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This document reports the process and results of project “Walks 4 Life“ , done at Eindhoven University of 
Technology, department of Industrial Design. This project is a version of the project called: DPJ31 - De-
signing M-health applications for Chinese seniors, for the Playful Interactions theme. 

This project is part of a larger PHD study, done by PHD candidate Xipei Ren at the Eindhoven University 
of Technology. The overall project is a collaboration between the Eindhoven University of Technology and 
Zhejiang University in China.

This collaboration aims to do research and design for mobile health applications for Chinese seniors.  
The goal of these mobile health applications or “persuasive technology“ (PT) is to motivate Chinese (pre-
) seniors to exercise more. Few persuasive technology to promote physical activity efforts  to date have 
been aimed at Chinese seniors, while it’s the fastest ageing society wordlwide (China Publishing Group 
Co., 2013).

The main focus of Walks 4 life, was to assess the effect of culture on the frequency, duration and experi-
ence of exercising together vs. exercising alone. Do people that exercise together exercise more frequent-
ly and longer than those that exercise alone? Is there a difference between those that walk together in 
Dutch and Chinese culture ? And those that walk alone? Is there a difference in experience between the 
groups that walked alone and those that walked together and is that a cultural difference? The Perceived 
Benefit Questionnaire was used as a tool to measure the participants perceived benefit on categories like 
Physical & psychologial benefits and benefits on social relations.

It was proven that those wo exercised together in Dutch culture, exercised longer than those that exer-
cised alone in Dutch culture. No such proof was found for the frequency and duration in Chinese culture.
There was no proof found for differences in perceived benefits between those that walked alone and 
those that walked together. Also there was no proof found for differences in perceived benefits between 
Dutch and Chinese culture.

It was proven that there is an association between nationality and group compliance rates in solo and 
duo groups. Chinese paricipants show less compliance to walk when assigned to walk alone compared to 
walking together. This is a cultural trait, since this effect is not found amongst Dutch Participants.

Interviews and subsequent directed qualitative content analysis showed an overall preference in both 
culture to walk with a partner, most notably because people like to have a chat when walking.

These findings give an indication of which functions persuasive technology should perform, namely to 
enhance social interactions and help people connect and exercise together. future research could include 
using Persuasive Technology to explore ways to help people connect and exercise together. 

Synopsis
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Introduction 
Dear reader,

Over the past few months a project called “Designing M-health applications for Chinese seniors”, was 
done in the Playful Interactions theme at Eindhoven University of Technology, department of Industrial 
Design. This project aims at designing and developing persuasive technology, which combines persuasive 
principles with a sociocultural filter, specifically aimed at Chinese elderly to motivate them to perform 
physical actvities.

For me personally, this semester was a so called “research semester“, which means that I conducted re-
search as opposed to a design project. The goal of this project is to investigate the potential role of per-
suasive technology in motivating Chinese (Pre-) seniors to perform physical  activities regularly, which will 
aid in the prevention of developing cardiovascular diseases in an increasingly ageing society.

This document reports on the process, as well as looking at the final results.

If any questions occur, please feel free to contact me.

Enjoy!

Lester Moorman
L.f.moorman@student.tue.nl 
+31616201907

S146949 - M1.1
Faculty of Industrial Design
Eindhoven University of Technology
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Backgrounds
China is the second fastest ageing society worldwide (China Publishing Group Co., 2013), prognosis are 
that the number of ageing people will peak around 2050 at about 480 million, about one in three people 
(China News, 2011).  This puts enormous burdens on China’s healthcare system as it is, added to that 
there is increasing obesity and inactivity in China (Mary Schooling et al, 2006).

Persuasive Technology
A way to reduce the burden on the healthcare sector is to use persuasive technology to motivate Chinese 
pre-seniors to become more active. It has been demonstrated that exercise and activity significantly re-
duce the risk of cardiovascular disease, stroke, hip fracture, osteoporosis and falls (E.Hui et al, 2008)

Persuasive technology is described as “any interactive computing system designed to change people’s 
attitudes or behaviors“.  Attitudes and behaviors are often heavily influenced by culture, which we view as 
shared learned patterns of beliefs and behaviors that govern how an individual interacts with others and 
the environment. Very little research, however, focuses on the important role that culture plays in persua-
sion. (Khaled et al, 2009) 

Additionally, this research has tended  to originate from Western cultures and provides little direction for 
how to design for non-Western culture. Almost all of the explicit PT research originates from countries 
classified as individualist, and focuses on tools destined for individualist audiences. 

Hofstede’s Dimensions of National Culture
According to Geert Hofstede, China is a highly collectivist culture where people act in the interests of the 
group and not necessarily of themselves. Individuals strive to maintain social harmony, adapt skills and 
virtues necessary for being a good group member and maintaining tradition.  (Itim International, 2010)

In contrast to that: most Western cultures, like the Netherlands, Germany, France, the United Kingdom 
and the United States of America are know to be highly individualistic cultures. People are expected to 
look after themselves and their immediate family only. Individual interests outwheigh group interests, 
and individualsists tend to be self-motivated and goal-oriented. 

Results from Geert Hofstede Centre’s Country Comparission Tool
http://geert-hofstede.com/china.html
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Fogg’s Functional Triad of Computer Persuasion
B.J. Fogg describes persuasive computing technology as a computing system, device or application in-
tentionally designed to change a person’s attitudes or behavior in a predetermined way. (B.J. Fogg, 1999) 
A notable distinction has been made between three basic ways that persuasive computers function: as 
tools, as media, or as social actors, as can be seen in the Functional Triad of Computer Persuasion.

As a tool, a computer application or system can 
provide humans with new abilities allowing peo-
ple to do things more easily. 

As a medium, a computer will provide simula-
tions and virtual environments as well as sensor 
input to prompt insights into cause-effect rela-
tionships.

Finally, as a social actor the persuasive technol-
ogy aims to change attitudes and behaviors by 
providing social support  or leveraging other 
social rules and dynamics.

So interactive technlogy can persuade by increas-
ing a person’s abilities, providing the user with an 
experience, or by leveraging the power of social 
relationships.

Fogg’s Functional Triad of Computer Persuasion
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So, what functions should persuasive technology for a Chinese, collectivist, culture perform? Some re-
search on health behavior change and collectivist persuasion, on New Zealand natives, has already been 
done by Rilla Khaled. This research however was focussed on persuasive games that targeted attitude 
change towards smoking. 

The cultural traits as described in Geert Hofstede’s model in relation to Fogg’s Functional Triad of Com-
puter Persuasion suggest that persuasive technology  that functions as a tool and medium, to enhance 
self-eficacy and track and visualize own results, will work better in individualistic cultures. Persuasive 
technology that functions as a social actor on the other hand, which leverages the power of social interac-
tions, might work better in collectivist cultures. But also PT as a tool to bring people together, allowing the 
social interactions to take place in real life. Think about being able to see each other’s training schedules, 
goals, results and being able to send a request to exercise together more easily.

To identify wether PT for a collectivist culture should indeed be designed that way, the decision was made 
to take a step back and focus on the exercise itself. Before thinking about how to get people to exercise 
together, the functions and it’s forms inside the PT,  it is good to know if exercising together has any add-
ed benefits compared to exercising alone in a collectivist culture and to see, if any added benefit is found, 
if it’s a cultural trait or the same for both individualist and collectivist cultures.

Added benefits of exercising together vs. exercising alone could range from exercising more frequently, 
exercising longer, but could also be a more positive experience, like improved social relaionships, e.g.

This approach is closer to social sciences, like psychology, then a design oriented approach, which mostly 
utilizes research through design. Psychology is also refered to sometimes as a behavioral science, since 
people’s behavior is being investigated. This is also true for research for design, but research through 
design (RtD) starts with an artefact, or prototype. RtD favours a constant realignment of the construction 
of artefacts, based on trial and error, to better tackle complex design problems (Danny Godin & Mithra 
Zahedi, 2014 ) it’s learning through construction, it’s a dialog with its environment and with the construc-
tion, it’s learning through design.

The reasons for chosing a “social science approach“ were twofold :

1. Since this project is part of a larger PhD context, estimation was that it would benefit more from 
insights that can be used in a broad sense. There is more time branch out so to say and decide 
what aspect to focus on as the PhD researcher moves forward. This approach gives more free-
dom for follow-up research in a sense that the results are more broadly applicable than research 
through design, which is limited to insights related to interaction with a specific artefact or pro-
totype. In social science a phenomenon is described that is widely applicable (The Netherlands 
being and individualistic and China a collectivist culture, e.g.)

2. a personal goal, related to personal design vision and identity being closely related to the 
healthcare sector, was to be able to understand and interpret both the process and results of a 
social science study.

Positioning
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Research Questions
As mentioned in the previous chapter, the decision was made to focus on the exercise itself and investi-
gate if exercising together has any added benefits compared to exercising alone in a collectivist culture 
and to see, if any added benefit is found, if it’s a cultural trait or the same for both individualist and collec-
tivist cultures. From there, the following two research questions were formulated:

1. “To what extent does walking together influence the frequency and duration of walking in Chinese 
culture, compared to Dutch culture?“

2. “To what extent does walking together affect the perceived benefits of walking in Chinese culture, 
compared to Dutch culture?

Note that the research questions says walking, which was chosen as the form of exercise to be investi-
gated. It was chosen since it’s a form of exercise that is common in both Chinese and Dutch culture. This 
is important to limit result-bias coming from a form of exercise simply being more popular in any of the 
countries.

The hypothesis  for the first research questions is that in Chinese culture the frequency and duration of 
walks when walking together will be significantly higher than compared to walking alone and higher com-
pared to Dutch culture walking together as well, which would mean that the difference is culture-related.

The hypothesis for the second research question is that the perceived benefits of walking together will be 
higher in Chinese culture, compared to Dutch culture and also be higher than walking alone in Chinese 
culture.
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Experiment setup
Experiment Design
setup of this experiment is a between-subject or independent measures design, every participant is only 
subjected to a single treatment (Agresti A, Franklin C, 2007). The experiment consisted of 4 groups all as-
signed to make walks, as a form of exercise. There are two groups in China and two groups in the Nether-
lands, of which one group has been assigned to walk alone and one group to walk together with another 
person, this could be anyone and they have to find their partners themselves. 

This approach was chosen to limit fatigue and loss of interest in the experiment. For example: if a group 
would enter a 7-day walking alone and then a 7-day walking together experiment (within-subject design), 
they might comply less in the second week because of the duration of the experiment. Assignment bias, 
where groups have different characteristics but are compared as if similar, was limited by sampling from 
a homogenuous group.
  
The groups entered a 7-day experiment with an assignment to try and make a walk each day. No goal was 
set for the duration of the walks. All the groups received e-mails at the start, midway through and end 
of the experiment with reminders to make walks. At the end of the experiment participants filled out a 
questionnaire to submit their results in frequency and duration of the walks as well as their experience. 
Additional interviews were held  with 10 participants. The experiment & interviews were first performed in 
a pilot test and adjusted prior to the actual experiment. Listing the “ingredients“ according to the model of 
the design brief (see page 3), the experiment can be summarized as follows: 

Persuasive principle
The research doesn’t focus on the interventions used, therefore the persuasive principle 
can be anything as long as it’s the same for every group to eliminate any noise from this 
factor on the results. To stimulate compliance rate however, Reminders to make a walk 
were send at the start and midway through the experiment. This is called “repetition“ 
(Latane et al, 1995) Research shows that even though each additional request is less 
effective, there is still added chance of compliance for every extra request.

Sociocultural filter
The targeted sociocultural aspect is the individualism aspect, as described in Geert Hof-
stede’s model and country comparisson tool by Itim international. The results shows a 
strong difference in individualism, thus the research focus will be to investigate if there 
is a significant difference in frequency and duration of the walks when the target is per-
forming physical activities individually vs. collectively. Participants experience will also 
be evaluated.

Persuasive technology
An option could be to not use any interventions at all, instead I plan to send e-mails 
every other day to the participants in the hopes of stimulating compliance rate.

Health behavior change
The targeted health behavior change is walking. I want to make sure that the activity 
is equally common in both cultures to minimize noise in the results. 
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Interviews & Directed Qualitative Content Analysis
As mentioned, additional interviews were conducted with 10 paticipants. These interviews are not in-
tended to answer the research questions allready defined or answer any new research questions, but are 
intended to serve as inspiration and to be able to give some additional insight into participants behavior, 
which could lead to design or research advice going forward. 

