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The topic of job satisfaction is becoming a major concern for companies in recent years.
The well-being of employee’s not only physically but mentally as well is crucial for a com-
pany’s better performance and public image. The rapid increase in globalization has af-
fected Finland positively, as the country has a more diversified workforce, thus needing to
adopt to more cultures and values.

This thesis aims to understand the general level of satisfactions foreigners in Finland have
in their respective jobs. KNIME analytical platform has been used primarily to analyse the
data. And the analysed data has been written in an easy-to-understand format for readers.

This thesis covers the definition of job satisfaction, importance and how we can use data
mining and analysis to determine how foreign employees in Finland are coping with work-
ing there.

The results of the findings explain and answer the research’s main and sub research ques-
tion. The research also provides the current rating of 3 factors of job satisfaction, physical
and mental health, personal growth and cultural fit.

This research aims to be useful for future studies in providing insight of the current job sat-
isfaction and provide basis for comparing different factors and establish corelation to im-
prove the job satisfaction of the current and future workforce.
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Introduction

Job satisfaction is the combination of environmental, psychological and physiologi-
cal events that will determine if a person can truthfully say they are satisfied with a
job (Happock, 1935). Although written almost a century ago this aptly named book,
is still effective in defining the meaning of job satisfaction because, pleasant or un-
pleasant circumstances an employee faces at their work will influence their view

on their work.

Economic and technological changes all around have brought about a radical
change in working nature. The perception of people with regards to their work has
also changed, although we would need to determine if it is for the better or for
worse. Good knowledge on how employees feel about their workplace is one of
the most crucial things a company needs to determine.

As the business world is growing more and more each day, businesses are ex-
panding and with it the demand of employees is at an all-time high to meet their
goals for the day. A company or a business is as good as the service or product
they give and, the high competition between industries and businesses demands
them to have high performance in-order-to establish competitive advantage. In re-
lation, having high performance for a company means having employees that per-
form well. Job satisfaction and performance is a hand and glove concept. One is
very dependent on the other. Mathematically, they are directly related. In simpler

terms the increase of one will increase the other and vise versa.

According to data provided by Statistics Finland there are a total of 423,494 peo-
ple with non-Finnish origin (Statistics Finland 2021). That is approximately 8% of
the entire population of Finland, which can not be considered slight. Of that popu-
lation a little over 200,000 are of working age and are currently working. Having
this many workers in the economy will significantly affect the way the economy

performs with regards to productivity.
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As mentioned in the above paragraph, employee satisfaction and performance are
dependent on each other. Thus, companies should not focus only on their em-
ployee’s performance but also their satisfaction.

This thesis aims to show what the level of the current foreigners job satisfaction is,
and make a general summary of where the lowest satisfaction lies. Which industry
is the most prevalent in dissatisfaction and why?

This research will heavily rely on Data Mining and Analysis to get the most accu-
rate reading of the collected data. Nowadays, companies can gain a substantial
amount of useful information by analysing a plethora of data and extract patterns
or find a connection (SOJECT, 2020). Data mining is one of the core competen-
cies of many companies these days be it large or small. There is tremendous im-
portant information to be gained by analysing data such as, make better decisions,

find leads, predict future trends and understand their own company better.

KNIME Analytics Platform is a platform that has broad prediction abilities and as
well as many analytical possibilities by taking huge amounts of data. By analysing
the data that is collected using a questionnaire, | will use KNIME to group similar
categories(cluster), find trends and why certain industries have an over all low rat-

ing satisfaction level.

In conclusion, | will be using machine learning and data mining and analysis with
the help of KNIME to collect, analyze, implement and make general conclusion
based on the data collected through a survey that has been sent out to about 120
people and the interviews of four people with varying professions. By utilizing
KNIME | will be answering all the research questions and provide a step by step

development of the project on the platform.

This thesis will give companies or readers an understanding of their current em-
ployee satisfaction status and adjust their values and processes accordingly so it

can be all inclusive for a better performance.
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2 Research Question and Research Methods

The main research question of this thesis is investigating how to analyse the Job satisfac-
tion and performance of foreigner employees in finland through KNIME analytics Platform.

2.1 Sub-Questions

In-order-to grasp the full impact of this thesis’ main question we need to go through the

sub questions that will clarify it further:

1. How we can use KNIME to analyse the current level of job satisfaction of
foreigners in Finland. The use of KNIME not only ensures the accuracy of
the analysed data result but it makes for an easy understanding for the
reader what the results will be.

What is the lowest score category and what the reason is?

3. What common factors affect the satisfaction level of employees?

Job satisfaction is one of the core concepts businesses and companies should give em-
phasis on. But surprisingly job satisfaction surveys are done once or twice a year with a
long gap in between, with no way of measuring if the changes implemented have been
helpful or not. Data mining along with KNIME can be helpful to answer these sub ques-
tions and better explain the data set, the process and the final result in a comprehensible

manner so that readers can easily understand it.

3 Methods

In this chapter, we can get a clear picture of the methodology that is followed during writ-

ing the thesis which is mixed methods and workflow process using CRISP-DM.
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3.1 Methodology

Data mining, data analytics and machine learning are implementations that are compli-
cated, as a result the implementation process should be organized very well. This thesis is
organized in to three iterations:

The first iteration will be collecting the data through interviews and questionnaire. The sec-
ond iteration focuses on developing the project in KNIME Analytical Platform to create the
concept. And the third iteration is the interpretation of the KNIME results along with their

discussion and possible recommendation for companies.

3.2 Mixed Methods

This thesis uses mixed methodology to conduct its research. Mixed method is a methodol-
ogy that involves the combination of both qualitative and quantitative method to answer
research questions (Renwick, 2021). Separately quantitative and qualitative methods
have their own strength and weaknesses but by combining them we can get a better and

stronger outcome and validation with little to no weaknesses.

Combining different methods can be difficult if the data set is of different nature. This the-
sis has conducted both qualitative and quantitative method using a questionnaire and

semi-structured interviews.

The data collected quantitatively is the questionnaire that has been answered by 102 peo-
ple deciding their emotions regarding their current job. The qualitative data is collected
through a semi-structured interview where the interviewees were asked to rate their satis-

faction and other open ended questions that can be quantifiable when analyzed.
3.3 Workflow Process

As mentioned in previous chapters it is quite important to understand and organize the im-
plementation process of a complicated subject such as data mining and analysis. As a re-
sult the meticulous planning of the whole process will provide a structured and easily deci-
pherable project. This thesis will use CRISP-DM method to present the data science life

cycle.
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CRoss Industry Standard Process for Data Mining (CRISP-DM) is a model that catago-
rizes the data science life cycle in to six stages (Vorhies, 2016). By breaking down stages
in to six categories and basing each stage’s around data mining using structured ap-

proach, this methodology has become essential in predictive analytics.

The structured and organized nature of this methodology allows data miners to stay fo-
cused on the goal. When there is huge amounts of data coming, often it is common to
lose sight of the purpose of the analysis and the process will keep repeating itself or not
have and end. The break down of these stages and iterative nature of CRISP-DM will al-
low the project to evaluate each stages and make changes accordingly. This will minimize

risks of not reaching the ultimate goal.

Data

Business ; ! Understanding
Understanding

Data
Deployment Preparation

| |

Modeling

Evaluation

Figurel. CRISP-DM

A. Business Understanding
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The business understanding phase is the most fundamental part, where we focus on un-
derstanding the objectives and requirements of the project. This phase is essential in that
it could lay a strong foundation for the success of the project (Vorhies, 2016).

Business understanding determines the business objectives having this phase in first
place will help steer the project the right way and determine the focus areas for the pro-
ject. We can easily determine what the problem is that needs to be solved.

Each business and project are vastly different from each other, one size does not fit all, so
tailoring the way the project will be implemented with the business in focus might reduce

risk of failure.

B. Data Understanding

After determining the focus of the business, we add more foundation to the understanding
by identifying, collecting, discover insights to the data and analysing the data set that will
assist in achieving the project goal. While collecting data, we will only have raw data, if not
understood accurately it can lead to misinterpretations that could possibly jeopardize the

project or business. This phase has four tasks:

e Collect initial data: understanding the source of the data and determining the rel-
evance of the data.

e Describe data: examining the raw data collected and determining its properties.

e Explore data: taking a closer look in to the collected data to explore the relation-
ships amongst the data.

o Verify data quality: determining the quality and relevance of the data.

