,283 -,281 -,375 -,087 -,091 ,460
*
 -,094 ,265 ,645

**
 ,260 -,274 ,092 ,168 ,009 ,024 -,028 ,024 

HAP_t2 ,210 -,219 -,311 ,040 ,148 ,002 -,356 -,393 -,166 -,291 ,364 ,451 ,041 ,050 ,234 -,108 ,060 -,108 

HASC_t2 -,289 -,432 -,449 -,263 -,051 -,128 -,354 -,171 -,288 -,104 ,564
*
 ,298 ,083 ,103 ,195 -,445 -,232 -,445 

HASF_t2 ,036 -,343 -,440 -,180 ,229 -,050 -,389 -,251 -,357 -,189 ,394 ,666
**
 ,260 ,193 ,420 -,351 -,068 -,351 

HASFA_t2 ,180 -,223 -,121 -,152 -,145 -,178 -,221 -,341 -,133 ,229 ,171 ,115 ,376 -,098 ,192 -,252 -,127 -,252 

HAS_t2 ,164 -,268 -,284 -,169 ,053 -,091 -,368 -,441 -,159 ,051 ,330 ,477
*
 ,360 ,065 ,361 -,312 -,097 -,312 

HAM_t2 ,244 ,041 -,198 ,229 ,347 -,253 -,094 -,022 -,017 ,004 ,130 ,056 ,143 -,087 ,127 ,003 ,036 ,003 

HAMin_t2 ,388 -,004 -,230 ,186 ,323 -,226 -,070 -,183 ,087 ,079 ,265 ,276 ,279 ,037 ,307 -,011 ,124 -,011 

HAHou_t2 ,244 ,041 -,198 ,229 ,347 -,253 -,094 -,022 -,017 ,004 ,130 ,056 ,143 -,087 ,127 ,003 ,036 ,003 

GB ,734
**
 -,039 -,108 ,020 ,096 -,276 ,445 ,122 ,150 ,519 ,239 -,232 ,354 ,344 ,135 ,397 ,459 ,397 

GBP ,724
**
 ,154 ,141 ,132 -,078 -,116 ,358 ,131 ,031 ,412 ,171 -,275 ,194 ,397 -,011 ,413 ,426 ,413 

GBM ,084 -,468 -,283 -,260 -,097 -,113 ,371 ,039 ,331 ,415 ,377 -,048 ,057 ,183 ,131 -,033 ,072 -,033 

GBS ,278 -,179 -,310 -,228 ,378 -,161 ,215 ,131 ,087 ,198 ,377 -,311 ,124 ,135 -,111 ,428 ,490 ,428 
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Appendix F.2. Model summary hypothesis 1 
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Appendix F.3. Model summary hypothesis 2 
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Appendix F.4. Model summary hypothesis 3 
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Appendix F.5. Model summary hypothesis 4 
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Appendix F.6. Model summary hypothesis 5 
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Appendix F.7. Model summary hypothesis 6 
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Appendix F.8. Model summary hypothesis 7 
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Appendix F.9. Model summary hypothesis 8 
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Appendix F.10. Model summary hypothesis 9 

 

 

 



  

181 

 

 

 

 



  

182 

 

Appendix F.11. Model summary hypothesis 10 
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Appendix F.12. Model summary hypothesis 11 

 

Appendix F.13. Model summary hypothesis 12 
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H11: The pilot has a positive effect on the variables from the research model. 
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Appendix G.1. Discussion relation HASC  JCC 
 
*Capgroepen. 
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /SELECT=FUNCTION LE 6 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSC_t2 
 /METHOD=ENTER HASC_t2. 
*Diensten.  
REGRESSION 
 /DESCRIPTIVES MEAN STDDEV CORR SIG N 
 /SELECT=FUNCTION EQ 7 
 /MISSING LISTWISE 
 /STATISTICS COEFF OUTS CI(95) R ANOVA CHANGE 
 /CRITERIA=PIN(.05) POUT(.10) 
 /NOORIGIN  
 /DEPENDENT BNSC_t2 
 /METHOD=ENTER HASC_t2. 
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Appendix H.1. Use of GameBus per day per participant 

Each graph shows the data of four participants. 
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