For example: If the main research experiment shows that PT should mainly be used in a collectivist cul-
ture to leverage and enhance real-life social interactions, which dynamics apply in social interactions for a 
collectivist culture?

Rilla Khaled’s paper, Game Design Strategies for a Collectivist Culture, identified some strategies when 
designing PT for a collectivist culture and the decision was made to conduct interviews, combined with 
a (Directed) Qualitative Content Analysis to validate the theories in the context of exercising in Chinese 
culture, instead of smoking  cessation in New-Zealand. 

So what is Qualitative content analysis? Qualitative content analysis has been defined as: “a research 
method for the subjective interpretation of the content of text data through the systematic classification 
process of coding and identifying themes or patterns“ (Hsieh & Shannon, 2005, p.1278) it allows research-
ers to understand social reality in a subjective, but scientific manner (Zhang Y & Wildemuth B M, 2009) 

So it’s basically conducting interviews, transcribing the interviews, create a coding scheme with codes that 
classify specific themes (which can be done both inductive and deductive), coding pieces of text that rep-
resent that specific theme and finally uncover patterns and relationships between categories.

The difference between a “normal“ or conventional content analysis and a directed approach are the cod-
ing schemes. In a conventional approach coding categories are derived directly from the text data, in a di-
rected approach, analysis starts with a theory or relevant research findings as a guidance for inital codes. 

The goal of a directed approach to content analysis is to validate or extend conceptually a theoretical 
framework or theory. In this case Rilla Khaled’s design strategies for a collectivist culture in the context of 
exercising in Chinese culture instead of smoking cessation in New-Zealand.

Since data was collected through interviews (see appendix A), an open-ended question was used, followed 
by targeted questions about the predetermind categories. also some additional questions that followed 
from the quantitative research part were added, codes for categories in these answers were derived from 
the data afterwards. 

See appendix B for a more elaborate description of Rilla’s design Strategies for a collectivist culture, how 
they might apply in PT for motivating Chinese pre-seniors to exercise and how they might be implement-
ed within the interview.
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Participants
To ensure a homegenuous group and limit assignment bias, a list of relevant criteria was made that each 
participant should match:

1. The participants should be ranging from 20 to 30 years old
2. The participants shouldn’t excercise more than once a week on a regular basis, so they are used 
to roughly the same amount of physical activity. 
3.The participants shouln’t have any injuries or disabilities that prevent or limit them in walking. 

Note that young people were recruited instead of (pre-) seniors. The preference was to recruit pre-seniors 
or seniors for the experiment, but since it was deemed impossible to recruit enough seniors in both the 
Netherlands and in China, the decision was made to recruit young people. Since a cultural trait is the sub-
ject of investigation, the estimation is that the age difference won’t affect the research significantly.

At first educational level was listed as a criteria, but research shows that although education is strongly 
related to people’s health behaviors : high school dropouts have odds of smoking and not exercising that 
are, respectively, 3.7 and 4.9 times larger than for college graduates (F.C. Pampel et al, 2010), the influ-
ence of educational level on non-compliance is equivocal. It seems that educational level may not be a 
good predictor of therapeutic compliance (Jing et al. , 2008)

In the Netherlands participants were recruited through personal contactsa and on the campus. People 
were asked about their age, frequency of exercise and injuries before explaining the experiment. When 
people met the criteria and agreed to participate, they sigend a consent form and received a booklet with 
the information about the experiment as well as a table to fill in results during the experiment. They also 
received this information per e-mail.

In China, two peers from Zhei-
jang university, helped out with 
the research experiment and 
recruited participants on the 
campus and own friends as well. 
Initially, 51 participants were 
recruited in the Netherlands and 
30 participants were recruited 
in China. The Dutch participants 
were randomly assigned to a 
“Solo“ group that was tasked 
to make walks alone (25 par-
ticipants) and a “Duo“ group 
that was tasked to make walks 
with at least 1 other person (26 
participants). The same groups 
were made in China, participants 
were assigned randomly to both 
groups, which group sizes were equal (15 each).

Skype meeting with Chinese peers from Zheijang University
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Measures & Instruments
The questionnaire used to measure the participant’s experience after the experiment is the Perceived 
Benefit Questionnaire(Hector W H Tstang, 2003). The Perceived Benefit Questionnaire consists of  a 
21-item questionnaire (five-point scale with 1 indicating very negative feedback, 3 indicating neutral 
feedback, and 5 indicating very positive feedback) assessing peoples perceived improvement in physical 
health, activities of daily living, psychological health, social relationship, and health in general after pro-
longed physical activity. The original version was used for Qigong, which is a form of Chinese therapeutics 
(movements, posture and breathing).

Items of the perceived benefit questionnaire were generated based on literature and clinical experience 
of researchers. This was to evaluate the perceived benefits of the completed intervention program. The 
items were finally included based on the feedback of the clients of a pilot study of similar kind. 

The coefficient alpha of the questionnaire is 0.88 (which measures the reliability or internal consistency 
of the scale). Test–retest reliability as reflected by ICC is 0.91 with subscales ranging from 0.60 to 0.87 
(this measures the reliability of the test by administering it twice over time to the same group of people to 
check if roughly the same results occur). In both cases high scores are positive for consistency and relia-
bility. 

The questionnaire was extended with questions about the frequency and duration of the walks as well as 
the number of people the person walked with each day. Also questions were added to ask if participants 
would like to participate in additional interviews (see appendix C).
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Quantitative Data Analysis
Approach Quantitative data Analysis
The quantitative data from te main experiment was analysed using SPSS Statistics, following instructions 
from the SPSS Survival Guide by Julie Pallant. These are the global steps that were followed:

a) Write codebook for analysis in SPSS
Quantitative analysis was done in the program SPSS Statistics. Before the information from the 
questionnaires can be entered, it is neccessary to prepare a codebook. This is a summary of the 
instructions used to convert the information obtained from each subject or case into a format that 
SPSS can understand (Jullie Pallant, 2007) In a codebook the full variable name is listed, as well as 
the SPSS variable abreviation and the coding instructions. Which informs the reader which number 
has been assigned to what answer. The codebook for this data analysis can be found in appendix D.

b) Set up Data file, screen and clean the data
After the codebook had been completed,  the data file was set up in SPSS. The SPSS variable names, 
as defined in the codebook, are entered into SPSS and the variable types are defined (categorical, 
continuous, e.g.) after that the data is screened for so called “outliers“, or extreme scores as well as 
impossible score (score of 6 on a 5-point Likert scale e.g.). One case was removed because the par-
ticipant walked for 10 and 6 hours on two occassions. Since this was work related it didn’t count for 
the experiment. Because of the effect of the following fatigue on the other days of the experiment, 
the decision was made to remove that case.

c) Assess the normality of the variables & choose suitable statistical analysis
Many of the statistical techniques, so called parametric tests, assume that the distribution of scores 
on the dependent variable is “normal“. Normal is used to describe a symmetric, bell-shaped curve, 
which has the greatest frequency of scores in the middle, with smaler frequencies towards the 
extremes. Before being able to make a decision on which statistical analysis to perform, the normal-
ity of the variables has to be assessed. A Shapiro-Wilk test was used to assess the normality of the 
variables, since empirical testing has found that Shapiro–Wilk has the best power for a given signif-
icance (Razali N & Wah Y B, 2011). After assessing the normality of the variables, an informed deci-
sion can be made on which statistical analysis to use to answer the research questions. 

d) Run tests, interpret results & draw conclusions
After running the tests, the outcomes are interpreted and reinforced with graphs, histograms, box-
plots, etc. to visualize the outcomes. As a last step, conclusions are drawn from the results, research 
hypothesis retained or rejected and research questions answered.
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Overall data observations
To give some insight into the data collected, some overall data observations are listed here. The observa-
tions make distinctions between groups and nationalities. 

Experiment completion rate - Dutch vs. Chinese & Duo vs. Solo

Dutch participants
From the 51 people that agreed to take part in the study, 30 also returned the Perceived Benefit Question-
naire (58,8%). Out of the 30 people that filled out the Perceived Benefit Questionnaire, 25 of them actually 
made walks (83,3%). One outlier was removed (3.3%) for extreme scores, which were work related walks.

So, out of the 51 people that agreed to participate in the study, also including the people that didn’t make 
walks, 29 people returned useful results (56,9%)  

Of the 29 people that returned useful results, 13 were assigned to the solo-group (52% of original group 
size) and 16 to the duo-group (61,5% of the original group size). Out of the 4 people that didn’t make any 
walks, 3 where assigned to the Duo-group and 1 to the Solo-group.

Chinese participants
From the 30 people that agreed to take part in the study, 18 also returned the Perceived Benefit Question-
naire (60%). Out of the 18 people that filled out the Perceived Benefit Questionnaire, 18 of them actually 
made walks (100%). So, out of the 30 people that agreed to participate in the study, 18 people returned 
useful results (60%)  

Of the 18 people that returned useful results, 5 were assigned to the solo-group (33,3% of original group 
size) and 13 to the duo-group (86,67% of the original group size) 

Completion & compliance rate
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Means of test results - Dutch vs. Chinese & Duo vs. Solo

In the two following tables the key points of the research questions are summarized by providing the 
means of the test scores for all of the groups.

Mean Test Scores Dutch Participants

Solo Duo
Mean amount of walks 2.08 3.19

Mean time walked 60 198.75
Mean perceived physical benefit 15.08 15.69

Mean perceived psychological benefit 24.33 21.75
Mean perceived benefit on social activities 8.83 9.19

Mean perceived benefit on activities of daily living 7.33 6.75
Mean perceived other benefits 7 7.56

On first glimpse, most of the results of the Dutch solo and duo group seem rather similar for the most 
part. The exception seems to be the difference in favor of the duo group in the total amount of time 
walked vs. the solo group. 

Mean Test Scores Chinese Participants

Solo Duo
Mean amount of walks 5.40 4.31

Mean time walked 144.6 122.3
Mean perceived physical benefit 13.6 12.15

Mean perceived psychological benefit 18.4 23.92
Mean perceived benefit on social activities 7 8

Mean perceived benefit on activities of daily living 5.2 6
Mean perceived other benefits 6 7.15

For Chinese solo and duo groups the results also seem quite similar. With the lone exception of the Per-
ceived Psychological Benefit and maybe the mean time walked.
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Choosing a suitable statistical Anaysis
To recollect, a list of the steps taken to answer the research questions:

a) Write codebook for analysis in SPSS
b) Set up Data file, screen and clean the data
c) Assess the normality of the variables & choose suitable statistical analysis

 d) Run analysis, interpret results & draw conclusions

In the process of choosing the right statistic (step c), a number of differenct factors need to be considered. 
These include consideration of the tye of question to adress, the type of items and scales that were includ-
ed in the questionnaire, the nature of the data available for each of the variables and the assumptions 
that must be met for each of the different statistical techniques, of which the normality of each variable is 
an important one. The most important decisions will be highlighted below, an elaborate description of the 
decision-making process can be found in Appendix G.

Assessing normality
An important factor in being able to choose the right statistic is the normality of the variables. the normal-
ity of the variables was assessed through Shapiro-Wilk tests. A non-significant value on the Shapiro-Wilk 
test (value of more than 0.05) indicates normality. In this case the normality has been assessed of both 
the solo and the duo group for both cultures, because they will be compared in the statistical analysis as 
well. 

The outcome of the Shapiro-
Wilk tests indicated 9 normally 
distributed and 5 not normally 
distributed variables for the 
Dutch participants. For the 
Chinese participants, there are 
12 normally distributed variables 
and 2 variables that are not 
normally distibuted.

In the normal probability 
plot (Normal Q-Q plot), the 
distribution can be inspected. 
In this plot, the observed value 
for each score is plotted agains 
the expected value from the 
normal distribution. A reasonably 
straight line suggests a normal 
distribution 

Assesment of normality of the total amount of walks for Dutch participants

Normal Q-Q Plot of Total walks of the Dutch Solo group
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Since not all of the continuous variables in this experiment are normally distributed, a decision needs to 
be made on how to proceed. there are 3 options:

1. Use the parametric technique anyway

In some cases it’s possible to use a parametric technique anyway and hope it doesn’t seriously invalidate 
the findings. Some statistics writers argue that most of the approaches are fairly “robust” and will tolerate 
minor violations of assumptions. Particularly if you have good size sample.

