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I have conserned on dierent challenges and motivational aspects on studies in
this research work.

The basis was the gaining of 55 ECTS per year which the

eligible amount of students do not gain in Aalto University School of Electrical
Engineering.

The target was to work out the students' point of view of their

studies. The research part has been done in Tallinn Technical University where
they use dierent types of teaching methods than in the earlier mentioned Aalto
University.
Estonian and Finnish school systems were compared but not any larger dierence
were found. Furthermore, both countries have similar university level education
system. Success in studies in other technical universities in Finland are also compared to the success in Aalto university.
The work was done as qualitative research interviews and both students and teachers were interviewed. The target was to nd answers how to change the teaching in
Aalto and if the given model in Tallinn is suitable from the student point of view.
The students described well working and not well working study habits and offered useful tips how to support their learning and motivation. There was not one
clear answer. The study found several teaching and studying styles favoured by
the students. The active learning and continuous evaluation emerged clearly. The
teachers and students mentioned similar activities for helping students' motivation
and learning.
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Abbreviations
ECTS

European Credit Transfer and Accumulation System

ELEC

School of Electrical Engineering (in Aalto University)

EST

Degree program of Electrical Engineering (in Aalto University)

EU

European Union

TKK

Helsinki University of Technology (Teknillinen Korkeakoulu)

TTY

Technical University of Tampere

TUT

Tallinn Technical University
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Introduction

Lately, the issue of new ECTS (European Credit Transfer and Accumulation System) limit has received considerable critical attention in the Finnish universities.
The new funding model in higher education and how the new 55 ECTS limit effects on it have been in the center. Ministry of Education and Culture in Finland
announced the new funding model, law 20.4.2012/182, for Finnish universities. In
this new model the criteria for the contribution of education is connected to the
amount of ECTS students are achieving per year. [51] That has been an eective
motivation to ask from the students what generates a motivating course and to solve
reasons why students are struggling and if the 55-credit-limit is even realistic target
at the moment in technical eld.

We in Aalto University in School of Electrical

Engineering, ELEC, are still in a progress to develop our bachelor's degree studies.
The target is to create more motivating courses and oer also something else than
only lectures and exams. To nd a special group of students for interviews I decided
to travel to another university where they already have this opportunity. The target
was Tallinn University of Technology, TUT, where some courses use active learning
as a main teaching and studying method.
The main problem in studies in Aalto University, ELEC, is that many students
do not reach the expected amount of ECTS. When studies are more arduous during
the rst years, they do not have a possibility to gain enough ECTS to graduate and
get their bachelor of science degree ready in three years. The problem is not only in
Aalto University but also in some other technical universities in Finland [64].

< 3 years
3-5 years

TTY
TKK

19.8

53.1

13.8

0%

5-7 years
> 7 years
10.1

50.5

20%

40%

10.5

60%

17.0
25.2

80%

100%

Percentage of students
Figure 1: Estimated graduation times for bachelor of science degree in two technical
universities in Finland. The target group students have started their studies in 2007.
[64].
In Figure 1 there are some statistics from TKK, Teknillinen Korkeakoulu, the
former version of the technical schools in Aalto University, and from TTY, Technical
University of Tampere. It is easy to notice that less than one fth of the students
could graduate in expected three years. It is still appropriate to notice that about
64% of students in TKK and 73% of students in TTY would be able to graduate no
more than in ve years.

It is important to note that a student in a university in Finland has a right to
study in a bachelor program 3+1 years and they are accepted in a master's program
automatically. Together with a master's program they have 5+2 years time to study.
In this perspective it is not fatal if a student receives his bachelor's degree in four
or ve years because it is still possible to graduate in a right time. [64]
Students have mentioned several problems, for example unmotivating courses,
poorly organized courses, problems with time management and how to divide it into
several tasks and a lack of motivation. Some students mentioned also family, health
and activity in student organization. Half of the students felt that their workload
was easier to handle on the third year. [64] In this light I started to search suitable
courses in TUT and interview students to nd out what produces them successful
and why most of them achieve advantageous grades.

I collected all the data for

this thesis when I was working and studying as a post-graduate exchange student
in Tallinn Technical University during the spring term 2014.

3

2

University Studies and Motivation

2.1 Basics of The Studying
The bachelor level courses and the method of thinking in technical eld is the base
of growing to be an engineer in the future. A faculty member has to concentrate on
helping students to become engineers. Some students manage to survive even if we
teach and organize poorly designed courses but the normal technique to study and
learn is to take a motivating course. However, poorly organized courses have existed
as long as there have been students. Faculties in some universities have conducted
research on the aforementioned problems' [4].
It may be easy to accuse teachers or other university faculty when students do not
success but this does not explain it all. This is exemplied in the work undertaken
by a group of researchers. They have created a model how to explain students' drop
out in business studies. Individual self-esteem had a signicant role. An academic
performance, student motivation and satisfaction were explored as a part of the
model. [8]
Before accusing anyone it is important to understand, what learning is, how to
measure it and how to dene the target. Occasionally it is easy to forget the purpose
of learning and then it is dicult to evaluate it. It indicates that we have to dene
the term learning.
By denition, learning is a change in one's behaviour. It is a result of a learner's
interaction with an experience.