Understanding the data set we will be working with is a crucial step in solving the initial
business problem we are facing. It is imperative we determine the importance of the data
we have collected and how accurate it is regarding the business problem because it is an
important tool we will be using to come up with resources and methods to start the project.
In addition, the inability to understand the data set can mean that we would need to stop

the project to re-evaluate the scope and problem of the project.
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C. Data Preparation

In most projects data preparation constitutes about 80% of the project (Data Science Pro-
ject Management, 2019). Commonly known as data munging, will organize the final data
that will be used in the modelling phase. In Data preparation phase we will convert the
raw data we collected to fit the final dataset we will be preparing. This phase has five
tasks:
e Select data: filtering out data that is relevant enough to be included or excluded.
¢ Clean data: avoiding garbage-in, garbage-out by removing erraneous values that
can affect the dataset.
¢ Construct data: exploring all the collected data and determining new attributes
that will be advantageous for the next phase.
e Integrate data: by combining data with common traits we create new data set.

e Format data: re-formatting data that will fit the project or business.

D. Modelling

By taking into consideration the data set we have and the tools we have used we will build
and assess different models that bet suit the business or project. Designing the best
model for the project will increase the accuracy of the prediction and provide a solid model

that can be relied on heavily and that is not susceptible to risk of failure.

The ideal approach for modelling for a project is having more than one model which you
can compare for the best possible outcome. The copious amount of modelling techniques

makes the task of creating various data models easier. This phase has four tasks:

e Selecting modelling techniques: deciding which methods to use neutral, cluster,
regression...

e Generate test design: breaking down the modelling approach in to training, test-
ing and validation.

e Build model: creating a model that fits the business requirement or objective.

e Assess model: by comparing the various models that have been build, deciding
which is the best fit.

10
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E. Evaluation

In this phase, the models that have been created will be evaluated to determine if they
have met the objectives that were set in previous phases or not. Based on the evalua-
tion’s success we can then move forward to the next phase, if not however, we must go

back and alter the model to make it a better fit.

The deeper the evaluation is the better it is to secure success, reviewing the steps in-
volved and the creation of the model and assessing it thoroughly can be beneficial in the
long run to avoid mistakes and stay focused on the objectives that were set. This phase

has three tasks:

o Evaluate results: determining if the created models meet the objectives or not.

e Review process: thorough evaluation of all the steps taken in-order- to determine
if any steps were overlooked or not given much emphasis.

¢ Determine next steps: following the above two tasks we will then decide if we will

go ahead with the project or if we would need to change or adjust further.

F. Deployment

Based on the requirements set initially, this phase can either be simple as possible or very
difficult (CRISP-DM, 2013). The accessibility of a model is as crucial as the model itself.
This phase has four tasks:

¢ Plan deployment: map out the deployment process and model

¢ Plan monitoring and maintenance: detecting and avoiding issues while deploy-
ing is very important, having a plan to effectively carry out this task can reduce
risks.

e Produce the final report: the project team will create a summart of the data min-

ing results so it can be inspected further.

11
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e Review project: breaking down the project process to learn from the mistakes,

successes, and improvement areas.

4 Related Research

In this chapter the topics about job satisfaction, Data mining and Machine learning will be
discussed in depth so readers can get better understanding of each method used during
this thesis. Furthermore, it will determine the importance of each topic pertaining to the
thesis.

41 What is Job Satisfaction

Job satisfaction is a phrase we seem to hear often, but as much as it is being talked about
it does not have an exact definition. How a person defines their satisfaction is very de-
pendent on their own views and values thus, it makes it hard to generalize the definition of
job satisfaction. But the definition that comes close to describing this term is, the positive
emotional feeling people feel in response to the experience they have in doing their job
(BasuMallick, 2020).

The favourable or unfavourable conditions employees are met with daily in their work-
space will lead them to determine whether they are satisfied or not. There are many things
to take into consideration for a person to say that they are satisfied with the job they do.
Because of that job satisfaction is an unquantifiable metric that is hard to measure, it var-
ies from employee to employee even when said employees are working under the same

conditions the result is often different.

It is important for companies to measure and monitor their employee’s satisfaction fre-
quently. Research shows that satisfied employees have higher motivation to work, very
engaged and perform better (Bourne J., 2020). The benefit of this has not gone unnoticed
by companies, hence the reason for the bi-yearly or quarterly satisfaction survey every

company conducts to gauge the overall mind set their employees are in.

12
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The satisfaction surveys contain a list of question that are tailored to measure the feeling
of employee’s at their job, be it positive, negative or neutral (De La Haye, 2020). These
questions are specific to the industry the company is in and takes in to consideration dif-
ferent factors, characteristics and level of their employees like age, gender, level of edu-
cation... Having these factors as a basis of the survey can help determine the trends in

the organization that was not otherwise detectible if a survey was not used.

In the old days there were not surveys but performance level was the determinant of the
importance of an employee. Regardless of the working conditions, an employee was

meant to produce “x” amount of product, sell “x” amount of product or have “x” amount of
clients and if they fail to do so they were deemed unimportant and thus expendable. For-
tunately, that has changed. Companies now not only take the working conditions in to
considerations but other economical, political and social factors when creating these sur-
veys. They make sure that each employee is valued and that on its own can boosts the

satisfaction level each employee will have.

Since satisfaction is not a quantifiable element, the measurement can be tricky and open
to interpretation. But most surveys take on a form of answer being “strongly dissatisfied”
and “strongly satisfied”, scoring in this way will simplify the data analysis and is more-

quicker for employees to finish the survey.

The satisfaction survey conducted for this thesis took similar form where each employee
answers ranged from very dissatisfied being a score of “1” increasing all the way to very
satisfied “5”. The questions on the conducted survey are very general as this survey was
not for a specific industry but is effective in giving accurate and general satisfaction level

idea to the researcher.

4.1.1 Importance of Job Satisfaction

Over the decades, the world has moved from being a product and manufacturing market
to service oriented market( Bathena Z, 2018). Most of the growth in the market has been
towards soft powers and services economies, and companies realize that they must shift
their focus on the human resources they possess. This focus is about giving their employ-

ees the necessary attention to the issues they face, and keep the employees happy. One

13
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of the main goals of businesses or organizations is ensuring the satisfaction of employees
with regards to how they feel about their daily job.

Employee retention is a key goal for organization, not just from reducing cost perspective,
in terms of training a new employee and building trust. But creating loyal employees that
will treat the firm as if it were their own and give their best performance. A retained and
satisfied employee will not only be an ambassador for their brand with in the company but
also praise the company externally also.

Employee satisfaction needs to be viewed in both short term and long term (Bathena Z.
2018). The short term is linked to the way the employees see the company, if they per-
ceive it in a positive light they can see themselves working there in the future. If not, they
will look for change as soon as possible, and because they have not built a sense of trust
and loyalty to the company it will be easy for them to do so. Resulting in high employee

turnover.

In the long-term vision is important to determine which of the employees are dissatisfied,
because having to work at a place they are not satisfied with will spur them to look for
other reasons to dislike the company even more. A dissatisfied employee might associate
their dislike for the company with the values it has and derive a skewed assumption, for
example favoritism, gender inequality, wage gap... Assumptions like this will hurt the com-
pany’s reputation and cast a bad light and can be projected extrinsically affecting its eq-

uity.

Moreover, in due time it comes to a point where the employee satisfaction will affect profit-
ability because of sub-par performance of employees in treatment of customers. For this
additional reason companies should invest in their employees well-being. Research
shows that service organizations that have great performance and customer satisfaction

have better return on investment (Deeprose, 2006).

When a company is praised for its great working conditions and opportunities, prospects
will line up in hopes of getting a job there. And the opposite is true if it is criticized. There-
fore, companies need to identify dissatisfied employees and work towards fixing their

grievances and leaving a positive impression.

14
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Companies have adopted the “Customer is always right” mantra especially in the service
sector. This has greatly affected the employees and, employee turn-over had sky rocketed
(Bourne J, 2020). So, through time this mantra has since been modified to include the em-
ployees as well and be fair in deciding who was wrong in difficult situations. The idea
these days service giving companies are adopting is that if the company takes care of the
employees then the employees will take care of the customers to the best of their abilities.
This has brought balance to both entities and employees feel like they have a voice in
standing up for themselves in cases of disputes with customers.