However, when investigating it further, it seems to be a controversial method and also dangerous:

“for small samples, or highly skewed distributions, the above asymptotic result may not give a very good 
approximation, and so the type 1 error rate may deviate from the nominal 5% level” (Bartlett J, 2013)   

“The use of classic parametric tests when assumptions are violated can lead to the inaccurate calculation 
of p values. This can results in an increased risk of falsely rejecting the null hypothesis”(Erceg-Hurn D M & 
Mirosevich V M, 2008)

So the decision was made to not use this method to avoid the risk of false results.

2. Manipulate your data so that the assumptions of the statistical test are met.

Some authors suggest “transforming” your variables if their distribution is not normal. However, there 
is some controversy about this approach (Jullie Pallant, 2007) It didn’t seem wise to dive into more ad-
vanced  and dangerous topics, without knowing all of the basics, so the decision was made not to use this 
technique either.

3. Use a non-parametric technique

For many of the commonly used parametric techniques, there is a corresponding non-parametric alterna-
tive. These still come with some assumptions, but less stringent ones. These non-parametric alternatives 
tend to be not as powerful; that is, they may be less sensitive in detecting a relationship or a difference 
among groups.

Despite of these disadvantages, using  non-parametric techniques seems like the most sensible thing to 
do with the least amount of risk involved to make wrong conclusions.
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Choosing a suitable statistical analysis

To recollect, another look at the research questions and corresponding hypothesis:

1. “To what extent does walking together influence the frequency and duration of walking in Chinese 
culture, compared to Dutch culture?“

2. “To what extent does walking together affect the perceived benefits of walking in Chinese culture, 
compared to Dutch culture? 

Hypothesis 1: The frequency and duration of walks when walking together will be significantly higher than 
compared to walking alone in Chinese culture and higher compared to Dutch culture walking together as 
well, which would mean that the difference is culture-related.

Hypothesis 2: The perceived benefits of walking together will be higher in Chinese culture, compared to 
Dutch culture and also be higher than walking alone in Chinese culture.

The mean test scores tables gives a nice first indication of the scores. To be able to answer the research 
questions the decision was made to compare groups (solo/duo) in both cultures and when a significant 
difference is found, to compare that with the same scores in the other culture to see if that difference 
might be driven by cultural factors. 

The way the hypothesis for the research questions can be retained is when there is a significant difference 
between the Solo and Duo group (in favor of the duo group) in Chinese culture on any of the continuous 
variables and that difference cannot be found in Dutch culture and the scores on that continuous variable 
for the Dutch Duo group is significantly lower than the Chinese Duo group.

Independent-Samples T-Test.
To compare the effects of the mode (solo/duo) on the amount of walks, the time walked and the scores 
on the perceived benefit questionnaire, an independent-samples t-test can be used. it can also be used to 
compare the effects of the nationality of one group (solo or duo) at a time on a continuous variable.

An independent samples t-test is used when the researcher wants to compare the mean score, on some 
continuous variable, for two different groups, which would fit the description above.  However, this is a 
parametric test and in this case, not all of the data is normally distributed.

For the normally distributed data  the t-test would seem like the way to go, since there is one categorical 
independent variable (Solo & Duo or Chinese & Dutch) and there is one continuous dependent variable 
(amount of time walked, e.g. and the perceived benefit sub-scales). 

For the non-normal distributed data, a non-parametric alternative must be used, which would be the 
Mann-Whitney U Test.

Mann-Whitney U Test.
This technique is used to test for differences between two independent groups on a continuous measure. 
Instead of comparing means of the two groups, as in the case of the t-test, the Mann-Whitney U test actu-
ally compares medians. It converts the scores on the continuous variable to ranks, across the two groups. 
It then evaluates whether the ranks for  the two groups differ significantly. As the scores are converted to 
ranks, the actual distribution of the scores doesn’t matter. For the analysis of the data, Mann-Whitney U 
tests are used when one of the variables is not normally distributed, and if they both are an independent 
samples t-test is used
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Run tests, interpret results & draw conclusions

As stated, the first step in running the test is checking for significant differences between the solo and 
duo group, in both cultures, in the amount of walks, the total amount of time walked in minutes and each 
of the subcategories of the Perceived Benefit Questionnaire. Only the tests relevant to the conclusions 
will be presented here. The results of all the statistical tests can be found in appendix H.

Results T-tests & Mann-Whitney U tests Solo vs. Duo
 
The difference was tested between the solo and duo groups on the total amount of walks, the total 
amount of time walked, the perceived physical benefit, perceived psychological benefit, perceived benefit 
on activities of daily living, perceived benefot on social relations and the perceived other benefits. This 
was done for both Dutch and Chinese culture.

The results of the tests only returned one significant result, which is the total amount of time walked 
for the Dutch participants. Since the total amount of time walked is normally distributed for both Dutch 
groups, an independent-samples t-test has been performed:

An independent sample t-test was conducted to compare the total amount of time walked for both 
participants that walked alone and those that walked together. There was a significant difference 
in scores for people that walked alone(M = 60,00, SD = 53,19) and people that walked together (M = 
198,75, SD = 127,92); t(20,88) = -3.94, p = 0.001(two-tailed). The magnitude of the differences in the 
means (mean difference = -138.75, 95% Cl: -212.019 to -65.481 ) was very large (eta squared = 0.39)

Effect size statistics provide an indication of the magnitude of the differences between the groups. The 
most commonly statistic to determine the effect size of an independent samples t-test is the eta squared, 
which is calculated as follows:

Eta squared = t² / t² +(N1+N2+2)

The guidelines for interpreting this values are:
0.01 = small effect, 0.06 = moderate effect & 0.14 = large effect

As can be seen, the magnitude of the differences between the groups is quite large, according to the eta 
squared value. Expressed as a percentae, 39 percent of the variance in total amount of time walked is 
explained by walking together vs. walking alone. 

Sample Power
Another valuable measure is the power-value. Power should be higher than 0.8 to represent enough pow-
er and thus participants for a statistical test. For the means and standard deviations and the given group 
size, a power of 0.941 is found, which means that there were enough participants in this sample.
 

Calculating Sample Power with SPSS Statistics
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Independent-Samples T-test test Dutch vs. Chinese
The second step to test the hypothesis is to check 
for the culture-relatedness of the measured ef-
fect. Although the difference between the solo and 
duo group in this case was expected to be found 
amongst Chinese participants, the decision was 
made to do the test anyway to see if there might be 
a cultural difference opposite of what was expect-
ed. 

Since the total amount of time walked for both 
cultures is normally distributed for both duo 
groups, an independent-samples t-test has been 
performed:

An independent sample t-test was conducted 
to compare the total amount of time walked for 
participants that walked together in Both Dutch and Chinese culture. There was a significant difference 
in scores for Dutch participants (M = 198,75, SD = 127,92) and Chinese participants (M = 122,31, SD = 
51,624); t(20,582) = 2.182, p = 0.041(two-tailed). The magnitude of the differences in the means (mean 
difference = 76.442, 95% Cl: 3.482 to 149.403) was large (eta squared = 0.15)

As can be seen Dutch 
duo’s also walk signifi-
cantly more than Chinese 
duo’s. The magnitude of 
the difference between 
the groups is large. Unfor-
tunately, the power of the 
test is insufficient (0.5). 
To increase the power, 
at least 27 participants 
would be needed for each group to reach enough power for the measured difference.

Conclusions 

The tests just performed conclude the testing of the hypothesis for the research questions:

1. “To what extent does walking together influence the frequency and duration of walking in Chinese 
culture, compared to Dutch culture?“

The tests implied that walking together in Dutch culture results in significant more minutes walked on 
average than walking alone in Dutch culture.  The Dutch duo group’s average minutes walked is also more 
compared to Chinese duo groups, which would normally imply a cultural difference, but the sample pow-
er is insufficient, so this would have to be verified with a larger sample.

What is certain, is that the hyptohesis that frequency and duration of walks when walking together will 
be significantly higher than compared to walking alone in Chinese culture and higher compared to Dutch 
culture walking together as well, can be rejected. 

2. “To what extent does walking together affect the perceived benefits of walking in Chinese culture, 
compared to Dutch culture? 

The results of the comparissons between the solo and duo groups didn’t return any significant differences 
, which means the part of the hypothesis that the perceived benefits of the duo group will be higher than 
the solo group in Chinese culture, can be rejected. 
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The perceived benefits of the duo group 
may still be higher in Chinese culture, 
compared to Dutch culture culture, but 
since there are no differences between the 
solo and duo groups in either culture, this 
would only indicate that Chinese partici-
pants perceived the walks as more benefi-
cial overall than Dutch participants, which 
is not the goal of this study, nor beneficial 
for any design advice in this case. 

In addition, because of the low number (5) 
of returned perceived benefit question-
naires for Chinese participants that were 
assigned to the solo group, it is very hard 
to come to any valid conclusions. This will 
be discussed further in the “Discussion” 
chapter

Additional tests - Compliance rate solo vs. duo and Chinese vs. Dutch
One notable outcome of the test, were the number of perceived benefit questionnaires returned in the 
Chinese duo group (13) and the Chinese solo group (5) compared to the Dutch duo group (16) and the 
Dutch solo group (13). Since the group sizes were equal in Chinese culture, and the duo group in the 
Netherlands had only 1 participant more compared to the Dutch solo group, there seems to be a cultural 
difference in compliance and mode (solo/duo).

Since this information would be beneficial for the design of culturally relevant persuasive technology, the 
decision was made to investigate this further using Chi-square tests. This test is used to explore the rela-
tionship between two categorical variables (nationality & mode). The question to be answered is:

“Is there an association between nationality and group compliance rate in the solo and duo groups?“

To do this a new variable was defined “Handed in a questionnaire? (Yes/No)“. So the number of times that 
“yes“ was answerd, could be assessed. A new dataset was also made with the original amount of partici-
pants.

First, a chi-square test was performed for Chinese participants: 

A Chi-square test for independence (With Yates Continuity Correction) indicated a significant associa-
tion between compliance rate and the mode of walking (solo/duo), x^ 2 (1, n = 30) = 6.81, p = 0.009, phi 
= -0.54

Secondly, this test was performed for Dutch participants to check for the culture-relatedness for the effect 
found:

 A Chi-square test for independence (With Yates Continuity Correction) indicated no significant associa-
tion between compliance rate and the mode of walking (solo/duo), x^ 2 (1, n = 51) = 0.16, p = 0.686, phi 
= -0.096

For 2 by 2 tables, which is the case here, the most commonly effect size statistic used is the phi coeffi-
cient. (0.10 for small effect, 0.30 for medium effect and 0.50 for large effect.) (Jullie Pallant, 2007)
The sample power was once again assessed in SPSS Samplepower, which indicated a sample power of 
0.9.

This means there is indeed an association between nationality and group compliance rates in solo and 
duo groups. Chinese paricipants show less compliance to walk when assigned to walk alone vs. walking 
together. This is a cultural trait, since this effect is not found amongst Dutch Participants.
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Approach Qualitative Data Analysis
The qualitative part of this project consists of interviews and the following Directed Qualitative Content 
Analysis, which has allready been briefly explained in the “Experiment Setup“ chapter. These are the steps 
that were taken:

a) Transcribe interviews
The interviews were conducted both 
in person and by phone. Marin, an-
other student at Eindhoven Univer-
sity of Technology, conducted the in-
terviews in China. She did the same 
project, although not a research 
project, and travelled to China for 
her project. All the interviews were 
recorded with an audiorecorder on a 
phone and later transcribed. 

b) Write draft codebook 
The interviews are based upon a 
number of design strategies, which 
also form the basis of the codebook. 
Since the basic unit of analysis are 
themes (this could also be a word, 
or an emotion, e.g.) the codebook 
contains category names, the corre-
sponding code, a definition of that 
category and an examples (See Appendix E for the final codebook)

c) Do sample coding & adjust codebook
The coding scheme was tested on two interviews and it turned out that there was still a lot of data 
that couldn’t be coded, so more caterogies were derived from the data that might be of interest 
when developing Persuasive Technology: Reasons for participating, reasons for walking, reasons for 
mode preference(solo/duo) & reasons to not walk 

The goal here was not to create new theory, but to maybe discover some patterns that might serve 
as an inspiration for future research or persuasive technology design.

d) Code all the data
After a few rounds of adjusting the codebook, all the data was coded according to the codebook in 
Appendix E

e) Interpret results & draw conclusions
After coding all the data, all (parts of) sentences were listed under each catergory. The restults were 
then analyzed and conlusions drawn.