All learning is considerably connected with the

foundation of already known skills and learned knowledge.
build mental representations or models.

Learning requires to

Occasionally cooperation while learning

can result also more individual learning than an eort made alone. Usually sharing
the knowledge you already can facilitate learning. [49] There are various techniques
to eect on a learning situation and also individual methods to learn. Learning itself
has many levels and there are several procedures to teach too. It is not clear what
kind of teaching provides the best results for learning but it should make sense that
a student may use several learning styles.
Meaningful learning and learning with understanding are frequently used as synonyms. This type of learning is one of the most important goals when concerning
on learning.

For example, universities often require scientic understanding, but

currently there is not many examples of it in research papers. If using the statement that the learning with understanding is an advantageous target, the university
should also explain how to help a learner to learn.

[49] Oering challenging and

constructive assignments prepare our students to be engineers. It may require more
of teacher's time and resources, but it is their task to help students. However, the
key aspects of learning is that it is the student's responsibility to learn.
The aim of traditional lectures is to oer information and instructions.

This

does not signify that a traditional lecture could not be used in active learning.
It is important to notice that in most of the cases information proceed well from
the front to the back side of the hall but not vice versa.
from side to side either.

It does not move well

An active lecture suggests that you need to challenge
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students' mental models.

Typically this indicates questions to the students.

The

most important structure in lectures is to remember to leave some time to think and
create a solution. [49] A typical lecture in a technical university does not require
much thinking and it may be easy to lose the concentration on the lecture. Students
may begin to think their own thoughts, and currently it is increasingly common to
spend time in a social media even over the lectures. One question that needs to be
asked, however, is spending time in a social media typically waste of time. It can
provide inappropriate result because students possess a connection to the topic all
the time and have also somewhat a view of experiences over the lecture.
The material for creating new and learning concepts comes from experiences.
The experience can be a rst-hand type or provided by others. There are several
levels of concepts. Some are very basic, such as 'current' in electronics. Without
understanding basic level concept it can be dicult to understand wider or higher
level concepts, such as 'Ohm's law'.

[24] There are several methods to learn the

concepts and various types of learning.

Frequently there is not only one kind of

students in a class room.
There are four approaches to learning.
ically mentioning of various concepts.

Surface passive learning indicates typ-

Surface active learning is more describing,

looking for facts and examples. Deep passive learning implies understanding, but
not concentrating on examples and details. Deep active learning is explaining, relating the facts to personal experience. [25] A threshold concept creates the main
basis for understanding a eld [48]. Surface passive learning oriented student can
remember and name single areas but cannot explain deeply how to use them or
apply the knowledge in practice. In Surface active learning a student may be able
to explain how to use a concept but cannot apply it in practice.

In deep passive

learning a student can understand more and apply the knowledge on some level and
present some examples but may not be able to use the knowledge in a practical case.
In deep active learning a student can apply the knowledge in basic cases and use
other knowledge and his own experience when observing new situations.
Entwistle & al. [26] have created one model of learning electronic engineering
that is shown in Figure 2. The model of learning consists of methods of thinking
and practising, lectures and other materials, laboratory assignments and simulations,
other assignments, experiences and assessment. Tutorials and support from other
students is an important factor. Such a model shows that learning cannot take place
only in lectures or studying alone at home. It consists of several learning methods
and social inuences.
In the engineering eld, problem solving is one of the main skills.

However,

students are used to nd a ready equation where to place all the given numbers
and get the solution easily. Furthermore, it is not dicult to notice that even those
students who have passed an exam, can display poor understanding.

They can

repeat what they have learned but they may not be able to apply to information
in other contexts.

[22] Can we call such a learning really learning or is it only

repeating? It may be useful in a eld where a student studies for a clearly described
profession.

The eld of electrical engineering rarely contains two exactly similar

careers. This type of studying does not prepare students for a real working life at
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AcquiringxExperience

CheckingxonxUnderstanding

Figure 2: The teaching-learning environment in electronic engineering by Entwistle
et al. [26].

all.

According to traditional stereotypes, engineers are described to be quiet and

unsocial. Despite of this they cannot avoid social contacts and creative thinking in
real working life situations.
Students can have various levels of communication skills, but at teacher's point
of view suitable engineering students can use the technical concepts swimmingly.
Also, depending on the situation, they can present relevant opinions and argue for
or against other solutions. They are able to develop concepts through discussion,
present views and solutions clearly in both speech, as well in writing, and explain
the technical matter for a variety of audiences. This group of students can also show
condence in expressing themselves within the eld. [22] As it can be seen, the whole
problem solving theory is greatly more than just placing numbers in equations.

2.2 Motivation
In earlier research on motivation students have been categorized into three dierent
groups. Students who are avoiding work belong to the one group. They are lazy
but have active social life.