The questionnaire in this research has included questions about the feelings employees
have towards the values of the company they are employed in. Whether or not the way
the company enforces its values and is inclusive of their cultural differences. Having ques-
tions like this will demonstrate the notion they have towards their companies and if they

feel recognized or not.

4.1.2 Factors and out-comes of Job Satisfaction and Performance

Work is one of the most relevant aspects in a person’s life. Understanding the effects sev-
eral conditions have on job satisfaction is crucial to enhance employee’s productivity and

performance.

The most essential outcomes of job satisfaction is job performance (Robbins and Judge,
2019). Satisfaction of employees in their work will guarantee great customer service and
increase customer satisfaction. Job satisfaction correlates with performance strongly, and

the effect it has can be indicative of the quality of work that is done.

When referring to working conditions to make employees more satisfied, there are exter-
nal, internal, environmental, and personal things to consider. In each aspect, there is ele-
ments we can change to increase the satisfaction of employees. At the same time there

are countless aspects that are out of the control of the company such as, weather, travel,

personal relationships... These things occur outside of the work and thus cannot be

15
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changed or controlled so they cannot be considered as attributes if an employee is dissat-
isfied.

SOURCES OF JOB SATISFACTION ]
ORGANISATIONAL WORK WORK PERSONAL
FACTORS ENVIRONMENTAL ITSELF FACTOR
FACTORS
> SALARIES > SUPERVISION Pt [ [ A
ALARI SENIORITY
AND WAGES ¥ VARIETY
> AUTONOMY AND —
> PROMOTION - WORK GROUP FREEDOM TENURE
CHANCES L ROLE AMBIGUITY
AND ROLE
~ONFLICT
> PERSO-
> COMPANAY > WORKING o INTERESTING i
POLICIES CONDITIONS WORK

Figure 2. Sources of Job satisfaction (Ventakesh, 2019)

Organizational factors play a significant role in influencing the satisfaction of an employee.
The list in the above picture is according to the priorities given by most employees, sala-
ries and wages is in the top. According to Maslow’s model of satisfaction, money is
viewed as an important instrument in making sure that a persona’s needs are fulfilled. Fur-
thermore, it is indicative of the worth of the employee in terms of their work being im-
portant. This attributes to the employees feeling of accomplishment and achievement
(Ventakesh, 2019).

Similarly, work environmental factors influence the job satisfaction in a sense that how the
environment is portrayed by the employees. To some extent supervision is necessary to
make sure that employees are doing their jobs in a timely manner, if too much supervision
is demonstrated the workplace will quickly be resented by employees. The support and
co-cooperativeness employees show each other when working on team project is also a
very essential, it serves a sort of camaraderie and assistance and creates a smoother and

productive working environment.

16
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The questionnaire and interview conducted for this thesis had, multiple questions related
to the salary, promotion opportunities, and the freedom to use their skill to execute a task.
These questions will shed light on the organizational and work itself, and how it influences
them daily.

4.1.3 Measuring Job Satisfaction

Job satisfaction is a concept that is difficult to measure. It is a feeling; therefore, there is
no exact metric we can use to measure it. The feelings are all subjective, what one em-
ployee views as an asset of the company can be a nuisance to another so the balance to

find the exact metric is very challenging.

For many years it was believed that high performing employees are very satisfied with

their job. While that might be true when thought about rationally, studies have shown that
it is not necessarily always true (iEduNote, 2019). The lack of corelation between the two
has caused companies to rethink the path they take to determine the satisfaction of their

employees.
Traditionally, companies used annual surveys and reviews to gauge their employee satis-

faction, but as of late the frequency has changed to bi-annually or even more depending
on the size of the company.

17
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1. Understand
what employee
satisfaction means

4. Implement changes 2. List the benefits
based on of measuring
what you find employee satisfaction

3. Use surveys,
360-degree
reviews and
other tools

to collect feedback

Figure 3. Measuring employee satisfaction ( Totah Z. 2020)

The first step an organization needs to determine is the importance of what employee sat-
isfaction means. Its only when a company knows this importance they will give the neces-
sary focus to help their employees. Understanding the need for employee satisfaction will
ultimately lead to listing the benefits it will bring. And the approach to accomplish this
should be viewed from all angles that can affect the employee’s satisfaction and hence
their performance. And finally based on the data gathered from the survey the company
needs to implement the necessary alterations to better fit their employees.

The correlation between employee satisfaction and engagement is very straight forward.
When an employee is satisfied with their work and working conditions, they are more likely
to be engaged and dedicated to help their company achieve its mission (Nevogt D, 2020).
Furthermore, there is higher possibility that a satisfied person is not going to leave their

job.

Now it is completely possible for employees to have positive feelings towards their job

without being highly engaged or motivated. For example, a person in their late fifties who

18
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is comfortable with a secure and steady job, who is fine with the routine job they would
need to do daily. So, job satisfaction does not necessarily mean there is high engage-
ment. But the reverse is not true. An employee cannot have low satisfaction with being
highly engaged. So routinely measuring satisfaction level is beneficial for companies to
weed out the employees that have exhibited low levels of engagement and satisfaction
and try to fix it or move on to a better solution.

This thesis emphasizes the importance of the frequency of these measures among other
things, for a company regardless of its size. Finding out problems occurring in the busi-
ness is important to find out early on instead of letting it fester for a while where it gets to a

point it will affect the company negatively.

4.2 Data Analysis

Data analysis is the process of collecting, modelling and analyzing data set to elicit in-
sights that will facilitate decision making ( Calzon B, 2021). It is examining a set of data
that we have collected to draw reliable conclusions about the data collected to expand our

knowledge on the topics.

Industries nowadays utilize data analysis to help them in making an informed decision and
actions. Data analysis is hot subject to a specific industry it can be applicable in any time

of industry, this makes it a very valuable.

Data analysis helps us to induce the underlying knowledge from the data by removing ir-
relevant chaos that is created by the raw data. Data collection is a continual process, this
makes data analysis an iterative process where one must repeatedly collect new data and

make necessary adjustments to the final result (Arora S. 2021).

Qualitative analysis

This approach answers the question ‘what, ‘how’ or ‘why’. This analysis is used for data
that cannot be measured or counted or given numerical values instead expressed in lan-
guage(.Stevens E, 2020)

19
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This thesis mainly uses qualitative data to gather the second part of the survey’s question.
Where respondents need to answer each question in terms of being satisfied or dissatis-
fied.

Quantitative Analysis

This approach is measured in numbers, scales and can be further manipulated for a more
statistical approach. Anything that can be counted and measured with numerical value is
called quantitative data (Stevens E., 2020). Thus it can be measured using quantitative

approach.

Text analysis
Test analysis is a technique that can be used to analyse machine readable facts, to create
structured data out of unstructured content. By slicing and dicing filed and data to easily

to read and interpret data one can extract information.

This thesis has used all three techniques to achieve the intended goal. The qualitative and
guantitative approaches are mostly evident in the interview and questionnaire parts,
where the employees participating were asked to answer the questions that covered the
what, how and why to deciding how they feel about certain aspects of their job by rating
them in the numbers ranging from 1- 5. Furthermore, this thesis has used text analysis or

text mining to cluster, predict and associate data results.

4.2.1 Descriptive data analytics

The descriptive data analytics model is initial process to any analytical process, it de-
scribes or summarize data points for better understanding of the data in a way patterns
can be identified (Rawat, 2021).

Although it is the initial phase in analysing data it can be used to draw conclusions and
predict future trends, but the accuracy of the model will not be as full proof as predictive

data analysis.
Descriptive data analysis can be used as a basis for understanding the different business

aspects of an organization and be a foundation to determine the organizations’ overall

structure.
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4.2.2 Predictive Data analytics

Predictive data analysis uses previous data from a company and with the help of machine
learning model determines patterns and predicts trends. The model created is then ap-
plied to the present data in-order-to predict what will happen in the future (Arora S. 2021).

Almost all businesses apply predictive data analysis to predict the future trends to help
make decision for a successful future. Furthermore, it is preferred by organizations be-
cause of the type of data and the volume, cost effective computers and tighter economic
conditions(Arora S. 2021).

The technological improvement on the tools used for predictive analysis has generated a
more sophisticated model. As these tools become more advanced the use of predictive
analysis has evolved from just predicting the future to also identifying the “unknown” that
were not able to be addressed (DiFransa A, 2021). Identifying the unknown has helped
organizations plan for a model that can best align with other made up scenarios that might

happen in the future.