Interview with a Chinese participant

Qualitative Data Analysis
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Results Qualitative Content Analysis
All units of text representing a category of the codebook were listed and can be found in Appendix F, as 
well as a download link to the transcribed interviews plus audio files.  

Unfortunately, none of the design strategies that the questionnaire was based on originally, really came 
forward strongly in the answers. No unit of analysis supporting the particular theory was found more 
than twice. And the themes that were found were mostly equally distributed amongst Chinese and Dutch 
participants. 

This doesn’t mean that these theories are false. They have been identified from the cross-cultural psychol-
ogy, which researches most probably have gone way deeper than this one. The goal was to validate or 
extend conceptually Rilla Khaled’s design strategies for a collectivist culture in the context of exercising in 
Chinese culture instead of smoking cessation in New-Zealand. So, at most, the interviews and subsequent 
analysis failed to validate the theories within the context of this research. 

Reasons could be that the interview questions were not optimal, or maybe the overall “mood” that was 
clearly seen in the answers, to just walk and comply to do somebody else a favor, dominated the research 
too much. 

Another reason might be the setup of the experiment. There is no clear cut “right way“ on how to perform 
a qualitative content analysis. However, there are a lot of ways to improve the quality of the research that 
were not achievable within the timeframe of this project. This will be discussed in the “Discussion” chapter

One theme that did come forward very clearly is that the majority of people prefer to walk in pairs or in a 
group, because they like to have a chat when they walk. This is however true for both Dutch and Chinese 
participants, so it’s not culture-related. 

“Duo, because you can have conversations in a really non-forced way “

- Participant on preference for walking together       

However, it should still be a feature to reckon with in designing persuasive technology. Think about mak-
ing it easy to connect with friends within an app to be able to make appointments to walk together, e.g.

“Duo, you are working at your relationships and I like that the most”

- Participant on preference for walking together       

Other than that, there are not much conclusions that can be drawn from this directed qualitative content 
analysis. It can be used for inspiration however and a starting point for a more elaborate qualitative con-
tent analysis. 
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Discussion
Setup & Materials

Overall improvements
This experiment was set up as a between-subject design. The downside of this setup is that the total 
amount of participants needs to be higher than in a within-subject experiment. We have seen that, to 
prove a cultural difference in the total amount of time walked, a larger sample would be needed.

There is also the question of homgeneity across the groups due to individual differences. This was solved 
by sampling a specific homogenuous population of young people that do not exercise frequently. Howev-
er, one effect of choosing such a specific populations could be that the results cannot be generalised to a 
wider populations. 

Also young people were recruited instead of (pre-) seniors, since it was deemed impossible to recruit 
enough seniors in both the Netherlands  and in China within the available timeframe. Since a cultural trait 
is the subject of investigation, the estimation is that the age difference won’t affect the research signif-
icantly, but this cannot be known for certain. There is a risk that the results won’t correspond with the 
actual targetgroup of the persuasive technology. 

Other inaccuracties might have occured because of the time of submitting the results. Participants were 
asked to recall on which days  they walked and for how long the last seven days. Although all partici-
pants received a table they could use to keep track of their daily results, there is no guarantee that those 
have also been used. A possible solution would have been a pedometer for participants to wear, so they 
wouldnt have to keep track of the data themselves

Qualitative Content Analysis
As stated earlier in the report, there was not much time to enhance the quality of the qualitative content 
analysis, which may have effected the results. The lack of time for a better execution was no surprise, 
the analysis was meant to be exploratory. Nevertheless, this section adresses techniques that could have 
been used to improve the quality.

As stated before, qualitative content analysis has been defined  as a research method for the subjective 
interpretation of the content of text data through the systematic classification process of coding and 
identifying themes or patterns“ (Hsieh & Shannon, 2005, p.1278). Added to that Qualitative research is 
fundamentally interpretive, and interpretation represents personal and theoretical understanding of the 
phenomenon under study (Zhang Y & Wildemuth B M, 2009). This basically means is that different re-
searchers might come to different results with the same data and maybe even the same codebook being 
used. Lincoln and Guba proposed four criteria for evaluating interpretive research work: credibility, trans-
ferability, dependability and confirmability.

Credibility
Credibility refers to the adequate representation of the constructions of the social world under study. A 
set of activities have been recommended to improve the credibility of the study: 

a) Prolonged engagement in the field
b) Persistent observation
c) Triangulation (application and combination of several research methods in the study of   
 the same phenomenon)
d) Negative case analysis (investigation of elements that do not seem to support or even    
 contradict patterns or explanations that are emerging from data analysis)
e) Checking interpretations against raw data
f) Peer debriefing (the researchers reasoning about all or parts of the research process is    
 assessed by a peer that is not involved in the research project)
g) Member checking (interpretations and conclusions are tested with the members of which   
 the data was originally obtained from) 
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Transferability
Transferability refers to the extent to which the researcher’s working hypothesis can be applied to anoth-
er context. It’s not the researcher’s task to provide an index of tranferability; rather, he or she is respon-
sible for providing data sets and descriptions that are rich enoug so that other researchers are able to 
make judgments about the findings’ transferability to different setttings or contexts. 

Dependability
Dependability refers to the coherence of the internal process and the way the researcher accounts for 
changing conditions in the phenomena.

Confirmability
Confirmability refers to the extent to which the characteristics of the data, as posited by the researcher, 
can be confirmed by others who read or review the research results.

The major technique for establishing dependability and confirmability is through audits of the research 
processess and findings. Dependability is determined by checking the consistency of the study processess 
and confirmability is determined by checking the internal coherence of the research product, namely, 
the data, the findings, the interpretations and the recommendations. The materials that could be used in 
these audits, include raw data, field notes, theoretical notes and memos, voding manuals, process notes, 
and so on. 

To summarize: transferability and confirmabilty weren’t completely neglected, since the transcribed in-
terviews as well as the audio files are made available in Appendix F, but it’s easy to see how it could have 
been improved. The techniques listed provide an overview.

Quantitative Data Analysis
At the final demo day, the term “Type 1 error rate inflation“ was first learned. This term basically means 
that there is a chance that the results of the quantitative data analysis are flawed. Type 1 error rate infla-
tion works as follows: 

Whenever a t-Test is performed on a set of data there is a certain probability that the researcher will in-
correctly reject the null hypothesis and make a Type I error. this probability is α. The alpha-level, which is 
generally set to .05 or less, is the probability that the obtained data incorrectly rejects the null hypothesis. 
Hence, if the α = .05, then the probability of making a Type I error is 5 percent. In short, there is always 
some chance the researcher will be wrong in his or her conclusions. 

The probability of making a Type I error is additive across all t-Tests that are performed on a set of data. 
Thus, for every t-Test performed on at least part of the same data increases the chance of making a Type 
I error by α. This is called Type I error  rate inflation. Because of Type I error rate inflation it is unwise to 
conduct multiple t-Tests (or multiple inferential tests) on the same data. (Fundamental Statistics, n.d.)

Since that is exactly what is done in the data analysis for this project, there is a risk of Type I data inflation 
leading to an incorrectly rejected null hyptothesis. There is an easy way to ensure that it becomes unlike-
ly to make a Type I error, which allows the researcher to make multiple t-Tests known as the Bonferroni 
correction. In the Bonferroni correction an  an alpha-level is selected that  the researcher would like it to 
be at after conducting all of the necessary t-Tests. Generally, this alpha level, called the Familywise Type I 
error rate, would be p = .05, or less. 

This Familywise Type I error rate is then divided by the number of t-Tests to conduct the data to get a new 
alpha level to use as the criterion for rejecting the null hypothesis on each t-Test. Unfortunately, the Bon-
ferroni correction is very conservative and the researcher may fail to reject a null hypothesis in situations 
where it would normally be rejected. 

Another option would be to run an analysis of variance. The analysis of variance (ANOVA) procedures 
are some of the most often used inferential statistics. These procedures allow the researcher to simul-
taneously analyze data belonging to two or more conditions from one independent variable and also to 
analyze data from several independent variables; 
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Multivariate Analysis of Variance
Further investigation indicated that in this specific case, a multivariate analysis of variance would be 
suitable (MANOVA). MANOVA is used when there is more than one dependent variables. These depend-
ent variables should be related in some way, or there should be some conceptual reason for considering 
them together. In this case these would be the sub-categories of the perceived benefit questionnaire. For 
the frequency of the walks and the total amount of minutes walked a separate MANOVA or two separate 
two-way between subjects ANOVA could be performed, although this might also lead to type I error rate 
inflation. MANOVA compares the groups and indicates whether the mean differences between the groups 
on the combination of dependent variables are likely to have occured by chance.

To do this, MANOVA creates a new summary dependent variable, which is a linear combination of each of 
the original dependent variables. It then performs an anlysis of variance using this new combined de-
pendent variable. MANOVA will indicate if there is a sifnificant differnece between the groups (Nationality 
and Mode) on this composite dependent variable; it also provides the results for each of the dependent 
variables separately

The advantage of using MANOVA (compared to just conduct a series of ANOVAs) is that it ‘controls‘ or 
adjusts for this increased risk of a Type I error (Jullie Pallant, 2007).

MANOVA can be used in one-way (one independent variable), two-way (two independent variables) and 
higher-order factorial designs. In this case, a two-way MANOVA would be needed, since there are two 
independent variables.

Jullie Pallant’s book, SPSS Survival Manual, only demonstrated a one-way MANOVA, stating that more 
complex designs of the MANOVA are beyond the scope of the book. However, MANOVA is a parametric 
test, which means that the data being investigated has to be normally distributed, which in this case, it is 
not.

Therefore, a non-parametric version of this test should be used, of which an option is described in Marti J. 
Andersons parper “A New method for non-parametric multivariate analysis of variance“ (Marti J Anderson, 
2000).

At this point, there is no time or knowledge to perform such a test, but it is recommended to read the 
results of this report critically. 
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Future Work
As for future work, first recommendation would be to run a non-parametric MANOVA and interpret the 
results to make sure the propper conclusions are drawn. But before doing so, it would be beneficial to 
recruit a larger sample size, especially for the Chinese participants in the solo group.

Secondly, it could be interesting to conduct a follow-up research to go more in-depth on the preference of 
people walking together which was abstracted from the qualitative content analysis. The Chi-Square tests 
indicate that Chinese people prefer walking together even more than do Dutch people. This may not be  
expressed in the amount of walks or the total amount of minutes walked, rather in the compliance rate 
when tasked to walk together vs. alone.

Investigating this might be done again in the form of a “social science“ experiment, designing an exper-
iment to examine a behavioral phenomenon, or take a “Research through design” approach and use 
Persuasive Technology to explore ways to help people connect and exercise together. A lot can be learned 
from studying peoples behavior related to interaction with a prototype. 

This might also be a good way to try to validate Rilla’s design strategies for a collectivist culture for exer-
cising in Chinese culture. Possible ways this could be done is to enable funtions like making a group and 
setting group gals in the PT and see how users interact with the functionality. The possible ways to use 
these strategies in PT are also discussed in Appendix B.



30

Conclusion
In this study, the goal was to investigate which functions Persuasive technology, to persuade (pre-) seniors 
to exercise more, should perform in a Chinese collectivist culture. To identify wether PT for a collectivist 
culture should be designed primarily to enhance social interactions or as a tool to improve self-efficacy, 
focus was put on the exercise itself. The effect of culture and mode (participants were either tasked to 
walk alone, or with a partner) on the frequency, duration and perceived benefits of walks were investi-
gated. Additional interviews were held and analyzed through a directed qualitative content analysis to 
validate or extend conceptually design strategies for a collectivist culture in the context of exercising in 
Chinese culture.