They have fun and they enjoy their life and they are

mostly having a time out to decide what kind of career they would like to have
in the future.

The second group of students are improving life skills, furthering

academic interest, gaining control of own life and reaching personal potential. The
third group consists of students who are improving chance of getting better job,
developing career, getting an advantageous qualication and improving standard of
living. [54] In a real life students may not be easy to connect with a single category
but the point is to show that there are still several kind of people studying in a
university. If there are several types of students in one course, there may be needs
for several methods in learning as well. The level of motivation and the reason to
study are not the same.
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There are students who do not know why they are studying in a university and
who think that they do not have much control over what occurs in their life. Those
students are usually connected with a category of amotivation. That is related to
the group one kind of students. [67]
People do frequently think that students who have high achievement motivation would automatically gain higher grades. Or students with intrinsic motivation
would perform better than students with extrinsic motivation. Usually intrinsically
motivated students are expected to get a deeper understanding and also that they
would not be discouraged if getting a poor grade. Unfortunately there is not clear
evidence of any of these expectations.

[30] However, if there is not evidence of a

variety of student types correlating with motivation types, there have been several
methods to measure student's motivation [5][46].
The academic motivation scale is over 20 years old and has 28 items which are
assessing three types of intrinsic motivation, three types of extrinsic motivation and
amotivation [75]. Another method to measure motivation is the motivated strategies
for learning [60]. It is a questionnaire which contains 81 items. It has an ecient
reliability but it is also US-orientated and because of that not widely used.

The

third technique to measure motivation is the study process questionnaire [10].

It

has three factors and contains 42 items. It has been redeveloped recently. The new
version contains only 20 items and is very practical for use [11]. In this work we
are not concentrating on the types of motivation but the procedure how it would
be possible to get more students to gain better results despite of their motivational
level.

2.3 Finnish and Estonian School Systems
This study has been done in Estonia and the results will be used in Finland. The
results should be comparable after comparing the Finnish and Estonian school systems. The backgrounds of children and their later possibilities to study in higher
level are evaluated in this chapter.
Because Estonia is a minute country, as is Finland too, dierent type of expertise
and line of business is required than in larger countries.

The human resources

are more valuable in smaller countries. Such countries have more limited natural
resources and are more dependent on the knowledge and skills. Education is more
important and should be the highest priority in a country. [57]
The main goal of Finnish education policy is to provide equal basics of learning
to all citizens. The system is equal in spite of nancial situation, sex or any other
aspect. In Finland universities select their students independently. Every year all
the universities arrange various types of entrance examinations. There are almost
the same number of men and woman reaching their doctoral educations. [37] This
denotes that everyone has the same possibilities to study. Finnish students do not
pay tuitions for their studies. In this light no one does not need to skip one's studies
because of their nancial situation. The school system is supported by the Finnish
government.
The Finnish school system in years is shown in Figure 3. In Finnish school system

7

most of the pupils in elementary schools start to study English as their rst foreign
language. About 30% of them are learning also German or French, but voluntarily.
Finnish and Swedish, the ocial languages in Finland, are both in use in a small
area and not spoken widely outside of the country. [37] Finnish students are usually
familiar with at least three languages when starting their studies in a university.
This oers a benecial base for international studies.
During the near past Finland has became more international, when more people
with numerous backgrounds have moved in. Nowadays this increased multicultural
population has an aect on the development of curricula. [37] It has refreshed the
method of teaching and thinking. Students can regard international environment as
a natural part of their lives prior to graduation.
In Estonia, children under 7 years old can join kindergarten but no school type of
teaching is oered there. After that, children are oered a 9-grade primary education
and lower secondary education system. Upper secondary education for the people
targeting a university degree is called a gymnasium. After that phase, students can
begin their university level studies. The Finnish system does form a dierence only
in pre-primary education giving one year for preschools in a kindergarten or in a
school. [37] The system is shown year by year in Figure 4.

Agewofwstudents
1www2www3www4www5www6www7www8www9www10ww11ww12ww13ww14ww15ww16ww17ww18ww19ww20ww21
Kindergarten

Primarywandwlowerw
secondaryweducation

Upperwsecondaryweducation
Vocationalwschool

Pre-school
Figure 3: Education system in Finland before university level studies [28].

AgeUofUstudents
1UUU2UUU3UUU4UUU5UUU6UUU7UUU8UUU9UUU10UU11UU12UU13UU14UU15UU16UU17UU18UU19UU20UU21
Kindergarten

PrimaryUandUlowerU
secondaryUeducation

UpperUsecondaryUeducation
VocationalUschool

Figure 4: Education system in Estonia before university level studies [28].
There are several principles guiding the Estonian education system.

First of

all, the state ensures that everyone has an opportunity to nish the compulsory
education, dened by law. The education is guaranteed in Estonian language in all
levels. If the education is organized in another language, the instruction has to be
provided also in Estonian. Economic management and pedagogical control have to
be kept separate. [37]
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The Estonian Ministry of Education was established again when getting the
independence again in 1990. Currently there are free and charged degrees in higher
education.