This thesis has utilized predictive analysis to determine the future trends in defining
whether or not certain aspects of the satisfaction scale will increase or decrease. Moreo-
ver, there is recommendations on how to avoid these predictions (if viewed as negative)

from happening or if they do happen how they can be resolved.

4.3 Data Mining

The process of extracting information from a collection of data be it from a data ware-
house or collection of other data sets is known as data mining. In computer science deter-
mining patterns and association of in large volumes is referred to knowledge discovery in
database which is another term for data mining (Clifton C, 2020). This process combines
tools from statistics and Al with database management to analyse data sets.

Data mining is used in the business sector dominantly but it’s not limited to that sector

only.
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Linear regression

Linear regression is a graphical representation of all the known points with a straight line
that passes through the centre of if these points(DiFrenza, 2021). The line is the represen-
tation of the smallest distance between the points. Linear regression mathematical model-
ling can be used to predict non-existent data, based on the relationship that exists be-
tween the line and the other data points.

Text Mining

As linear regression is limited to numeric data, text mining is used for making predictions
about non-numeric factors. Text mining is the process of taking an unstructured text and
organizing it in a structured format that can be useful in identifying patterns and insights

(IBM Cloud education, 2020).

About 80% of data in the world is made up in an unstructured format and text mining can
be an asset to be utilized in an organization. Transformation of unstructured data to a
structured one that has more meaning enhances the improvement of decision making that
is based on these informative analysed data leads to better results for the organization.

Cluster Models

Clustering models as the name suggests is this method is concerned with finding different
groups with similar attributes in a data. When entering data in to the machine it has to fa-
miliarize itself with the features and patterns without any external mapping of input-output
(Data Flair,2020).

4.4 Data Mining with KNIME

KNIME, the Konstanz Information Miner is a free open-source data analytics tool that can
be used to integrate machine learning and data mining through the many features it offers.
As data science is becoming more and more prominent in our lives, data analysis tools
are also becoming more advanced. KNIME analytics platform has features like machine
learning with functions like regression and prediction which are important for creating a

visual representation of data that is easy to understand (Breaker, 2019).
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KNIME is a platform that is built for GUI based workflow, this enables everyone to be able
to use this platform without needing to code. This makes it easier to perform tasks such as
data manipulations, transformations and data mining to create a single workflow that con-
solidates the functions in to a single workflow (Goyal S, 2020). Because of these features
and more, the researcher found KNIME to be the ideal platform to analyze the gathered
data efficiently.

This thesis’ other main focus is the detailed use of KNIME in setting up the data to be ana-
lyzed and the process of analyzing it. The result of analyzed data is then presented in dif-
ferent models and to predict the future trends of job satisfaction and correlation of different
elements within the questionnaire and finally answer each of the sub-questions presented

in the research question.

45 Minnesota Satisfaction Questionnaire

The Minnesota satisfaction questionnaire (MSQ), is a questionnaire that is filled with ques-
tions designed to measure an employee’s satisfaction with their job. The fist questionnaire
was designed in 1963, and adjusted as time went on. This questionnaire provides an in
depth understanding of what an employee values in their job with regards to what they
find rewarding.

The format of this questionnaire is designed to be administered to groups or individuals
with consideration of employees who can read at a fifth-grade level or higher. The format
of this questionnaire is divided in to the long form or short form, each has the same pur-
pose but slightly different intensity. The MSQ forms are gender neutral and measures job
satisfaction on 20 five-item scales that are important elements to determine what a person

values the most in a job.
The MSQ has an option to use either a long form that takes 20-15 minutes to complete

and a short form that that takes 5 minutes to complete. In this thesis the 1977 short ver-

sion was used as it is just as effective as the long form.
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5 Empirical study/Designing the Research

The questionnaire was suggested by the thesis advisor as the MSQ was created by con-
sultation with psychologists and has been used for over four decades with improvements
over the years. It contains questions that are key to determine the feeling of employees
towards their job. This questionnaire is applicable for any job industry thus why it has

been used for so many years.

In this thesis the 1977 short form was used to measure the satisfaction of employees. This
form consists of 20 items that best represent scales that are important in the work environ-
ment, such as activity, authority, advancement, company policy, creativity. All these fac-
tors are covered in each question and their responses are imperative to accurately deter-
mine the level of satisfaction each employee has.

The questionnaire was created in a way that respondents can rate each question 1-5
based on the matrix described at the beginning of the questionnaire. For example, 1 signi-
fies ‘very dissatisfied’, 2 ‘Dissatisfied’, 3 'Neutral’, 4’Satisfied’ and 5’very satisfied’. All 20
questions were rated using this matrix, having the same response options for all simplifies

the conversion of responses to numeric form or string form while using KNIME.

Further information of the employee was also included in the questionnaire, like level of
education, industry of work and the relation of their education to their job as it can be a
crucial factor to affect the employees feeling toward their job. Since this research is not
based on a specific industry, like tech or medical, it was essential to include the question
of what line of work the respondents are in. The use this information is further explained in

the next chapter as we make comparisons and correlations.

Following the compilation of questions, a Webropol was created and the link was sent to
respondents by email, shared on Instagram, Facebook, LinkedIn and WhatsApp groups
for maximum responses. Whatsapp groups of Haaga-Helia students and LinkedIn, is a
very diversified place in terms of nationality, age and field of work utilizing these ad-
vantages played an imperative role in getting as much responses as possible. Instagram
and Facebook were partially good platforms to get responses but not nearly as LinkedIn

and Whatsapp.
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The MSQ was filled by 116 people, with various nationalities. After collection of responses
the data was converted in an excel file that was then plugged in to the KNIME analytical
tool to achieve the goal of analysing the providing the result.

The second method of gathering data was using interviews. The interview method used
was a combination of structured and unstructured, so that the researcher could gather
more information for the reasoning behind each of the MSQ answers. The interview used
the MSQ as a basis for the structured aspects of the interview and the unstructured part
as a follow up to previous questions that can be helpful reason out the responses to ques-
tions.

Fifteen interviews were conducted with similar questions as the MSQ but open ended.
The interviewees were kept anonymous, but for the presentation of results they will be
given names by combining their nationality and a number. For example, Phill would be
the first Philipino interviewee. There were 2 people from the Phillipines, 3 people from In-
dia, 2 people from Ethiopia, 2 people from China, 2 people from German, 2 people from

Greece and 2 people from Sweden.

The findings from the interview are analysed using the thematic approach with underlying
support from the inductive and latent approaches. In this method the researcher searches
for any emerging theme’s based on the responses from the interviewees. Thematic analy-
sis is one of the common methods in qualitative analysis, it is the study of patterns and

deriving meaning from it (Corsley J. 2021).

The inductive approach involves creating themes without any preconception of what the
emerging theme will be, allowing the data to determine the theme. Latent approach fo-
cuses on underlying meanings and these meanings can be theorized (Crosley J. 2021).

By combining these approaches the researcher can form a reliable data analysis result.
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6 Data Analysis

This chapter gives a detailed overview of how the analysis was implemented using
KNIME. It Follows the KNIME workflow mentioned in Chapter 3. And the clearly defined
CRISP- DM method will make understanding the entire process easier, as it is very struc-

tured and straight forward.

6.1 KNIME Workflow Development

This thesis aims to give a general understanding of employee satisfaction of foreigners in
Finland thus, it is not specific to a group of people or industry. As a result, the findings pre-
sented in this thesis are a generalization of the data analysis collected from the ques-
tionnsire. The aim is to provide a comprehensible and interactive view on the general feel-

ings of employees towards their jobs currently.
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The detailed description of how we can create a KNIME workflow will be explained step by
step.

6.2 Data Understanding

In this step we define clearly what questions the researcher is trying to answer, and what
the collected information is. Defining these elements initially will help in shaping the analy-
sis process to achieve the goal. With relation to the case, this section will explain the data
set provided.

As mentioned in Chapter 4 the MSQ provided the basis for collecting the data set. The
first 6 questions covered basic information about the respondents.

1) Age
1. Age *

18 -24
25-34
35- 44
45 - 54
55 -64

6o+

2) Nationality

There was an empty box so that respondents can fill out their nationality.
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2. Nationality

3) Education level

Data gathered from this question when combined with the fourth and fifth
question of the questionnaire can give an insight on what the factor is when
people score a lower on their satisfaction. The Asterix next to the question
signifies that it is a mandatory question to fill out, because data gathered
from this question can be used as a basis for comparison with other as-

pects of the questionnaire.