It could not be proven that Chinese participants that were assigned to walk with a partner walked more 
frequently or more minutes than Dutch participants that were assigned to walk with a partner, neither 
was there a significant difference between the participants walking with a partner and those walking alone 
in Chinese culture. It could be proven that Dutch participants walked more minutes when walking with a 
partner, than walking alone. Dutch duo’s seemed to walk significantly more minutes than Chinese Duo’s 
but a bigger sample size is needed to state it with more confidence. It could also not be proven that any 
of the participant groups perceived the walks as more beneficial compared to any of the other groups. It 
must be noted that these conclusions might be flawed, due to a possible type I error inflation.

It could be proven that there is an association between nationality and group compliance rates in solo 
and duo groups. Chinese paricipants show less compliance to walk when assigned to walk alone com-
pared to walking together. This is a cultural trait, since this effect is not found amongst Dutch Participants.
Qualitative content analysis showed an overall preference in both culture to walk with a partner, most 
notably because people like to have a chat when walking.

These findings give an indication of which functions persuasive technology should perform, namely to en-
hance social interactions and help people connect and exercise together. in this paper a number of ways 
are suggested to use design strategies for a collectivist culture in Persuasive Technology.
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Reflection
This project was a research project, not necessarily something I thought I would enjoy beforehand, but 
in hindsight I can say I really think it’s a valuable addition to my toolbox as a designer. My goal was to do 
a classic quantitative research, like in social sciences. Ever since I learned about cognitive ergonomics in 
my bachelor I was interested in how the human brain works in processing shapes, colors, etc. With this re-
search project I was able to take a look into the kind of research that is the basis for such findings: behav-
ioral research. This also fits well with my personal design vision and identity, which states I want to design 
for healthcare. 

I think I have achieved that goal by doing a lot of literature exploration about health behavior change and 
conducting a quantitative research myself. My growth was evident when I picked up the paper wit the per-
ceived benefit questionnaire towards the execution of the experiment. At first I was under the improes-
sion that the paper did not contain a description of the way the data was analyzed, since I didn’t know 
what a t-test was and how the results were presented. At that point I did. 

I also made sure to read about qualitative research and the research through design approach to not drift 
too far away from my designer background and lose that connection. I also conducted brief qualitative 
research to get some valuable experience.
 
I think the biggest learning curve in this case was being able to understand and conduct statistical tests. I 
never had any statistics in high school for as far as I can remember, so everything was new to me. Chal-
lenging, but I can honestly say that I’m glad I chose this approach and went outside of my comfort zone. It 
is proven again that this is the best way to learn a lot.

Another goal when choosing this project was to learn in the aspect of social cultural awareness. My expec-
tation was that I would learn a lot about Chinese culture, also because the intital planning was to travel to 
China myself. Unfortunately, this didn’t happen, because the company that was going to fund the tickets, 
stepped out of the project.

Still, I think I learned some things about Chinese culture. The way of communicating for example, which 
I experienced as less direct compared to Dutch culture. Also the communicaton between two continents 
was hard with a lot of miscommunications about the form of the experiment, the number of participants 
recruited and the data collection as a results. Luckily, most of it could be corrected, except the number of 
participants recruited in China. Interpretation was that 60 participants were recruited, similar to the 51 
recruited in the Netherlands, but it turned out to be only 30.

Overall I am satisfied with the process that I went through this semester, which went smooth untill the 
data collection and the subsequent analysis. However, I was able to learn from it and present the correct 
way in the discussion section. I thought it was a shame that I could not perform the correct statistical 
analysis anymore, but I’m happy with my learning curve.

In the future I would like to apply more research within my design processes, both results from papers 
and my own conducted research, be it small or big. I also feel more confident to involve researchers or 
doctors for example into my design processes as I feel we will be able to understand each other on a 
scientific basis.
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Appendix A - Post-experiment interviews
Post-experiment interview

This document is a guideline for the interviewer, the interviewer may of course always branch out to ask 
additional questions and improvise. These are some essential questions to get answers to some assump-
tions and expectations as well as grounded theory, which will later be analyzed via a Directed content 
analysis. 

Numbers between brackets in headers refer to other questions that might point towards this theory, but 
has allready been asked, because of overlap.

Please note here if the participant walked alone or with someone else:

The harmony strategy 
Goal of this section is to support or reject the theory that collectivists are more inclined to make decisions 
and act based on supporting the group’s goals.

1. Please describe the process of walking (with your partner)

2. Did you set goals at the start of the week? What where they? Did you keep them?

3. What motivated  you achieve your goals/comply to walk?

4. Did you make appointments? Where the walks spontaneous? (Duo only)

5. Who initiated the walks? (Duo only)

The group opinion strategy (3)
Goal of this section is to support or reject the theory that collectivists value  more the opinion of others in 
their in-group than do individualists.

6. What made you decide to participate in the experiment?

7. Did any person influence your decision to participate? What is your relationship to that person? 
And is it also the person you walked with? (if applicable)

The monitoring strategy (3, 6)
Goal of this section is to support or reject the theory that collectivists, being aware that they are being 
monitored by other in-group members, change their behaviour accordingly.

8. Who, beside yourself, was aware of your results in the number of walks and duration of the walks 
during the week?

9. How did you feel when submitting your results?

10. Where you enthusiastic to participate in the experiment? To what extent did you walk to do me a 
favor?

The disestablishing strategy (2,9)
Goal of this section is to support or reject the theory that collectivists react better to so called “punish-
ment” rather than praise. Collectivists weaken undesirable behavior by self-selected reminder yes when 
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the undesirable behavior is detected

11. How did you feel when you read my e-mails during and after the experiment?

The Team Performance Strategy (2,3,4,8)
Goal of this section is to support or reject the theory that collectivists are more motivated to continue 
positive actions, if they see how the actions benefit their in-group

12. Was your walking partner also part of the experiment?

13. To what extent do you feel you helped someone achieve their goals by participating in the experi-
ment?

Alone vs. Together
I suspect that an outcome of the experiment could be that although people perceive walking together as 
more beneficial and they like it more, they might walk less than people who walk alone because they sim-
ply cannot find a partner. These questions are meant to get insight into that topic. It’s not theory based 
and will not be used in the directed content analysis, rather I will discuss the findings in the discussion 
section of my report.

14. Do you prefer to walk alone? Or together? Why?

15. Why did you choose to not walk on the days that you didn’t walk?

16. (For who walked together)  Was it difficult to find partners to walk with?

 
Relationships
This section is meant to get some insight into one’s stance towards walking with different people like 
friends, family, colleagues, etc. Especially colleagues is an area of interest…since there is a good chance 
that colleagues walk together during their lunch break.

17. Do you know any friends or family that make walks regularly?

18. Do any colleagues make walks regularly? 

19. If so, do they inform others? Do you walk with them?

20. What is your stance towards walking with friends, family and colleagues (maybe only during work-
time, lunch break)?
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Appendix B -  Theory for Directed Content Analysis
The HARMONY strategy
Antecedents Collectivists often choose to live in close proximity with their ingroup members. Socialisation 
in collectivist cultures emphasises interdependence and the importance of acting to preserve harmony 
and facilitate co-operation.

The drive to retain a harmonious atmosphere even impacts on conflict resolution as collectivists will avoid 
direct confrontation unless it is absolutely necessary. Related to harmony is the drive to act in the best 
interests of the group. Both our interview data and the crosscultural literature support the notion that 
collectivists give precedence to ingroup interests and responsibilities over personal ones.

The HARMONY strategy involves presenting social density cues to users. The cues serve to suggest to 
users that they are in a socially dense environment with members of their ingroup,  in order to promote 
harmonious actions that support group goals.

The HARMONY strategy reminds users of how they can act in the group’s interests, and assist in maintain-
ing group harmony. Users are then motivated to make decisions and act based on supporting the group’s 
goals as far as possible. There are inevitably contexts in which users decide to go against the wishes of 
the ingroup. This strategy only applies to situations in which individuals have already committed to sup-
porting ingroup goals.

Possible ways of use for Persuasive Technology
Make it possible in the app to make a group, for example friends, family…and make it possible to set 
group goals. So everyone in the group will be accountable for the same amount of effort and according to 
this theory people will feel obliged to comply even if they don’t feel motivated.

Possible use for interview and content analysis:
I might ask people to see how they liked making appointments with someone they walked together with 
and if that appointment helped them to actually walk when it was time to do so. Maybe they didn’t make 
appointments and it where spontaneous walks I could also ask if they set goals for the week before start-
ing.
 
The GROUP OPINION strategy
Antecedents Collectivists place more importance on the opinions of others in their ingroup than do indi-
vidualists when making decisions. They are more likely to be concerned about acting in the best interests 
of the group over their own interests, and group interests might change according to the situation. As a 
result, the opinions of others often have a strong shaping influence on their decisions. 

Research has also shown that collectivists tend to be less effective if they feel they are performing an ac-
tivity in isolation, while being more effective in group situations. Accessing the opinions of other ingroup 
members is not always feasible,however,and can be timeconsuming.

The GROUP OPINION strategy involves providing users with the opinions of other ingroup members or 
users similar to them at moments when they are required to make important decisions related to their 
own goals.

The GROUP OPINION strategy partially simulates the experience of making a decision by consulting other 
ingroup members. Being reminded of the existence of the group when making decisions may help an 
isolated group member feel more supported and speed up the decision making process. Further, if the 
decision is one that concerns a group interest, the decision maker is better informed about how to make 
a decision that best suits everyone’s interests. 

Finally, social comparison theory shows that people of any culture tend to be naturally interested in the 
opinions and progress of others as they are constantly benchmarking their own behaviours against those 
of others.
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Possible ways of use for Persuasive Technology
I think there would be a possibility for uploading possible schemes on when/how you plan to exercise and 
for how long. Others can then offer advice on planning and food advice maybe even. Also there should be 
an option to invite people to join the app and become involved. I noticed when recruiting people for the 
experiment that more than once their wife encouraged the men to participate. She would say things like: 
“Then you would finally get some excercise”. They usually both signed up.

Possible use for interview and content analysis:
I could ask if anyone influenced their decision to participate and/or comply to actually walk.
 
The MONITORING strategy
Collectivists are accustomed to the constant presence of other members of their ingroup.This puts the 
ingroup in the position of observing other group members’ actions and behaviour in what is effectively 
passive surveillance. 

In Western cultures, surveillance has negative connotations, while monitoring of one’s own behaviours Is 
perceived as acceptable.  In contrast, collectivists are adjusted to surveillance by their ingroup members. 
Given their interdependence with the group members, their identities are informed by the ingroup identi-
ty. 

Further, collectivists are more effective in group situations as compared to ones in which they work alone 
(note: subject of quantitative data experiment). In addition, the constant presence of the ingroup acts as a 
reminder of expected behaviour because behaviour in collectivist cultures tends to be situationally de-
pendent, and motivated by collective responsibility.Finally, collectivists are known to measure their own 
performance through the assessments of other ingroup members.

The MONITORING strategy involves tracking behaviour that users wish to change and making this infor-
mation available to other trusted group members. In appropriate situations, the group members act as 
mentors ,using the information to support users and keep them motivated to change their behaviour.

The MONITORING strategy harnesses the situationally dependent nature of collectivist behaviour. The 
context becomes one in which users are aware that they are being monitored by other ingroup members, 
and they act accordingly. The role of a mentor is to serve as a positive influence for the person being 
monitored, and to track and reflect this person’s progress. In addition, although users are being moni-
tored by others, the close level of identification between users and their mentors means that the monitor-
ing is more akin to monitoring one’s own behaviour.

 An ethical issue related to any surveillance concerns individuals or groups obtaining information about 
other individuals or groups. The issue is mitigated, however, if the individual under watch welcomes the 
information sharing, which is more likely to be the case for collectivists and their ingroup member men-
tors.

Possible ways of use for Persuasive Technology
Maybe professional coaches could be involved in the app to mentor people. I am not sure how the mon-
itoring would work in this case otherwise. In the smoking cessation game from Rilla’s paper the main 
person is aware that he is being monitored by his younger sister which should affect decisions.
Maybe some kind of “like” button for someone’s results would give the person the feeling being moni-
tored…but then it must also be visible if he does not meet his goals, otherwise the effect is gone

Possible use for interview and content analysis:
I could ask to what extent the participants decided to participate and comply to do me a favor and with 
the knowledge that I would know their results in the back of their head.