Tuition-free places are provided by state.

Tuition-fees varies between

the institutions. Some fees are term-based but some related to the amount of credit
taken in the university. After having become a member state in European Union,
EU, Estonia has received more international students, but also allowed their native
students to study abroad. [37]
After the independence there has been a remarkable rapid growth in the number
of tuition-fee paying students. The number of such students have been growing both
by number and by percentage. [68] Right after the independence in 1990 most of
the students were publicly funded but now about half of the students are paying a
small tuition-fee. About 20 years ago less than 10% of students were more than 30
years old but now there are about 20% of them. Most of those students are paying
for their studies. [74] About 40% of students in Estonia are working and studying
[6].

Programme duration (in years)
0 1 2 3 4 5 6
University
University of
applied science
Figure 5: Higher education system in Finland [28].

Programme duration (in years)
0 1 2 3 4 5 6
University
Vocational school
Figure 6: Higher education system in Estonia [28].
Both Finnish and Estonian higher education durations are presented in Figures
5 and 6. According to what is presented earlier and also shown in gures, we can
assume that Finnish and Estonian students have very similar backgrounds and have
equal high quality education systems.

When regarding this research topic, same

type of data collection should be completed in Finland to compare the results. How
ever, the main target was to get information from Estonian university system and
in a suitable case apply the achieved information in Aalto University. Furthermore,
limited time and research resources intimidated to realize the data collection only
in one place.
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3

Research Questions

The rst research question concerns how the university and faculty could support
students to gain suciently ECTS per year. In this case I did not suppose yet that
enough ECTS equals 55 credits. The second research question discusses about the
study motivation and personal interest in studying compared to teaching methods.
The third question concentrates on language eects on studies when lectures and
assignments are not organized in students' rst language.
1. How the Estonian university and course faculty support students in gaining
suciently ECTS per year?
2. What type of eects teaching methods have on students' study motivation and
what type of learning methods students prefer?
3. Does the English language have any eect on students' willingness and possibility to learn?
There were unocial discussions in coee tables that in Tallinn Technical University most of the students did not have problems to gain 60 ECTS or more per
one academic year. Because students were active, it was easy to interview some of
them and nd out how the students see the benecial and unsatisfactory sides of
their studies.
The rst and second research questions are wide and open several paths but in
this study I have focused on the benets in course developing in Aalto University
and motivational aspect in general. There should not be one simple solution and the
target is more to scan the strongest eects in the positive and negative purposes. I
also expected that not all of these objects are in university's hands and the faculty
in a university cannot eect on all of them. Especially the rst research question
focuses on what type of support and facilities a university could oer. This research
question could have covered a much wider range of students and their study habits
and concentrated more on an individual teacher's work on course level. The main
focus of this work was mainly to nd some of the most common problems and the
best studying techniques from student point of view.
The third research question was added because the interviewed students were
studying in a degree program where some courses are taught in English.
is why I wanted to add the language issues as a part of the research.

That

I wanted

to exclude the possibility that students' motivation and progress do not meet the
ECTS requirements because of the language. It is possible that the language may
eect when studying in a foreign language.
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4

Research Methodologies and Data Collection

4.1 Research Methodology
Conversations are a natural mode of human interaction. People talk and interact, ask
questions and answers them. We meet other people by interaction. There are several
forms to have a conversation.

In everyday life people do small talk.

A research

interview is a professional conversation but is based on the daily life conversations.
The structure of the research interviews is similar to daily conversations but is has
a specic approach and technique of questions as a professional tool. This method
seeks to interpret the purpose of the most relevant themes of the subject.

The

interviewer cannot only ask questions but has also to expound the meaning of what
is said and how it is said.

[41] The interviewer has to sort the answers and read

the meanings to compare the results. The person who interviews causes typically
an eect on the interviewee and the result may vary somewhat depending on the
interacting people.
This research consists of qualitative interviews only.

Qualitative methods are

not only softer methods added to the hard-core quantitative research [41].

The

collected data is not quantied and has meaningful and constructive relations. The
qualitative research has frequently been accused having lack of objectivity because
of the human interactivity. Earlier several researchers have declared the superiority
of quantitative research [14][39][53]. However, quality refers to what type of concept
it is and and the purpose of it compared to quantity which describes only how much
there is something [41][79].
In modern education research quality and quantity are two independent issues
and has dierent kinds of forms and knowledge.

The term is used in incompati-

ble approaches to do research. [43] However, qualitative and quantitative methods
cannot be hold totally separately. A quantitative researcher gathers a quantitative
aspect at the same time. As shown in Figure 7, data source can consist of response
data to test questions, interview transcriptions or even videotapes.

The interpre-

tation model can be composed of scoring rules, coding protocols and lters.