3. Education level *

High School
Collage/ University

Vocational

4) Field of work

Similar to question number three this question is also mandatory to decide
the industry that has the lowest satisfaction level upon further analysis.

4. Field of work *

5) Job compatibility with Education
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This question plays an important role in presenting the results, it can be

used as rational argument point as to why the level of satisfaction is low.

3. Is your current job compatible with your Education field

Yes

No

6) How long have you been working at your job

6. How long have you been working at your job

Less than a year
1-5 Years
6-10 Years

10+ Years

Each question in the MSQ cover the three categories that are prominent factors in influ-
encing job satisfaction and performance of employees. Cultural fit, personal growth and
employee mental health and creativity. Basing the questions around these three factors
will ensure that the employees are being asked questions that can give a concrete under-
standing of their satisfaction state. It will also have an impact on the industry in determin-

ing the areas in which they are not focusing on.
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6.3 Data Preparations

After the collection of data through the MSQ, the researcher transformed the collected
data in excel sheet. KNIME mainly uses CSV or Excel to read data as a result the col-
lected data can then easily be plugged to KNIME.

During the data analysis phase excel reader node and string nodes were used among
other features. Each features used are discussed below.

Excel Reader node

The excel reader node does exactly as its name suggests and reads Excel Files provided
by the user. It can read a single file or multiple files at the same time depending on the
user’s configurations. Furthermore, it can read live data from the data source (KNIME
Hub). Data that is being currently gathered for example, the responses we get from peo-

ple filling out a Google form can be read by KNIME as the form is being filled.

The initial step to our data analysis was the excel reader node and using this phase as the

basis researcher then carried out the rest of the functions.

File

Settings Transformation Advanced Settings Flow Varisbles  Memory Policy

Input location

Read from |Local File System
Mode  @Fie () Fiesin folder

File C:\Users|25841\0neDrive\Desktop\Statistics xls ~ Browse... A

Sheet selection

(@) Select first sheet with data  (Lintited)

() Select sheet with name Untitled

() Select sheet at index 0 3 | (Sheetindexes start with 0.)
Column header

[Z] Table contains column names in row number 115 (Row numbers start with 1. See File Content™ tab to identify row numbers.)
Row ID

() Generate row IDs

Sheet area
(@ Read entire data of the sheet () Read anly data in columns from |4 o and

rows from [ to . (See Fie Content " tab to identify columns and rows.)

Preview  File Content.
Preview with current settings

) The suggested column types are based on the first 10000 rows only. See ‘Advanced Settings' tab.

Row ID |I| Count @ Average @ Confide. .. @ Median @ Standa...
H

1. Age 115 2.543 2.35-2.74 1.083 ~
3. Education|l... 116 1974 1.86-2.09 |2 0.611
5. Is your aur... [116 L1371 128-146 |1 0.485
6. How long h... [116 2.207 2.08-2.33 2 0.679
7. Inyour aur... [116 2.922 2.76-3.08 |3 0.336
8. In your cur... 116 3.319 5.2-3.44 I3 0.641

Figure 4. Excel reader node and the Configuration
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In the above figure the excel reader node is displayed along with the configurations. After
choosing the correct excel file one needs, it is easy to alter the displayed file by changing

the configurations shown on the screen. It is possible to switch the row ID, sheet area and

sheet selection.

Row and Column Filter
As the name suggests these filters are used to exclude or include rows or columns from

the table. By using the include and exclude list users can move the columns and rows to

their liking.
File
Column Filter (#7) CO' f Flow Variables Memory Palicy
> ili . (®) Manual Selection () Wildcard/Regex Selection () Type Selection
Exclude - Indude
Node 7 Y FAiter Y Aiter
Excel Reader (§2) Excel Reade P
No colimns i 8 fist > [S] Agea
% ﬁ ﬂ AgeB
e e ﬂ AgeC
» |5 | ageD
Node 2 Node
£
«
Rule
(Diction
'_:! (®) Enforce exdusion (O) Enforce inclusion
Ng
oK Apply Cancel @

Figure 5: Column Filter (Age or respondents)

In figure 6 the researcher has decided to exclude the column named ‘AgeD’. This column
represents the percentage of how many respondents are in that age range in the ques-

tionnaire, which means that excluding that column will only show the age and amount of

people included in that age range.
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File

[Column Filter (#7)

> i

Column Filter  Flow Variables Memery Palicy

(®) Manual Selection () Wildcard/Regex Selection (O Type Selection
Include

r Exclude

Node 7
n Excel Reader (§2) Excel Reader Y Ater Y rAiter
S| AgeD 3y [S|Agea
|5 AgeB
8| AgeC
> | 8%
Node 2 Node 3|
Rule E «
{Dictionai
:E (®) Enforce exdusion () Enforce indusion

[ ]
Nod

oK Apply Cancel @

Figure 6: Column Filter ( Excluding Column D)

U S

WG e ULt asnanan
Row ID [S]Agea  |[S]AgeB  |[S]AgeC
Rowd ? Age count
Rowl ? 13-24 18
Row2 ? 25-34 46
Row3 ? 35-44 29
—— Row4 ? 45-54 17
| Rows ? 55-64 5
Rowé ? 65+ 0

Figure 7: Column Filter of Age and Count

Similarly, the row filter can also be used to exclude or include specific data the same as
the column filter as shown in figure 5. By clicking on the single or double arrow located be-
tween the two boxes(Figure 5), users can weed out the column or row they do not want.
This method can be used to get comparisons from different factors of the data gathered.
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Date

Excel Reader (#12) Row Filter (#13)
= 2
[ ] !
Mode 12 Mode 13

Flow Variables Memory Paolicy

() Include rows by number
() Exdude rows by number
() Include rows by row ID
() Exdude rows by row ID

Figure 8: Row Filter

By taking the data gathered from the question ‘Is your current job compatible with your ed-

(® Indude rows by attribute value
() Exdude rows by attribute value

r~Column value matching

Column to test: ||D| Percent

[] filter based on collection elements
~Matching criteria

(®) use pattern matching

[] case sensitive match  [_] contains wild cards

[] regular expression

() use range checking

lower bound: |

upper bound: |

() only missing values match

ucation we can analyse if the cause for employee dissatisfaction is because of incompati-

bility between the job they are given and their education level. In figure 9 below, we can

decide to exclude ‘Row1’, and focus on ‘Row0’ to see if there are respondents that have a
low satisfaction level despite being in the field of work they are educated for.

~—
—# File Edit Hilite Mavigation View

| | Table "default”-Rows: 2 Spec - Columns: 3 Properties Flow Variables

|| o[ ccaon conpos.. [ 1 g [0 e |
1
ler { Rowid Yes 73 0.629
Rowl Mo 43 0.371
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Figure 9 Row filter

Preview  File Content
Preview with current settings
o The suggested column types are based on the first 10000 rows only. See 'Advanced Settings' tab.
Row ID [5] empty_a ]2 [1]3 [1]4 [1]5 [1]Total
| Rowid 1 ! ! ! ! !
| Row1l [The opportunities for advancement 1 43 40 28 4
Oud Row2 Working conditions 1 6 66 41 2
Row3 Opportunities to gain new knowledge 2 18 38 44 b
i Row4 ‘Your importance in the eye of co-workers 0 11 56 46 3
Rows [The way your superior runs hisfher employees and org... |1 3 44 59 b
Rowd Your superior's competence in dedision making 1 1 44 61 3
Row? Stability of your job 1 29 40 34 11
— RowBd Opportunities to increase your network 12 29 35 23 156
5'." Rowd There are opportunities to do tasks that use your abilities |5 12 33 51 14
| Row 10 How the rules in the companies are setin to effect 1 2 42 52 a
Rowll ‘Your salary in relation to the importance of the work yo...|2 28 54 8 &
Row12 Opportunities to make dedsions on your own initiative 5 11 41 49 10
Rrwi3 Pinmarh initioe taootaw hoe all Hha tima Aurina Hho el 1 1 37 AT 14

Figure 10: Respondents satisfaction Metrix

Figure 10 depicts the list of questions on the column ‘empty A’ and the rate of their satis-
faction or dissatisfaction with the numbers ‘1,2,3,4,5’. When working with many rows and
columns KNIME makes it easier to work with so that users can filter the data they would
not need or is irrelevant to the analysis. In the above figure (Figure 9), companies may be
more keen to figure out the amount of people that have given a response of about ‘3’ or
lower thus they might choose to remove columns ‘4’ and ‘5’. This will only leave the file

that has respondents with medium to lower satisfaction. And help shift the focus to them.