The DISESTABLISHING strategy
The use of praise in individualist cultures is a widespread parenting practice. It is linked to the notion of 
self-esteem, a prominent concept in individualist cultures, but less important and relevant in collectivist 
ones. Praise is less common in collectivist cultures, and has been associated with leading to excessive 
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pride in individuals. In terms of operant conditioning for teaching behaviour, rather than the use of pos-
itive reinforcement, a noted characteristic of collectivist cultures is the use of punishment. While positive 
reinforcement focuses on encouraging behaviours, punishment focuses on weakening behaviours.

The DISESTABLISHING strategy concerns training users out of practising specific actions or behaviours 
that they do not want to perform. It focuses on the weakening of undesirable behaviours by triggering 
self-selected reminder cues when the undesirable behaviour is detected.

The DISESTABLISHING strategy focuses on weakening undesirable behaviours. The cross-cultural psychol-
ogy literature shows that collectivists learn proper conduct by focusing on improper conduct. In addition, 
collectivist cultures tend to be tight, meaning that they feature many rigid rules regarding conduct. From 
a Western perspective, this strategy may seem ethically ambiguous. 

Rather than arguing for the need to punish, however, we are arguing for the need to focus on undesirable 
behaviours that users themselves wish to weaken. Furthermore, it is possible to do so without punish-
ment, but by relying on reminder cues. It is important that users are given the option of establishing the 
form and frequency of the reminder they wish to receive, along with the ability to disable or modify the 
reminders at any point.

Possible ways of use for Persuasive Technology
The description already says it: in PT reminders could be used if they don’t meet their own goals. The user 
must however be able to disable or modify reminders.

Possible use for interview and content analysis:
I could ask how participants perceived my e-mails…which also entailed one reminder. Do they ignore it? 
Feel guilty? Motivated?
 
The TEAM PERFORMANCE strategy
Collectivists’ self-identities are to a large extent informed by the ingroup identity [Hofstede 1996; Mark-
us and Kitayama 1991; Triandis 1995]. A close level of interdependence with the group also means that 
members are motivated to act in ways that uphold the ingroup’s reputation, or at the very least, minimise 
bringing shame on the ingroup. As surveillance is currently used in the workplace or in public areas, it 
tends to track the behaviour of individuals, or perhaps a group of individuals, but generally results in 
either the promise of rewards or punishment for the individual[Fogg2003]. Collectivists, however, not only 
tend to be more effective in group situations, but are more concerned with contributing towards ingroup 
goals than individual goals.

The TEAM PERFORMANCE strategy concerns tracking the behaviour of individuals constituting a group. It 
rewards or reprimands all members of the group on the basis of the actions of each individual that are 
related to a group goal.

The TEAM PERFORMANCE strategy shifts the focus of the persuasion goal to a group level. It reminds 
individuals who identify with an ingroup that their combined actions have consequences for the goal 
outcomes of the whole group. By seeing how their actions can lead to benefits or disadvantages for the 
ingroup, users might be more motivated to continue these actions. As such, it is important that the tech-
nology clearly identifies to its users which of their individual behaviours affect the group outcome. This 
strategy also requires clear definitions of groups and groupmembers so that individuals know whose 
actions affect them and vice versa.

Possible ways of use for Persuasive Technology
This one is related to the HARMONY strategy and features groups and group goals. I guess it could be 
expanded with badges and cues of how their behavior would affect the group goals. Badges like ”Most 
Valuable  Contributor” e.g….also this would be contradicting with the  DISESTABLISHING STRATEGY

Possible use for interview and content analysis:
I could ask if the participants ever considered to exercise to help other people, or improve themselves for 
other people in that way.
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Appendix C -  Perceived Benefit Questionnaire

Perceived Benefit Questionnaire

Dear participants,

Thank you for taking part in my research experiment! This survey is meant to collect the results of the week and also has a few
questions in which you are asked to indicate to what extent walking as a means of exercise affects physical health, activities of 
daily living, psychological health, social relationships, and health in general.
Some of the questions may seem a little strange for young people, thus, if you feel that question doesn't really apply to you, I would 
advise to go for the 3 score, being neutral.

To conclude there is a question where you can indicate if you would like to participate in an additional interview.

Thank you for your help again!

Lester

1. Frequency of walks

Monday Tuesday Wednesday Thursday           Friday Saturday Sunday

On which days did you
make a walk?

2. Please enter the duration of these walks: (in minutes)
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday
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3. Please enter the number of people you walked with: (if applicable) 
 

Monday 
 

Tuesday 
 

Wednesday 
 

Thursday 
 

Friday 
 

Saturday 
 

Sunday 
 
 
* 4. Please enter your contact details: 

 
Name: 

 
Phone number/ Skype ID: 

 
E-mail:
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5. To what extent does walking: (please rate from 1-5, 1 being very negative feedback, 3 being neutral and 
5 being very positive feedback) 

 
1                                 2                                3                                4                                5 

 
Reduce your pain in the 
limbs 

 
Reduces stiffness of 
your limbs 

 
Increase the mobility of 
your limbs 

 
Make you more 
energetic 

 
Increase your trunk 
balance 

 
Improve your ability 
to walk 

 
Improve your ability to 
get around 

 
Improve your sleep 

Improve your appetite 

Make you happier 

Help you to relax 

Help you to concentrate 
 

Reduce your feeling of 
anxiety 

 
Reduce your feeling of 
despair 

 
Make you more 
optimistic 

 
Increase your self- 
confidence 

 
Let you make more 
friends 

 
Improve your 
relationship with your 
family members 

 
Make you more 
satisfied with your 
social relationships 

 
Improve your health 

 
improve your quality of 
life
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Thank you for taking the time to fill out this questionnaire! 
 

 
As mentioned before, I plan to conduct a few additional interviews with the participants to go more in-depth on some topics 
regarding exercise. This is an additional option, my goal is to interview only a few people, so please feel free to accept or decline. If 
you are willing to participate in the interviews, you can fill out your contact details below and the preferred method. I will then 
contact you to make an appointment within the next 2-3 weeks. If there is enough interest I will make a selection of people to 
interview, with the goal of getting as much of a diverse group as possible. You will of course be informed accordingly. If you do not 
wish to participate in the interviews, this concludes the research experiment for you, thank you for participating! 

 
- Lester 

 
 
6. Would you like to participate in an additional interview? 

 
Yes 

 
No 

 
 
 
7. What is your preferred method for this interview? (if applicable) 

 
In person 

 
By Phone 

 
By Skype (Videocall) 

No preferrence 
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Full variable name    SPSS variable name   Coding instructions 

Identification number   ID    Subject Identification number 
 
Walked together or alone?  Mode    1 = Solo 

2 = Duo 
 
Nationality    Nat    1= Dutch 
         2 = Chinese 
 
Did you make a walk on this day? Walk1 to Walk 7  1 = yes 
         2 = no  
 
Total amount of walks   TotWalks   Amount of walks 
  
Duration of the walks   Time1 to Time7   Duration of walk in minutes 
 
Total time of walks   TotTime   total time walked in minutes 
 
 
Number of people walked with  Comp1 to Comp7  No. of people walked with 
that day 
 
Perceived Benefit Scale   PerBen1 to PerBen21  1 = very negative feedback, 
         3 = neutral,  
         5 = very positive feedback 
 
Perceived Physical Benefit   PBenPhy   Total Amount of Perceived  
         Physical Benefit 
 
Perceived ADL  Benefit   PBenADL   Total Amount of Perceived  
         Benefit on activities of daily 
         Living (mobility excluded) 
 
Perceived Psychological Benefit  PBenPsy   Total Amount of Perceived  

Psychological Benefit 
 

Perceived SC Benefit    PBenSoc   Total Amount of Perceived  
         Benefit on social relationships 
 
Other Perceived Benefits   PBenOth   Total Amount of Perceived  
         Benefit on ”other” categories 

Appendix D -  Codebook Quantitative Content Analysis
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Appendix E -  Codebook Qualitative Content Analysis

Category Name  Code  Definition    Examples 

Harmony Strategy Harmo  Decisions and actions based I walked to help out a friend                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
     Based on group goals  that wanted to participate 
 
Group Opinion   Group  Statements that refer to the I participated because my  
Strategy    importance of peer-opinions friend encouraged me to 
 
Monitoring Strategy Monit  reactions to awareness of   I felt obliged to walk every  

  Being monitored  day, because my results  
         Would be submitted 

Disestablishing   Dises  Reactions to reminders, or  my partner reminded me that 
Strategy    “punishment”   I didn’t  walk much yet, so I  
         Did go that day 

Team Performance TeamP  Acts based on benefits for I walked to help my partner  
Strategy    peers    meet his goals 
 
Reasons for   Parti  Reasons to participate in the I wanted to do you a favor 
Participating    experiment 
 
Reasons for  Walks  Reasons to actually comply  I wanted to walk because it’s 
Walking    to walk    healthy 
 
Reasons for mode Prefer  Preference for walking solo duo, because I like to talk 
Preference (Duo/Solo)    or together and why? 
 
Stance towards walk- Stance  Attitude towards making I think it’s good, because it  
Ing with others    walks with friends, family is good for my marriage to 
     Or colleagues and why  talk 
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Appendix F - Overview coded data 
The transcribed interviews, with their audiofiles, can be found here: https://www.dropbox.com/sh/cgn-
4hbjyy2b3tfd/AAD8qRK1t-7M8HTCMtuBpjsWa?dl=0

Harmony Strategy
Mentions: I
“If we want to spend more time with friends, we do a walk around school”

Group Opinion Strategy
Mentions: II
“I felt a bit ashamed when submitting my results”
“Hey, shall we walk together today and then we think: okay.”

Monitoring strategy
Mentions: II
“It was like a task I had to perform”
“I felt a bit ashamed when submitting my results”

Disestablishing Strategy
Mentions: -

Team Performance Strategy
Mentions: II
“just to invest in each other”
“My partner really wanted to do that, so I participated”

Reasons for participating:
“The contact with Lester”
“I’d like to help you”
“I like walking”
“My friend asked me to participate, so I did it for him”
“Because it was for a friend”
“I thought maybe if I need some help for my test it’s also nice if I can find participants.”
“Since you are my friend, I would do that for you”
“I did a walk with a friend of mine and we had like a really good conversation”
“Because I like walking”
“The experiment was done by a friend and I just wanted to do him a favor”
“He asked”
“My friends asked me to participate, so I did it for him”
“Mainly that we wanted to help”
“just to help out, because you needed people”
“Otherwise you just sit inside the whole day”
“My partner really wanted to do that”
“My friends asked me to participate, so I did for him”

Reasons for walking
“Talk with friends”
“To help you with your investigation”
“I know that walking is healthy”
“I was a bit out of energy, I was a bit of stuck”
“I just like to walk and I like to walk together”
“It’s a bit healthy”
“To get out and not sit behind a desk all day”
“Because we are partners, it’s good to have a walk and just talk a little bit”
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“just to invest in each other”
Reasons for mode preference
“Duo, that is best”
“Duo, I like talking”
“Duo, with friends I can chat”
“Depends on my mood, Duo to catch up with someone, Solo when you’re feeling sad or you want to think 
about some things or just enjoy your walk”
“Duo, because you can have conversations in a really non-forced way”
“Duo, you are working at your relationships and I like that the most”
“Solo, I need to talk during the day so much that I like the rest of walking alone”
“Duo, just to talk a little bit”
“Duo, it’s nice to have a chat while you are walking”

Reasons for not walking
“Forgot that I had to walk”
“Too much things to do”
“Mostly tired or busy”
“I don’t feel like I need to exercise more”
“I was so busy that I forgot about it”
“You lack some kind of initiator I guess”
“It didn’t fit in my schedule”
“I had too many things to do”
“we forget it”
“other priorities, not important enough,, I have to do something else”
“you have to be both able when walking together”
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Appendix G - Decision-making process statistical analysis techniques 

Step 1: What questions do you want to address?
The research questions are:
1. “To what extent does walking together influence the frequency and duration of walking in Chinese cul-
ture, compared to Dutch culture?“

2. “To what extent does walking together affect the perceived physical and psycological benefits of walk-
ing in Chinese culture, compared to Dutch culture?

To answer these questions, there are other sub-questions to be answered. Not that these questions need 
to be addressed for both Dutch and Chinese culture separately:

Effect of Mode (Solo/Duo) on the total amount of walks made)
• Is there  a relationship between walking alone vs. together and the amount of walks made
• Do people who walk together make more walks than people who walk alone?