The

resulting data can be comprised of scores on test questions and types and numbers
of expressions or events. [27]

Response data

Scoring rules

Scores on
test questions

Interviews

Coding protocols

Types of expressions
and events

Videos

Filters for extracting
relevant data

Numbers of expressions
and events

Figure 7: The process of constructing data. [27].
The qualitative interview has a diverse of qualities and meanings and the inter-
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view can examine the eect on social side [33]. Interviews and specially qualitative
interviews can oer a value and method for understanding data, opinions, attitudes,
feelings and what people have in common [3].
In this case qualitative interview method was chosen because it provides deeper
knowledge about chosen research questions than a quantitative method could oer.
Interviews can enable wider answers and oer explanations and solutions better than
quantitative data. The research questions introduced in the Section 3 are academic
and are translated into easily understandable questions in interviews.
The questions in the interviews were formed to help to collect data about the research questions. Each interview question can be refereed thematically with regard
to its importance and purpose according to the research questions. The later structuring of the interview wanted to keep as simple as possible and because of that the
questions were semi-structured. [41] Structured and semi-structured interviews oer
typically a tradition where the data is used as a resource and when the assumption
is that the data consists of the knowledge and experience of the interviewees [71].
Basic rules for qualitative interviews are simple and lead to higher quality results [16].

It is important to note some details before starting.

Formulating the

questions and reacting in a right way during an interview helps both interviewer
and interviewee.
1. Do not expect interviewees to be able to directly address your research question.

To get a wanted result, formulate your questions to be more human

friendly.
2. Avoid questions that can be answered with 'yes' or 'no'.
3. Avoid biasing responses, for example by sharing your hypotheses.
4. Follow-up questions should be used to encourage expansion of ideas concerning
the most relevant to the research question.
5. Probes are standardized ways to get more depth and details.
6. You should also be prepared to reform questions.
7. It may be helpful to summarize key ideas and themes back to the interviewee
to ensure you have a proper understanding of their meaning. [16]
All the students had the same questions in the interview and the questions were
asked in the same order. The questions were mostly semi-structured and there was
not right or wrong answers. In some cases the interviewer asked a student to dene
or explain the answer more detailed if the answer was too simple, for example 'yes'
or 'no' type, or if the student did not state any reasons for his strong opinions. The
students were allowed not to answer to a question if they felt that they did not have
any opinion or the question did not aect them. Only few students used this option.
At the beginning of the interview some details about student's background were
collected. The age, nationality, native language, study years in a university, a degree
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program and the main reason why a student has chosen that particular university
were asked.
students.

The data was used only to form a view of the sample group of the

However, it would be important to know if some students would not

follow the normal study program or someone has a special background or something
else that would eect on the results.

According to the sample group also some

speculations can be generated.
The rst research question about support for students from the Estonian university and faculty and its eect on the level of achieved ECTS was connected to several
questions in the interviews. The main focus was on the concept of ECTS and the
actualization of it in studies in TUT. According to the guidelines one ECTS equals
26 hours of student's work in TUT. The students were asked to estimate if they use
a lot more or less time per one ECTS in their studies. The hidden purpose of the
questions was also to achieve information how much students do pay attention on
the time they use per course or per ECTS and if they do know about the system
which denes the European equality of study requirements. Further, the students
were asked to calculate the number of ECTS they gain on average per one semester
or per academic year. The idea behind the second question was not to compare the
time and eort used in studies compared to the results but to nd the normal level
of ECTS and a feeling of load or stress of the studies.
Regarding to the second research question also a direct question about received
support from university and faculty were asked. Students were asked to specify also
their normal study habits and if they do study alone or in a group and also to think
about other sources of support they may use. A question about the main problems
in their studies was a part of this research question. Both study habits and problems
were chosen because they can oer information from the university and provide some
tips what the faculty could take care of better in the future. Furthermore, students
may use support from other sources and a university could benet the information
in a case of contradictory source of knowledge.
To avoid the problem of getting irrelevant criticism only, two questions about
student's own activity and a vision of a good teacher were asked. The target was
to nd information about required support and also to nd reasons why a student
may need more support or try to avoid support.
The second research questions about the teaching methods and the type of eects
they can have on motivation had various questions in the interviews. The research
question and its reasons were divided into various parts to help the students to focus
on a variety of smaller details instead of a simple and not describing solution. The
students had to think about their interest in their studies. They were asked to think
if there is something they would like to leave away from their degree or if they would
like to add something that does not exist yet or has a small amount of weight in the
degree.
The straightforward question about the main reasons of a motivation and not
motivating courses were asked. The students also had to describe a situation in a
course context when they may loose their motivation. They need to think their own
reasons why they are studying and when the studies are struggling. There was an
expectation that student may not mention evaluation or assessment and a question
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about the eect of the course assessment were added to the list. The assessment
varies a lot in courses depending on the teaching style and the target was to hear
if the students want mostly to exclude the nal exam or to study actively during a
course. The question was left open because there is no need to create a bias and lead
students to a wanted answer. Onwards, the students were asked to think if there is a
dierence in motivation if the exercises or laboratory assignment are mandatory or
voluntary. This question was added because the students participated in the course
where all the assignments had mandatory sections and there was an expectation of
a possibility of a slight overload.
Students were asked to mention the teaching and learning methods they prefer.
In the rst stage no learning method was mentioned to avoid having a bias in the
answer.