Rule Engine

The Rule engine node takes a list of rules or predefined rules from a second input as
shown in the figure below and tries to match the row to the table. If a rule is fulfilled then
the result is added to a new column.

In this data analysis, rule engine node was instructed to form a new column that says

‘Match’ if the ‘Job education compatibility’ was a ‘Yes'.
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> 4 Mg = ; ; Y
> &
’ &' File
Rule Editor  Flow Variables Memory Palicy
Columnn List Category Description
ROWID Al ~ | | The true logical value. ~
ROWINDEY
ROWCOUNT Function
B Job education compatibility | [F==7 =
n =2
£ Worki |D| Percent ?>?
75=7
Recomn 2 AND ?
J=Grou PIN?
*colu ?LIKE ?
¥ 1oind ? MATCHES ?
< 20R?
?XOR?
ﬁ Node FALSE
MISSING ?
P MNOT ?
v .(4 M | Flow Variable List _ b
v knime.workspace Expression
i ?| 1 // enter ordered set of rules, e.g.: A
?| 2 // $double column name$ > 5.8 => "large”
2| 3 // %$string column name$ LIKE "*hlue*" => "small and blue"
?| ¢4 // TRUE =» "default outcome™
@ 5 %Job education compatibility = 'Yes' -3 'Match’|
w o
- v
~O (@) Append Column: | prediction Iz‘
(O Replace Column: || D |Percent w
~ A
v
3 oK Apply Cancel @

Figure 11: Rule engine condition

In the above figure, the condition the researcher has set is based on the answers the re-
spondents gave as to whether or not the job they are currently in matches their education.
After this condition is applied a new column appears with ‘Match’ in the list.

Random Forest Learner

This feature in KNIME learns a random forest, that is composed of chosen decision trees

and each tree is analyzed on a different set of rows and columns.
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(=R ™ W vyOORDOoDEWR QN

9 Hie tan Hilte Navigstion View

Table defauk”-Rows: 116 Spec - Coams: 26 Propertes Fow Variables
| [ g (5] e of... [ 11 your . 1 Fow o [T yourec (1 you [ (1T your. [ [T 30 v | [1]80 your [ [T your.c. [0 your [0 youre [ 1] 0 youre [ 1
2 i 3 s 0

3 2

5
3
3
3 1
2

3 2

3

5

Recommended Nodes
A9 Random Forest Predictor
®

x
&
S5 5 S GG G S GG =TS ST

g 2

Figure 12: Random Forest Learner

7 Result

In this chapter, the results obtained from analysing the collected data is presented. The
results are classified into Participant’s profile, comparisons of average low score points
and comparison of factors in the questionnaire that are valuable for example, comparison
of Job vs Education compatibility, correlation of statements and an over view of respond-

ents matrix.
7.1 Descriptive Data Analysis

Initial data exploration was done to get preliminary insights on getting a summarization of
the data set and determining its main features. Figure 11 below shows a table that pre-
sents the information about the lowest rating registered, highest rating registered, the
standard deviation, variance(measure of the spread of numbers in a data set), skew-
ness(measures the deviation of variables given distribution from the normal distribution

and entropy.
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1 Age
3. Edwcatian bevel

5. Is waur current job compatible with
your Education feld

& Howw long have you been working at
o jabs

7. Inyour ourrent jab are you stisfhed
with the following: The opportunities
for achvancement

8. In your ourrent jab are you stisfed
with the following: Working conditions

. In your ourrenit job are you stished
with the fallowing: Oppartunities to
gam rew know kedge

10. In your curnent job are you sotisfed
with the fallowing: Your importance in
the eye of co-workers

11. In your current jab are you satisfied
weith the following: The way your
superior runs hisdher emgloyees and
arganization

12, Im your curnent job e you satisfed
with the following: Your

superior's competence n decisian
making

13, Im your curnent job e you satisfed
weith thee following: Stability af your job

14, In youwr current job ane youw satisfed
with the following: Oppartunities to
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15. In your current job ane you satisfed
with the following: There ane
apportunities to do asks that use your
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1. In yaur current job ane you satished
with the fallowing: How the rules in
the companies are set in to effect
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try your own methods to get the jab
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21 Im your current job e you satisfed
weith the following: Oppartunities to
weark lame inoyour job

22, In youwr current fab are you satisfied
with the following: Comaliments you
receive far a job well done

23, In your current fob ane you satisfed
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Figure 12: Descriptive Statistics of Numerical Features
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7.2 Participant profile

The respondents to the MSQ were as many as 116 people, although the survey was
opened by around 287 people. All the participants were not Finnish as the thesis is fo-

cused on foreigners’ emotions towards their job.

Nationality
The respondent country of nationality is very diversified covering about 21 countries. And
each country was represented by two or more respondents, this strengthens the data to-

wards creating a pattern.

Respondent Nationality

18%
16%
14%
12%

10%
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Figure 12: Bar Graph: Respondent’s country of origin

As shown in the figure above the majority of the participants were Ethiopian and Phillipino
with 17% and 11% respectively. It was followed by India 7 %, Russia with 5%, Nepal,
America and turkey are 4% of the respondents and Albania, Ukraine, France, welsh, Aus-
tralia, Greek, Iran, china, Korea, Sweden, Denmark, German, Somali and Nigeria all be-

low 4%.
Although the respondent distribution has a clear gap and does not correlate to the number

of foreigners represented with that nationality living in Finland. It gives a base for under-

standing and readers can use it to gauge the satisfaction levels of these foreigners.
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Figure 13: Continental distribution of respondents

As shown in the figure above when classified according to continent the most respondents
are from different parts of Europe. Where there were as many as 9 nationalities from the
respondents. The second highest participant is Asia with 8 nationalities taking part and fi-
nally Africa with 5 countries participating.

Age

Another question included in the MSQ to further gather basic information about the re-
spondents was their age. The importance of age will be further discussed in the explana-
tion parts in the coming pages. Up on analysing the collected data, it revealed that the
majority of foreign employees are ages 25- 34 at 39.60%, 35-44 coming close at 25%, in
third place 18-24 at 15.50%, 45-54 at 14.70% and lastly 55-64 at 5.20%. 65 and above
was included in the questionnaire but there were no respondents by that age.
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Age Distribution of Respondents
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Figure 14: Age distribution of respondents

Education Level

In the first part of the questionnaire where respondents were asked basic information
about themselves that would help the researcher further, such as their level of education
showed that almost 63 percent of the working foreign population in Finland is at a univer-
sity/collage level of educated. 19.80% is high school graduated and 17.30% of the re-

spondent population has vocational education.
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Education Level
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Figure 15: Bar Graph: Education level

The job education compatibility was another major question to determine the source of
satisfaction or dissatisfaction employees might have, which its importance be discussed in
the coming pages as well. The figure below shows that the 63% of the respondents have
job to education compatibility and 37% determined that there is no compatibility.

Job to Education Compatibility
The Job to education compatibility is analysed in this thesis to determine how many for-
eigners are working in a field that does not corelate with their education. The analysis de-

termined that 62.90% (73 people) responded yes and 37.10% (43 People) answered no.
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Job vs Education compatibility
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Figure 16: Pie chart: Job vs Education Compatibility
7.3 Comparison

Closer analysis is made based on Age, Duration of stay in current job, Education level and
Field of work. An in depth analysis of each of these elements will define how many for-

eigners are using their education or training efficiently in the working environment.
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Figure 17: Job vs Education compatibility (Age)
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Figure 17 supports previous claim that most of the work force of the foreigner population
is in their prime working age (24-34 and 35-44). Furthermore, the figure above shows that
from the 116 respondents, 70% are working in the field of what they are trained for or edu-
cated on. And foreigners between the ages 45- 54 are almost equal with 15% of the re-
spondents having job to education compatibility and 14% responding no compatibility.

The highest level of incompatibility is recorded in the respondent population between the
ages of 25-34. Although the same age group had the highest compatibility rate the oppo-
site was the same amount. The second highest incompatibility was the age group be-
tween 18-24. And the least incompatibility is recorded between the ages of 55-64 which

was only 2%.