Effect of Mode (Solo/Duo) on the total time in minutes of all the walks 
• Is there  a relationship between walking alone vs. together and the amount of time walked?
• Do people who walk together walk longer on average than people who walk alone?

Effect of mode(Solo/Duo) on the Perceived Physical Benefit of the walks 
• Is there a relationship between walking alone vs. together and the Perceived Physical Benefit of the 

walks?
• Do people who walk together perceive the physical benefit of walks higher than the people  who walk 

alone?

Effect of mode(Solo/Duo) on the Perceived Physical Benefit of the walks 
• Is there a relationship between walking alone vs. together and the Perceived Physical Benefit of the 

walks?
• Do people who walk together perceive the physical benefit of walks higher than the people  who walk 

alone?

Effect of mode(Solo/Duo) on the Perceived ADL(Activities of Daily Living) Benefit of the walks 
• Is there a relationship between walking alone vs. together and the Perceived ADL Benefit of the walks?
• Do people who walk together perceive the ADL  benefit of walks higher than the people  who walk 

alone?

Effect of mode(Solo/Duo) on the Perceived Psychological Benefit of the walks?
• Is there a relationship between walking alone vs. together and the Perceived Psychological Benefit of 

the walks?
• Do people who walk together perceive the psychological benefit of walks higher than the people  who 

walk alone?

Effect of mode(Solo/Duo) on the Perceived Benefit of the walks on Social Relationships 
• Is there a relationship between walking alone vs. together and the Perceived Benefit of the walks on 

Social Relationships?
• Do people who walk together perceive the physical benefit of walks on Social Relationships higher 

than the people  who walk alone?

Effect of mode(Solo/Duo) on the Perceived  Benefit of the walks overall 
• Is there a relationship between walking alone vs. together and the Perceived  overall benefit of the 

walks?
• Do people who walk together perceive the overall benefit of walks higher than the people  who walk 

alone?
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If any Effect is measured between the solo and duo groups:

Culture-relatedness of the measured effect
• Does the difference, measured between the Solo and Duo group in one culture, also exist in the other 

culture?
• Is the measured difference culture related?

Note:
If the hypothesis is correct and the Duo group walked longer and more frequent on average than the Solo 
group and also perceived the benefits of the walks are higher, tests should follow on the relationship be-
tween frequency and duration of the walks and the perceived benefits to see if the relationship between 
the perceived benefit comes forth out of the fact that they walked alone vs. together, or out of the fre-
quency and duration of the walks.

Step 2: Find the questionnaire items and scales that you will use to address these 
questions

Variable:   Total amount of walks (TotWalk)
Type:    Dependent & continuous variable
Measure-method:  add up results of questionnaire item (“On which days did you make a walk?”)
Response options:  Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, Sunday
Possible range of scores: 0-7

Variable:   Total amount of time walked (TotWalk)
Type:    Dependent & continuous variable
Measure-method:  add up results of questionnaire item (“Please enter the duration of these  
    walks (in minutes)”)
Response options:  Fill in minutes walked for each day
Possible range of scores: 0-6000

Variable:   Mode
Type:    Independent & categorical variable
Measure-method:  Assigned by researcher
Response options:  -
Possible range of scores: Solo/Duo

Variable:   Perceived Benefits (Physical, Psychological, Activities of Daily Living, Social  
    relationships,  Overall).
Type:    Dependent & continuous variables
Measure-method:  add up results of questionnaire item which is recorded via a 5-poiint Likert  
    scale.(“to what extent does walking…reduce your pain in the limbs, e.g.”) 
Response options:  1= very negative feedback, 3 = neutral, 5 = very positive feedback
Possible range of scores: 1-5
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Step 3: Identify the nature of each of your variables.

Dutch participants - Continuous variables
Descriptive Statistics

N Minimum Maximum Mean

Std. 

Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error

TotWalk 29 0 5 2.69 1.606 -.231 .434 -.781 .845
TotTime 29 0 375 136.55 122.110 .701 .434 -.773 .845
PBenPhy 28 8 19 15.43 2.486 -1.435 .441 3.060 .858
PBenPsy 28 9 33 22.86 5.254 -.845 .441 .967 .858
PBenSoc 28 3 14 9.04 3.144 -.898 .441 .011 .858
PBenADL 28 4 9 7.00 1.217 -.531 .441 .008 .858
PBenOth 28 3 10 7.32 1.565 -.830 .441 1.345 .858
Valid N 

(listwise)
28

As can be seen from the skewness and kurtosis values, the continuous variables are rather skewed. Pos-
itive skewness indicates that scores are clustered at the left, at low values. Negative skewness indicates 
clustered scores at the high values. If the distribution would be perfectly distributed Skewness and Kurto-
sis values would be 0.

Positive Kurtosis indicate that the distribution is rather peaked (clustered in the centre) with long, thin 
tails. Kurtosis values below 0 indicate a distribution that is relatively flat (too many cases in the extremes).
For the total amount of walks and the Perceived Benefits, values are rather clustered in the low values, 
Total time walked is more clustered at high values. For total time walked and the amount of walks there 
are also rather much cases in the extreme values, as can be judged from the negative kurtosis values.

Normality 
A non-significant value on the Shapiro-Wilk test (value of more than 0.05) indicates normality. In this case 
the normality has been assessed of both the solo and the duo group, because they will be compared in 
the statistical analysis as well. The results vary a lot, with 9 normally distributed and 5 not normally dis-
tributed variables

Tests of Normality
Whether subject 

walked alone or to-

gether

Kolmogorov-Smirnova Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
TotWalk 1 Solo .149 13 .200* .948 13 .576

2 Duo .265 16 .004 .849 16 .013
TotTime 1 Solo .159 13 .200* .909 13 .179

2 Duo .149 16 .200* .929 16 .233
PBenPhy 1 Solo .320 12 .001 .749 12 .003

2 Duo .204 16 .074 .900 16 .079
PBenPsy 1 Solo .183 12 .200* .945 12 .560

2 Duo .149 16 .200* .922 16 .183
PBenSoc 1 Solo .356 12 .000 .834 12 .023

2 Duo .265 16 .004 .806 16 .003
PBenADL 1 Solo .230 12 .080 .900 12 .160

2 Duo .191 16 .123 .936 16 .298
PBenOth 1 Solo .174 12 .200* .932 12 .397

2 Duo .296 16 .001 .833 16 .008
*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction



50

Dutch Participants - Categorical variables
Whether subject walked alone or together

Frequency Percent Valid Percent

Cumulative 

Percent
Valid 1 Solo 13 44.8 44.8 44.8

2 Duo 16 55.2 55.2 100.0
Total 29 100.0 100.0

Group sizes in Solo and Duo mode

Chinese participants - Continuous variables
Descriptive Statistics

N Minimum Maximum Mean

Std. 

Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error

TotWalk 18 2 7 4.61 1.614 .247 .536 -.711 1.038
TotTime 18 20 345 128.50 73.524 1.286 .536 3.551 1.038
PBenPhy 18 7 19 12.56 3.451 .328 .536 -.766 1.038
PBenPsy 18 13 35 22.39 6.391 .131 .536 -.745 1.038
PBenSoc 18 3 13 7.72 2.886 -.068 .536 -.580 1.038
PBenADL 18 3 9 5.78 1.592 .212 .536 -.241 1.038
PBenOth 18 2 10 6.83 2.229 -.410 .536 -.352 1.038
Valid N 

(listwise)
18

As can be seen the values are rather similar for Chinese participants, although in this case more varia-
bles are clustered in the low values (positive value). Perceived Benefit on Social Relationships (PBenSoc) 
doesn’t seem that skewed at all.

Tests of Normality
Whether subject 

walked alone or to-

gether

Kolmogorov-Smirnova Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
TotTime 1 Solo .322 5 .099 .854 5 .207

2 Duo .229 13 .061 .926 13 .300
TotWalk 1 Solo .229 5 .200* .867 5 .254

2 Duo .274 13 .009 .844 13 .024
PBenPhy 1 Solo .160 5 .200* .976 5 .911

2 Duo .137 13 .200* .959 13 .741
PBenPsy 1 Solo .205 5 .200* .933 5 .616

2 Duo .150 13 .200* .960 13 .755
PBenSoc 1 Solo .245 5 .200* .890 5 .359

2 Duo .193 13 .200* .937 13 .417
PBenADL 1 Solo .367 5 .026 .684 5 .006

2 Duo .192 13 .200* .951 13 .611
PBenOth 1 Solo .300 5 .161 .833 5 .146

2 Duo .189 13 .200* .912 13 .193
*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction
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Categorical variables - Chinese Participants
Whether subject walked alone or together

Frequency Percent Valid Percent

Cumulative 

Percent
Valid 1 Solo 5 27.8 27.8 27.8

2 Duo 13 72.2 72.2 100.0
Total 18 100.0 100.0

This sample size is quite small, 18 participants and especially the solo group with 5 participants. Notably, 
most variables are normally distributed, except for the duo group in regards to the total amount of walks 
(TotWalk) and the solo group in regards to the Perceived Benefits on Activities of Daily Living (PBenADL). 
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Step 4: draw a diagram for each of your research questions

Sometimes it is easier, and clearer, to summarize the key points of research questions in a diagram. 
To put together some of the information collected in Steps 1 and 2 in a simple format that will help to 
choose the correct statistical technique to use, or to choose among a number of different options.

“To what extent does walking together influence the frequency and duration of walking in Chinese culture, 
compared to Dutch culture?“

 “To what extent does walking together affect the perceived physical and psycological benefits of walking 
in Chinese culture, compared to Dutch culture?

As defined in step 1, these research questions have a lot of sub-questions that investigate the effect of the 
mode (Duo/Solo) on the walks or subcategories of Perceived Benefits. For example:
Do people who walk together make more walks than people who walk alone?
For those questions two tables have been made of the participants, which compares the means of the 
groups.

Dutch Participants

Solo Duo
Mean amount of walks 2.08 3.19

Mean time walked 60 198.75
Mean perceived physical benefit 15.08 15.69

Mean perceived psychological benefit 24.33 21.75
Mean perceived benefit on social activities 8.83 9.19

Mean perceived benefit on activities of daily living 7.33 6.75
Mean perceived other benefits 7 7.56

Chinese Participants

Solo Duo
Mean amount of walks 5.40 4.31

Mean time walked 144.6 122.3
Mean perceived physical benefit 13.6 12.15

Mean perceived psychological benefit 18.4 23.92
Mean perceived benefit on social activities 7 8

Mean perceived benefit on activities of daily living 5.2 6
Mean perceived other benefits 6 7.15

On first glimpse the biggest differences lie in the amount of time walked within Dutch culture and the per-
ceived psychological benefits in Chinese culture. When comparing the two cultures, biggest differences 
are In the amount of time walked for the solo group e.g. But since the solo group in China only consists 
of 5 people, it’s very hard to draw any conclusions. Added to that, the Solo group in China doesn’t differ 
much compared to the Duo group, so it’s not really interesting in regards to what is being investigated.

As noted before: If the hypothesis is correct and the Duo group walked longer and more frequent on av-
erage than the Solo group and also perceived the benefits of the walks higher, tests should follow on the 
relationship between frequency and duration of the walks and the perceived benefits to see if the rela-
tionship between the perceived benefit comes forth out of the fact that they walked alone vs. together, or 
out of the frequency and duration of the walks.

Although there doesn’t seem to be any significant differences in Perceived Benefits between the solo 
and duo group in the Netherland (where the total amount of time does differ) or differences in time and 
frequency of walks in China, boxplots were generated to check for any possible correlations between Per-
ceived Benefits and the total time walked.
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Dutch Participants
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Chinese Participants

These boxplots are used to check for correlations between the total amount of time walked and the 
perceived benefits of the walks. The Boxplots would suggest a correlation in a case that when the Total 
amount of time (X-axis) increases, so does the Perceived Benefit (Y-axis). One would then be able to rec-
ognize a diagonal pattern from the lower left corner, to the upper right corner. This is not the case in any 
of the boxplots, which seems to indicate that there are no relationships between the total amount of time 
walked and the perceived benefits of the walks.
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Step 5: Decide whether a parametric or a non-parametric statistical technique is 
appropriate

Parametric tests would are preferred in most cases, since they are more powerful than non-parametric 
statistic, but they do make assumptions about the data that are more stringent. One of the assumptions 
about parametric tests is that the  underlying distribution of scores in the population from which the sam-
ple is drawn is normal. Examples of parametric tests are t-tests, ANOVA, Pearson correlation, etc.) Each of 
these tests also have additional assumptions.