If a student could not mention any method or did not understand the

question, a list of methods were oered for help.

Some students needed the list.

Compared to the learning methods, also comfortable issues in a course were asked.
The students were asked to describe the best course in their studies to get an idea
of the relevance of their answers in earlier questions about the learning methods.
The last research question about language eects on studies had four evaluating
questions in the interviews.

First the students were asked to evaluate their own

English skills and to describe if it is harder to study in a foreign language.

The

rst question measures both their language skills and the level of self-condent. It
is possible that a shy student who does not use English much can underestimate his
own skills. Because all the interviews were in English, the interviewee herself could
also estimate the skills and by using this method also form an opinion of the level of
language skills and self-condent. Furthermore, students were asked to estimate the
amount of courses taught in English in their degree program and to think if there
is a dierence if a teacher's native language language is Estonian or something else
concerning the eects on the learning when studying in English. The two questions
formulated a view of student's feeling of his studies in a foreign language.

If a

student has many courses in English and see the dierence between teachers with
various native languages, it may help a university to guide teachers to think more
their use of language.

Limiting the categories of opinions students were asked to

describe also their foreign language use in free time and their willingness to study
abroad.

The questions were asked to achieve more information how students feel

the eect of the English language in their life. The use of a foreign language in free
time shows the willingness of use the language when needed but not required. The
interest to study abroad implies more their willingness to do something new and
courage to step to the discomfort zone. It does not automatically lead to studies in
English because many students have other language skills and could study also in
Spanish, French or German if studying abroad.

4.2 Sample Group
In this research project 18 students in TUT were interviewed in a face-to-face interview. The questions can be found in Appendix A. The students represented ve
separate nationalities and four native languages as shown in Tables 1 and 2. Two of
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the students were not living permanently in Estonia.

Table 1: The nationalities of interviewees.

Nationality (n=18)
Estonian

13

Russian

2

Ukrainian

1

Polish

1

German

1

Table 2: The native languages of interviewees.

Native language (n=18)
Estonian

13

Russian

3

Polish

1

German

1

On average, the interviewees were 21 years old and had studied 2.3 years in a
university as shown in Tables 3 and 4. In Table 5 is shown that most of the students
were men and only four of them were women. This group of students describes very
well a normal second year class in electrical engineering.

Table 3: The age distribution of interviewees.

Age (n=18)
20 years

8

21 years

7

23 years

2

26 years

1

15

Table 4: The study time distribution of interviewees.

Study time (n=18)
2 years

16

3 years

1

6 years

1

Table 5: The gender distribution of interviewees.

Gender (n=18)
Female

4

Male

14

The expect of success in studies in TUT was correct.

The average amount of

ECTS per semester among interviewed students was 29.78. More detailed distribution of ECTS is presented in Table 6. The students in this random sample group
have achieved more ECTS than the average value in Electrical Engineering degree
program, EST, in Aalto university is. In EST program in Aalto the average value
is about 24 ECTS, when all those students who do not get more than 2 ECTS have
been removed from the data.

Table 6: The distribution of average number of ECTS achieved per one semester.

Amount of ECTS Amout of students
<25

1

25-29

4

30-34

12

>34

1

Table 7: The international study willingness distribution of interviewees.

Gender (n=18) Interested in Not interested in
Female

3

1

Male

12

2

All European countries are individually developing and creating their higher
education systems.

There is no rule how these 3, 5 or 8 years taking bachelor,
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master or doctoral programs are organized. One trend can be seen over many of the
countries and most of the programs: trans-national education. The main forces to
help this process have been the adoption of an ECTS-compatible credit accumulation
system. The adoption of a common but exible frame of reference for qualications,
compatible quality assurance system and empowering Europeans to use new learning
opportunities. [34] This is very likely the main reason for students to enter to study
abroad. Because this study was completed in a degree program where students have
some courses taught in English at bachelor level as well, some some statistics about
students' language skills were collected too. Regarding to Table 7, 15 students out of
18 showed willingness to study abroad, as an exchange student or a degree student
in the future. Only some student were not interested in to move abroad for a while.
Some students had already some international experience when studying in a foreign
university or working abroad over the summer season.
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5

The Student Point of View

5.1 Interviews
Students' opinions were asked with many questions and their solutions dier from
each others, as expected.

There are still some clear structures that most of the

students would appreciate. Some problems were mentioned in many interviews but
there were also totally opposite procedures of thinking. Some students had many
more detailed sight in their studies and some others were just happy to study.