Education Level

compatibility yes  compatibility no

n Percent n FPercent Total
High School 2 2.7% 21 48.8% 23
Collage/ University 54 74.0% 19 44 2% T3
Vocational 17 23.3% 3 7.0% 20
Total 73 43 1186

______________________________________________________________________________________________

Figure 18: Job vs Education compatibility(Education level)

The table in figure 18 shows that the biggest percentage of respondents that replied ‘Yes’
to ‘job and education compatibility’ have a Collage/University level education, vocational is
the second highest with 23.3% (17 respondents) and the lowest which is 2% for High

school level education.

On the contrary, majority of the respondents who answered ‘No’ to the compatibility ques
tion are also at the High school education level with 48.8% (21 people), closely followed
by Collage/University level education with 44.2% (19 people) and 7% (3 people) with Vo-

cational education.
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Duration of stay in current job

Figure 19 shows a table that has calculated the compatibility of job vs education with re-
gards to how much respondents have been working at their job. Out of the 73 respond-
ents that have job vs education compatibility 44 of them have been working at their cur-
rent job for 1-5 years. 19 respondents 6-10 years, 6 respondents more than 10 years and
4 respondents less than a year.

On the other hand, respondents that do not have job vs education compatibility majority of
the respondants (32 respondents) have stayed at their current job for 1- 5 years, 4 re-
spondents 6-10 years, 7 respondents less than a year and there were no respondents

that have been at a job for more than 10 years

compatibility yes compatibility no

n Percent n Percent Total
Less than a year 4 5.5% 7 16.3% 11
1-5 Years - 60.3% 32 74.4% 76
6-10 Years 19 26.0% 4 9.3% 23
10+ Years 6 8.2% 0 0.0% 6
Total 73 43 116

Figure 19: Job vs Education compatibility (Duration of stay in current job )
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Field of work

Abstract
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IT Sales
compatibility yes compatibility no — i
eaching Sales
IT Retai Sales Sales
Haslth Mot working T Retai
Haazlthcare Retsi child care car sales
Digital Service Design Sales T Retsi
_ _ Sales Cleaning
Business Information technology
IT Retail
Haszlth Catering
IT catering
Communications Catering . :
Child care Retail
=aching I Teaching
Haslth Catering Medica
Mursery nurse Catering translator
Ratail Cataring Teaching
Cnc machinist Restaurant Lar =ales
= N N IT
Ethiopian Waitress
_ . Translator
=aching Catering
Retail
Healthcare Restaurant
Restaurant
Healthcare Catering T
IT Retai Child care
Teaching Catering Ratail
IT Retai Catering
Teaching Catering T
A ) L ) o T
Machine repair Cleaning/ janitorial services
. . IT
Medicine Retai
Art
Teaching Retai
Music
Ratail OJ _ .
eaching
Heszlthcars Retsi Translator
IT Machine technician IT
Teaching Waitress teaching
Teaching car Sales Art
Sales Consruction T
Translator
Healthcare Restaurant
IT Janitorial Services
Teaching Wiaiter
Teaching Photography/video making

Figure 20: Job vs Education compatibility (Field of Work)

The diversity of jobs shown in figure 20 further supports and gives more detail to the
claims shown in figure 16 ‘ Job vs Education compatibility’ where it showed that 73 re-
spondents are in the working field that is compatible with their education and 43 respond-

ents working field was incompatible.
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Respondent Satisfaction Matrix

The final part of the questionnaire was the list of questions that will be able to determine
the satisfaction level of employees. Respondents were given the matrix to rate their feel-
ing towards each question. This is the most crucial part of data gathering as it contains the
main information for the basis of the thesis.

As mentioned in data preparations section of this thesis, the questionnaire was built
around three factors that affect job satisfaction level: cultural fit, personal growth and Em-

ployee mental health and creativity. The first figure shows the result for the cultural fit of

factor.

12 3 4 5 Total Average Median Mode

The opportunities for advancement 1 43 40 28 4 116 29 30 2

Working conditons 1 6 66 41 2 116 5 30 3

Opportunities fo gain new knowledge 2 18 38 49 9 116 34 35 4

Your importance in the eye of co-workers 0 11 56 46 3 116 34 30 3

The way your superior runs his/her employees and organizaton 1 3 44 59 9 116 3.6 40 4

Your superior's competence indecisionmaking 1 1 44 61 8 115 3.6 40 4

Figure 17: Respondent satisfaction Matrix (First Factor)

Out of the above six questions depicted in figure 17, the lowest score belongs to the ques-
tion ‘opportunities for advancement’. These questions are related to an employee’s per-
sonal growth. 40 of the 116 participants were neutral to that question with regards to their
current jobs and 43 participants are dissatisfied with their job’s inability to give opportuni-

ties for advancement and 1 participant is very dissatisfied.

The second wave of questions covered the personal growth factor. As figure 18 presents
The average of each of these questions is 3 and above. The highest score is for the ques-
tion ‘Opportunities to stay busy all the time during the working day’ with an average score

of 3.8 and 67 of the participants are ‘satisfied’ and 15 are ‘very satisfied’.

Referring again to figure 18, ‘Opportunities to work alone in your job’ and ‘opportunities to

try your own methods to get the job done’ is the second highest average both being an av-
erage of 3.7. Over half of the respondents rated these questions ‘satisfied’ and ‘very satis-
fied'.
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Stability of yourjob 1 29 40 34 11 115 3.2 3.0 3

Opportunities to increase your network 12 29 35 23 16 115 3.0 30 3

There are opportunities to do tasks that use your abilites 5 12 33 51 14 115 35 40 4
How the rules in the companies are set in to effect 1 2 42 62 8 115 3.6 40 4

Your salary in relation to the importance of the work youdo 2 26 54 28 6 16 3.1 3.0 3
Opportunities to make decisions on your own initiative 5 11 41 49 10 116 34 40 4
Opportunities to stay busy all the time during the working day 1 1 32 67 14 115 38 40 4
Opportunities to try your own methods to get the job done 2 703 60 15 115 37 40 4
Opportunities to work alone in your job =~ 3 8 27 61 17 116 3.7 40 4

Figure 18: Respondent Satisfaction matrix (Second factor)

Figure 19 shows that the last factor is employee mental health and creativity. The ques-
tion ‘compliments you receive for a job well done’ scored and average of 2.7 which is one
of the lowest score from all the questions. But on the contrary the last question ‘The sense
of accomplishment you get after completing your work’ had an average score of 3.7 with

73 people rating it ‘satisfied’ or ‘very satisfied'.

Compliments you receive for ajob welldone 8 42 50 12 3 115 2.7 30 3

The sense of accomplishment you get after completing your work 0 7 36 62 N 116 3.7 40 4

Figure 19: Respondent Satisfaction matrix (Third Factor)

7.4 Text mining

As mentioned in Chapter 4, text mining was used to find recurring words from the re-
spondents answers. Text mining was utilized in parts of the questionnaire where respond-
ents had to write something instead of checking a box that already had a predetermined
answer. The ‘Nationality’ and ‘Field of work’ were two of the questions that needed text

mining to determine a theme with in the replies. And the result is shown as follows.
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Field of work

Word cloud @ @

a2 Sort alphabetically =.. Sort by word count

business Catenng child cleaning communications  consruction

design  digital ethiopian health healthcare healthcarw  information
janitorial  machine  machinist making medical medicine music  nurse

nursery  photography  repair  restaurant retall SaleS service

services teaChlng technician  technology  translator  video

waiter  waitress  working

Words @ @
Bar chart Pie chart Line chart Donut chart Radar chart 3D |-

Number of answers: 116

=
[ ]
=
arl
oo
-
=]
-
[}
-
s
-
@
-
@

teaching

retail

catering

sales

restaurant

healthcare

Figure 21: Text mining (Field of work)

In figure 21, the word cloud shows the random answers of the respondents in different
fonts their size implying the vague amount of respondents who answered using the same
word. Larger fonts means that there were more people in that working field and smaller
ones signify small amount of people. The word cloud is supported by a more solid figure
by the bar chart below it where it shows the amount of respondents in numbers that has

the same wording.
Majority of the respondents are working in the teaching field (17 respondents), retail (15

respondents, catering (11 respondents), sales ( respondents) and health care along with

restaurant each have 4 respondents.
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Although in Figure 21 it was shown that there were more working fields text mining fo-
cuses on words that have the most count. As a result the bar graph only shows the words

used to describe the working field that has used the same word.