However, the continuous variables have already been checked for normality and have concluded that not 
all of them are normally distributed. Since not all of them meet the assumption of a normal distribution, 
there are 3 options:

Use the parametric technique anyway

In some cases it’s possible to use a parametric technique anyway and hope it doesn’t seriously invalidate 
the findings. Some statistics writers argue that most of the approaches are fairly “robust” and will tolerate 
minor violations of assumptions. Particularly if you have good size sample.

However, when investigating it further, it seems to be a controversial method and also dangerous:

“for small samples, or highly skewed distributions, the above asymptotic result may not give a very good 
approximation, and so the type 1 error rate may deviate from the nominal 5% level” (Bartlett J, 2013)   

“The use of classic parametric tests when assumptions are violated can lead to the inaccurate calculation 
of p values. This can results in an increased risk of falsely rejecting the null hypothesis”(Erceg-Hurn D M & 
Mirosevich V M, 2008)

So the decision was made to not use this method to avoid the risk of false results.

Manipulate your data so that the assumptions of the statistical test are met.

Some authors suggest “transforming” your variables if their distribution is not normal. However, there 
is some controversy about this approach (Jullie Pallant, 2007) It didn’t seem wise to dive into more ad-
vanced  and dangerous topics, without knowing all of the basics, so the decision was made not to use this 
technique either.

Use a non-parametric technique

For many of the commonly used parametric techniques, there is a corresponding non-parametric alterna-
tive. These still come with some assumptions, but less stringent ones. These non-parametric alternatives 
tend to be not as powerful; that is, they may be less sensitive in detecting a relationship or a difference 
among groups.

Conclusion: Using  non-parametric techniques seems like the most sensible thing to do , of course the 
preference would be to use a parametric one, but this seems like the best alternative.
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Step 6: Making the final decision

With all the information retrieved, an informed decision can be made on which statistical techniques to 
use.

Research questions 
The tables made in step 4 seemed to give a nice first indication of the scores, paired with the sub-ques-
tions from step 1 it seemed most logical to compare groups (solo/duo) in both cultures and when a signif-
icant difference is found, to compare that with the same score in the other culture to see if that difference 
might be driven by cultural factors.

The way the hypothesis for the research questions can be retained is when there is a significant differ-
ence between the Solo and Duo group (in favor of the duo group) in Chinese culture on any of the contin-
uous variables and that difference cannot be found in Dutch culture and the scores on that continuous 
variable for the Dutch Duo group is significantly lower than the Chinese Duo group.

Independent-Samples T-Test.
To compare the effects of the mode (solo/duo) on the amount of walks, the time walked and the scores 
on the perceived benefit questionnaire, an independent-samples t-test can be used. it can also be used to 
compare the effects of the nationality of one group at a time on a continuous variable.

An independent samples t-test is used when the researcher wants to compare the mean score, on some 
continuous variable, for two different groups, which would fit the description above.  However, this is a 
parametric test and in this case, not all of the data is normally distributed.

For the normally distributed data  the t-test would seem like the way to go, since there is one categorical 
independent variable (Solo & Duo or Chinese & Dutch) and there is one continuous dependent variable 
(amount of time walked, e.g. and the perceived benefit sub-scales). 

For the non-normal distributed data, a non-parametric alternative must be used, which would be the 
Mann-Whitney U Test.

Mann-Whitney U Test.
This technique is used to test for differences between two independent groups on a continuous measure. 
Instead of comparing means of the two groups, as in the case of the t-test, the Mann-Whitney U test actu-
ally compares medians. It converts the scores on the continuous variable to ranks, across the two groups. 
It then evaluates whether the ranks for  the two groups differ significantly. As the scores are converted to 
ranks, the actual distribution of the scores doesn’t matter. For the analysis of the data, Mann-Whytney U 
tests are used when one of the variables is not normally distributed, and if they both are an independent 
samples t-test is used
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Solo vs. Duo groups

Dutch Participants - Total amount of walks.

Descriptive Statistics

N Mean Std. Deviation Minimum Maximum
TotWalk 29 2.69 1.606 0 5
Whether subject walked alone 

or together
29 1.55 .506 1 2

Ranks
Whether subject walked alone 

or together N Mean Rank Sum of Ranks
TotWalk 1 Solo 13 11.62 151.00

2 Duo 16 17.75 284.00
Total 29

Test Statisticsa

TotWalk
Mann-Whitney U 60.000
Wilcoxon W 151.000
Z -1.982
Asymp. Sig. (2-tailed) .047
Exact Sig. [2*(1-tailed Sig.)] .056b

a. Grouping Variable: Whether subject walked 

alone or together
b. Not corrected for ties.

The main values that  need to be looked at in the output are the Z-value and the significance level. If the 
sample size is larger than 30, SPSS will give  the value for a z-approximation test, which includes a correc-
tion for ties in the data. 

In the amount of walks the Z-value is -1.982 with a significance level of 0.047. Typically, we will use the Ex-
act significance, although if the sample size is large, the asymptotic signifance value can be used to gain a 
little statistical power. (Using SPSS, n.d.) The significance is higher than 0.05, so the result is insignificant. 
There is no statistically significant difference in the amount of walks made between those that walked 
alone and those that walked together in Dutch culture.

Which group is higher can be seen from the ranks column, however it’s better to present the median val-
ues for each group.

Report
TotWalk  
Whether subject walked 

alone or together N Median
1 Solo 13 2.00
2 Duo 16 3.00
Total 29 3.00

Appendix H - Results SPSS Tests
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Effect size
Effect size statistics provide an indication of the magnitude of the differences between the groups.
SPSS does not provide an effect size statistic, but the value of Z that is reported in the output can be used 
to calculate an approximate value of r. This would be interesting only when a significant difference is 
found.

R = z / square root of N (Where N = total number of cases)

0.1 = small effect, 0.3 = medium effect, 0.5 = large effect.

The result of the test is reported as follows:

A Mann-Whitney U test revealed no significant difference in the total amount of walks of people that 
walk together (Md = 3, n = 16) and people that walk alone (Md=2, n = 13), U = 60, z = -1.982, p = 0.056, r 
= 0.37 

Dutch Participants - Total amount of time walked
Since the total amount of time walked is normally distributed for both Dutch groups, an independ-
ent-samples t-test has been performed:

An independent sample t-test was conducted to compare the total amount of time walked for both 
participants that walked alone and those that walked together. There was a significant difference 
in scores for people that walked alone(M = 60,00, SD = 53,19) and people that walked together (M = 
198,75, SD = 127,92); t(20,88) = -3.94, p = 0.001(two-tailed). The magnitude of the differences in the 
means (mean difference = -138.75, 95% Cl: -212.019 to -65.481 ) was very large (eta squared = 0.39)

Effect size statistics provide an indication of the magnitude of the differences between the groups. The 
most commonly statistic to determine the effect size of an independent samples t-test is the eta squared, 
which is calculated as follows:

Eta squared = t² / t² +(N1+N2+2)

The guidelines for interpreting this values are:
0.01 = small effect
0.06 = moderate effect
0.14 = large effect

Dutch Participants - Total Perceived Physical Benefit

A Mann-Whitney U test revealed no significant difference in the total perceived physical benefit be-
tween people that walk together (Md = 16, n = 16) and people that walk alone (Md=15, n = 12), U = 
76.5, z = -- 0.924, p = 0.371

Dutch Participants - Total Perceived Psychological Benefit

An independent sample t-test was conducted to compare the Perceived Psychological Benefit of walks 
for both participants that walked alone and those that walked together. There was no significant differ-
ence in scores for people that walked alone(M = 24.33, SD = 4.313) and people that walked together (M 
= 21.75, SD = 5.745); t(26) = 1.304, p = 0.204(two-tailed)

Dutch Participants - Total Perceived Benefit on Social Relations

A Mann-Whitney U test revealed no significant difference in the total perceived benefit on social rela-
tions between people that walk together (Md = 11, n = 16) and people that walk alone (Md=9, n = 12), U 
= 79, z = -- 0.799, p = 0.450
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Dutch Participants - Total Perceived Benefit on Activities of Daily Living

An independent sample t-test was conducted to compare the Perceived Benefit of walks on activities of 
daily living for both participants that walked alone and those that walked together. There was no sig-
nificant difference in scores for people that walked alone(M = 7.33, SD = 0.888) and people that walked 
together (M = 6.75, SD = 1.390); t(26) = 1.269, p = 0.216(two-tailed)

Dutch Participants - Total Other Perceived Benefits

A Mann-Whitney U test revealed no significant difference in the total other  perceived benefits between 
people that walk together (Md = 8, n = 16) and people that walk alone (Md=7, n = 12), U = 68.5, z = -- 
1.339, p = 0.205

For the Dutch participants, there is only a significant difference found between the solo and duo group in 
the total amount of time walked. The duo group walked significantly more than the solo group. On to the 
Chinese participants:

Chinese Participants  - Total amount of walks

An independent sample t-test was conducted to compare total amount walks for both participants that 
walked alone and those that walked together. There was no significant difference in scores for people 
that walked alone (M = 5.40, SD = 1.817 )and people that walked together (M = 4.31, SD = 1.494);  t(18) 
= 1.313, p = 0.208(two-tailed)

Chinese Participants  - Total amount of time walked

An independent sample t-test was conducted to compare total amount of time walked for both partic-
ipants that walked alone and those that walked together. There was no significant difference in scores 
for people that walked alone (M = 122.31, SD = 51.62) and people that walked together(M = 144.60, SD 
= 120.54 );  t(18) = 0.564, p = 0.580(two-tailed)

Chinese Participants  - Total Perceived Physical Benefit

An independent sample t-test was conducted to compare the Perceived Physical Benefit of walks for 
both participants that walked alone and those that walked together. There was no significant differ-
ence in scores for people that walked alone(M = 13.60, SD = 1.778) and people that walked together (M 
= 12.15, SD = 0.919); t(18) = 0.787, p = 0.443(two-tailed)

Chinese Participants  - Total Perceived Psychological Benefit

An independent sample t-test was conducted to compare the Perceived Psychological Benefit of walks 
for both participants that walked alone and those that walked together. There was no significant differ-
ence in scores for people that walked alone(M = 18.40, SD = 2.293) and people that walked together (M 
= 23.92, SD = 1.752); t(18) =- 1.737, p = 0.102(two-tailed)

Chinese Participants  - Total Perceived Benefit on Social Relations

An independent sample t-test was conducted to compare the Perceived Benefits of walks on social 
relations for both participants that walked alone and those that walked together. There was no signif-
icant difference in scores for people that walked alone(M = 7.00, SD = 3.937) and people that walked 
together (M = 8.00, SD = 2.517); t(18) =- 0.647, p = 0.527(two-tailed)
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Chinese Participants  - Total Perceived Benefit on Activities of Daily Living

A Mann-Whitney U test revealed no significant difference in the total perceived benefit on activities of 
daily living between people that walk together (Md = 6, n = 13) and people that walk alone (Md=6, n = 
5), U = 23.5, z = - 0.934, p = 0.387

Chinese Participants  - Total Other Perceived Benefits

An independent sample t-test was conducted to compare the Perceived other Benefits of walks for 
both participants that walked alone and those that walked together. There was no significant differ-
ence in scores for people that walked alone(M = 6.00, SD = 2.449) and people that walked together (M 
= 7.15, SD = 2.154); t(18) =- 0.982, p = 0.340(two-tailed)

Dutch vs, Chinese culture

The only significant difference between the solo & duo was found in the total amount of time walked for 
Dutch participants. Let’s check the culture-relatedness of this difference.Since the total amount of time 
walked for both cultures is normally distributed for both duo groups, an independent-samples t-test has 
been performed:

An independent sample t-test was conducted to compare the total amount of time walked for partici-
pants those that walked together in Both Dutch and Chinese culture. There was a significant difference 
in scores for Dutch participants (M = 198,75, SD = 127,92) and Chinese participants (M = 122,31, SD = 
51,624); t(20,582) = 2.182, p = 0.041(two-tailed). The magnitude of the differences in the means (mean 
difference = 76.442, 95% Cl: 3.482 to 149.403) was large (eta squared = 0.15)
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