5.2 Teachers and Teaching Methods
University students and their styles of learning do not all typically t in the planned
forms in a course [47]. First year students may be adjusted quite easily in one form
but sooner or later students will nd their own best techniques to learn and study. It
is occasionally possible that a teacher does not know how to teach. One problem in
learning and teaching processes in universities is that teachers are thrown in a new
course and they may not know much about the learning process itself [80]. Students
can see and feel if a teacher is a suitable for his position and also if a teacher is
interested in the topic and the teaching itself and also has a certain level of knowledge about the topic. The following quotations from the interviews describe how
students think about teachers.

(The teacher should be) someone who tries to make lectures more interesting.
(Male, 21 years)

Maybe when teacher is always ready to help you and a lot of consultations, where
we can come and ask some questions... If I don't like the teacher. He or she, like,
hard to say... Motivated, helpful, I don't know... Active... I have not met too active
teachers, I can say... I think that I would like to have, like, more motivated teachers
because some teachers, like, just give their lectures so slowly. They are not interested
in their subject. They just give lectures and go away. But, if a teacher, like, says...
He is really motivated to help students and it's really cool.
Teacher was...

(Male, 20 years)

Teacher explained us everything so everyone understood what

he did and so on... I think good teacher should be friendly. He or she has to explain his subject very well. And, he has to speak with his students a lot, I think. So
he knows what they know and what he should explain more or...

(Female, 20 years)

I have to have a feeling that the lecturer is really interested in the course himself
or herself as well. And he or she has to interact with the students, not just read
some text or make some notes on the board. If the lecturer is interacting, then I feel
comfortable. And if he or she really cares about weather the students understands.
(Male, 20 years)
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I loose motivation going to lectures when the person who gives the lecture speak
very boringly. He himself isn't interested in ... just reading from paper or computer.
(Male, 20 years)
Students mentioned attitude related items such as being cheerful and keeping
communication on a level which the students need. Furthermore, the real willingness to help students, provide them with a new knowledge and the real enthusiasm
to put them to follow a course are features which a student respects. The students
have seen various styles and types of teachers and teaching methods.

They can

prove which method and style is the most functional in their case.

The teacher must be cheerful, he shouldn't be so angry and ... if they take you
as an equal ... he communicates normally and helps me ... when he answers me
politely and suggest me what to do, then he is a good teacher.

(Male, 20 years)

I feel comfortable if the teacher is... If the rst impression of the teacher is good.
That he is easy to understand and listen to and doesn't make you to fall asleep in a
class. Basically, that is a big plus. Also, the subject must be interesting, in such a
way that you want to learn it. Not like, just memorizing rows and rows of text or...
Or some equations.

(Male, 21 years)

I have seen many teachers and assistants during my years here. But, a good
teacher is very helpful, willing to listen to a student where is a problem or what does
he or she need help with and... And giving them solutions in their problems in their
course, of course. Giving advise. 

(Male, 21 years)

Sometimes the success and motivation is not in teacher's and student's hands.
It is possible that the chemistry does not work or the persons are too dierent.
Depending on the persons, it may be the only reason why a student loose his motivation. It may also be the main reason why a student is motivated.

When there is a good teacher who makes it interesting.

(Male, 21 years)

The teacher has the most inuence actually. Mainly the teacher, but the subject
might be interesting enough...

(Male, 21 years)

For most of the teachers it is a matter-of-course to have a certain level of knowledge. Sometimes it is possible that a teacher has not known enough or has shown
insecurity. If a student has noticed that a teacher is not up to date, it is probable
that a teacher do not know enough or at least cannot express himself clearly enough.

I think it's very important that he has a big knowledge of what he's talking about,
and the passion and that he likes to teach that.

(Male, 26 years)

The most important thing is that he or she knows what he's talking about because
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actually some teachers who don't know. They know but they can't teach that. And
they should be strict.

(Female, 20 years)

University teachers do not only spread knowledge and practical skills but their
own opinions eect on their students.

Teacher's own experiences in a university

can also eect on the method of teaching. [73] Teacher's attitude and the approach
how he talks to students and listen to them is in a fundamental role if students are
not outstandingly interested in the course.

Students also appreciate a respecting

teacher, who does not conduct students to feel themselves stupid even if students
do have very basic questions. Teachers should also be realistic and understand the
level where the students really are. Students may feel very uncomfortable when a
teacher only talks and talks without giving enough background information. It may
be even impossible to ask any question, even the stupid ones, if a student cannot
understand enough. Teachers are also required to help students equally that does
not occur typically in a student point of view. In the interviews students described
good teachers in the following words.

I want to know that if I have any kind of questions, he or she will be able to
answer them. Also, a respect to us, to students, because when a teacher is respecting
me I have more respect to him... He is speaking specically about the topic, he is not
talking about... any other topics he wants to talk. He is taking about science, the
topic he has to talk about. He helps students to improve themselves. If they want to
know something about the topic, he recommends on some literature or some other
activities to do.

(Female, 20 years)

Good assistant, maybe, the one who you can ask if the teacher is busy helping
someone else, who you can ask and he can maybe help you out. He doesn't have to
but he has something to say about your thing what you are doing... And teacher, I
think good teacher is... Who explains. Explains hard things. He makes them look
easier than they really are.