Nationality

Similarly in figure 22, text mining shows the nationalities that have the most frequency in
bigger fonts and gives detail on how many people have answered the same way. The
dominant nationality in this set of respondents is Ethiopian which consisted of 33% of the

respondents, 16% Indian, 13% both American, Vietham and Russian and 11% Pilipino.

Word cloud @ e
@z Sort alphabetically =.. Sort by word count
welsh  vietnamese  Vietnam  ukrainian  ukraine ugandan  turkish
swedish south somalian  russian  phillipino  phillipines

philippines  philippine  Nigerian  nepalese nepal mixed  korean
italian  iranian  indian greek  german french  finnish  ethnic

ethloplan danish  cypriot  chinese china  cameroonian

cameroon  brazilian  background  austrian  austria  australian  australia
american albanian  albania  african

Words @

S
<

Bar chart Pie chart Line chart Denut chart Radar chart 3D 5=

Mumber of answers: 113

phillipine: 11% .

american: )
13%

[ ethiopian: |
| 33%

: russian; 13% }

indian: 16% |

vietnam: 13%

Figure 22: Text Mining (Nationality)
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7.5 Correlation

The correlation matrix in figure 24 was used to determine the collinearity of independent
variables. The questions ‘Is your current job compatible with your education’ and ‘educa-
tion level’ had strong correlations thus either one of the statements should be removed
from the selection of data to avoid a skewed result because redundancy of information will
affect the regression model.

Correlations @M

034 022 022 024 021 017 014 02 029 018 02 024 025 018 014 | 011 -003| 01

0 o
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Figure 24: Correlation matrix

7.6 Interview Results

The interview questions as mentioned previously, were very similar to the MSQ but in-
stead of rating each questions respondents had to describe their opinion. The interview
was conducted after collecting the MSQ data. The reason for this is because the re-
searcher will be able to ask the MSQ that had either the lowest score or highest score so
as to get a detailed and quantifiable answer.
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Based on figure 17, 18 and 19, the researcher determined that the following questions
were the most crucial topics to cover in order to get a response that can help companies
make quantifiable changes to better their organizations for the improvement of working

environment for employees.

e Are you satisfied with the opportunities for advancement in your workplace? Why?

The answer for this question was diverse. Of the 15 interviewees, 7 had profes-
sional jobs(IT, Healthcare, Teaching), and 8 had non-professional jobs(Catering,
translator, janitorial services and waitress). All 8 interviewees with non-profes-
sional jobs replied they were not satisfied with the inability to have advancement in
the workplace. While 4 of the interviewees with professional jobs replied they were
satisfied. On the contrary 3 of the interviewees with professional jobs(teaching)
said needs to be improvement in their line of work as there are little to no opportu-

nities for advancement.
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8 Discussion

In this section the research sub questions will be answered along with recommendations

for specific work industries on how to better interact with their foreign employees.

Based on the interview results and the analysed questionnaire the following answers were

determined.

8.1 Answers to research questions

What are the major satisfaction factors according to the respondents?

Referring to figure 18, the major satisfaction factor from the results was for the question
‘opportunities to stay busy all day’. This question had an average or 3.8, this question
scored mostly neutral, satisfied and very satisfied amongst respondents this raised the av-
erage to be higher. The majority of the respondents rating this question very well can
mean that employees value staying busy and accomplishing tasks.

Companies can conduct their own survey to get a more in-depth analysis of how these
employees can stay busy all day without burning out. The gquestions presented in this sur-
vey is a great way to analyse the current state of employees because as mentioned it co-
vers the three factors that affect job satisfaction. Emphasizing only one question and lean-
ing only towards the positive scale is not efficient for companies. As a result, each ques-

tion should be given proper emphasis and not just the lowest or highest scored question.

How we can use KNIME to analyse the current level of job satisfaction of foreigners

in Finland.?

As mentioned in the thesis KNIME is an easily understandable platform to use by anyone
regardless of knowing how to code or not. Each excel can be converted to a node that can
then be connected based on the type of feature we are looking for be it association, core-
lation, including or excluding elements based on ones preference. For this thesis these

features were the only ones used but KNIME offers so much more features that can be
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utilized to get the best result. Furthermore the interactive and user friendly graphs, charts
and visuals help the reader understand the result of the data set.

Researcher has used the column and row filter to filter out irrelevant factors when analyz-
ing the job to education compatibility. The Column row filter was used to delete the row
that had the answer ‘No’ so that the study can be focused on employees that are in the
same field as their education but are still not satisfied. Because it is easily arguable that
the cause for dissatisfaction for employees that have scored questions low could be be-

cause there is no job and education compatibility.

This thesis based its result on the response of 116 employees, if more research was done
and more participants were included the result could have an astounding effect on the for-

eign workforce for the better.

What is the lowest score category and what the reason is?

Although the result is different in every aspect of the respondents answer and is affected
by the age, education level and compatibility of job to education. The lowest level of dis-
satisfaction was for the question ‘Compliments for a job well done’ which scored an aver-
age of 2.7 (Figure 19).

Psychologically humans respond to positive reinforcement and incentives rather than the
pressure of being fired. And according to the results(Figure 19) analysed the average of
this particular question was much lower than all the other questions. The lack of acknowl-
edgement or encouragement of the company towards its employees has created a major
dissatisfaction among them as figure 19 shows. Further research is recommended to be

done to understand just how much this factor might have affected employees.

What common factors affect the satisfaction level of employees?
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Based in Figure 24 of the correlation matrix, the factors that were redundant or employees
had the same feelings towards were, ‘opportunities for advancement’ and ‘job vs educa-
tion compatibility’. These two questions were highly correlated and although they are not
the only factors they are the most common factors.

Employees feel like they are not being given the opportunity for workplace advancement
or there is very little effort towards that they feel like it has affected their feelings towards
their job negatively.

8.2 Out of scope

This thesis was based on answers received from respondents that are currently em-
ployed. It has given great insights to the current level of satisfaction the work force has,

but it is also beneficial to conduct this same research with employers or managers.

The reversal of this research will help strengthen the results that were received and give
better insight to the reasons of low or high score with in the questionnaire and what can

be done to improve these factors.

Furthermore, the result of the research conducted with managers and employers can be
imposed with the result gathered from employees. This can determine correlations that
have significant impact on the workforce, in all three factors(personal growth, cultural fit
and mental and physical health of employees) that would need to be fulfilled to ensure

satisfaction in the work place.

8.3 Validity and reliability

This research has utilized MSQ as a main source of data gathering. The MSQ has ques-
tions that are complied with the help of psychologist and has been used for decades and
is still being used by several companies today. The efficiency is still not being proved as

companies use most or all of the question to conduct their satisfaction surveys.
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Furthermore the questionnaire uses the satisfaction matrix to cover each negative, posi-
tive and neutral feelings employees might have b giving them an extreme choice from
very dissatisfied to very satisfied with variations in between of satisfied and dissatisfied
and a middle ground for neutral. This further ensures that all the grounds with respect to
feelings have been covered.

The thesis questionnaire was suggested by the thesis advisor himself Dr.Amir Dirin. The-
sis topic was also suggested by the advisor as there were several thesis done prior to this

one.

Based on the above we can say that the thesis holds reliability and validity in terms of

study and results.

9 Conclusion

Analysing job satisfaction level of foreigner in Finland was the main goal of this thesis by
using KNIME analytical platform. Each data that was collected was reliable in that it was

answered by currently employed people.

The job industry is a fickle industry, there are many things affecting the satisfaction levels
of the employees, be it personal or job related the decrease of satisfaction level will im-
pact the company negatively in both performance and image. It is advisable that compa-
nies conduct job satisfaction survey frequently and keep track of their employees’ feelings
and determine if it is negative or positive. And based on the result make the necessary

changes to better accommodate the employees.

Employee satisfaction is a growing concern for companies these days and it is important
that companies focus on it. There are many benefits and downfalls of focusing or neglect-
ing this topic. Great benefits if handled properly and very costly downfalls if not given the
necessary emphasis. So every company regardless of its size should have the topic of job

satisfaction of employees at its core.
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Furthermore, KNIME is a great tool to utilize in a cost-efficient manner to analyse not just
the job satisfaction but any line of industry can use it to analyse any kind of data they will
need. With the business world digitalizing more and more the inflow of data is growing at a
rapid pace, being able to adopt and handle these changes and use them to an advantage

is crucial for companies.

In conclusion, this research-based thesis has analysed the gathered data accurately and it

can be used to aid other similar topics in the future.
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