(Male, 21 years)

A good teacher communicates with the audience, asks questions, uses dierent
materials, not only like text, but also, like, audio and video, as well, in the lecture.
Then pretty much time planning as well, how he or she can use the time during the
lecture, and can be equal attention with everybody, with all the students.

(Male,

20 years)

I don't like some subjects because the lecturer describes it like he thinks it is but
he knows much more than us and he understands it but we don't get it, because he
knows the background. Then I think, why are we studying this subject.

(Male, 21

years)
The motivation comes occasionally from the teacher and what he or she requires.
This quotation represent slightly dierent opinion than demonstrated earlier.
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I guess it's mostly the teachers that can make it comfortable but I think that a
course shouldn't be comfortable, I think it should be harder. If it's comfortable, you
go to the lecture, you go to the practise, you are going to sit there you are going to
listen there, you feel comfortable but you don't study a lot. You don't remember a lot.
I think it should be like, you should have tests in lectures, more tests, because if you
don't have like, it could be a motivation like, a teacher should do more tests because
it's the motivation. I like those courses where the teacher gives you an opportunity
to do the course without examination. If you do all the tests on certain level. For
me it's a really good motivation.

(Male, 23 years)

Basic ideas cannot be clear if they are unknown. As a teacher, it is important not
to expect that the student would know and especially remember every little detail
that is presented in earlier courses.

Teachers need to repeat the most important

aspects as often as possible. It is a fact that a teacher knows and remembers a lot
concerning on his own subject. Many of the obviousnesses are obviousnesses only
to a teacher.

I like when the teachers, like, teach basic things too, because many of the teachers assume that you have some kind of prociency in some other elds but when you
don't and he just skip over it, it's very hard to keep track. So, I really like when
teachers are thorough and teach better material and make sure that everything is
understood. That's the most important thing.

(Male, 21 years)

Positive thinking and polite students exist but when something goes wrong, a
teacher and his behaviour can also kill the motivation very quickly as some students
highlighted in the interviews.

Last semester I had incidents because I was studying this same exact area in
another university. Then I came to here and we had a course... We didn't have any
opportunity to learn this course in "another university" but they did in here. We
had, but it was one month... But they has a whole half year like doing works and
laboratories and we don't... And the teacher, when we came here, was like oh you
don't know anything and why should I even teach you...

(Male, 21 years)

When the teachers are very boring. It seems that they don't want to give that
lecture.

(Male, 20 years)

When I see that we only, just learn something from the books. We don't do anything practical. This is, oh no... Then I lost my motivation.

(Female, 23 years)

When there is too much lectures, and no practical, this is not my cup of tea.
(Male, 21 years)
There are also some very exible students who appreciate the method a teacher
has decided to use as shown in the following quotation.
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I think everything has its place like old school teaching but also some newer stu
should be mixed in like computer or something, videos. Video materials are pretty
good, I think... But also old fashion books and such stu. Well, I guess both (teaching ways) have their advantages and I don't dislike either of them. I like them, like,
I like all of them equally, I think. There is no much dierence to me. How we get
graded, like, by examination or how ever.

(Male, 21 years)

The situations in a real classroom should be more real life related [17]. It denotes
that possible studying styles should also vary and not be only so called traditional
methods. In this case the point is that the students may not be ready to work in
a real working place. Many graduated have problems to move from university life
to working life and work with real situations which are not as clear or simple as
the examples in a university [2]. Real life related examples may produce more clear
problems or keep the motivation higher.

This concerns again around the already

mentioned thought where the teacher knows almost everything about his subject
and can easily see relations between specic topics. The students do not have this
option and examples are very useful.

The following comments in the interviews

represent the fact that various students share this opinion.

I like when teachers bring real examples from real life and try to make something
that seems dicult in theory in real life situation.

(Male, 20 years)

A course is motivating when you can relate those studies or exercises or examples with real life. Because what is lacking in universities are practical abilities or
that kind of like... So if you can relate to real life stu and you can see that you
can use them in every day life, it's easier to be motivated. You can see all, I can see
this, I can do that...

(Male, 21 years)

I guess teachers should little bit sell more idea of the education, idea this course
as well. I mean, like, in lectures we study a lot about the theory, and practise as
well, we do the practise but actually we don't have a big picture how to integrate
the theory or thing that we learn in real life. Because the teacher should give more
examples about like real life where we can use it.

I guess it's a way to get more

motivated and if a teacher doesn't do it... And I'm studying those things and I'm
thinking like... Where the #### I can use this!

(Male, 23 years)

If I know that I'm not going to use this particular course in my entire career or I
don't see such opportunities now, I don't feel like studying those subjects. Also, when
I see that the teacher is not requiring anything, I mean, if I can get the highest grade
with very low eort, I'm not trying at all to do something more.

(Female, 20 years)

Depending on the subject, everything is not possible to present in a classroom.
Examples in a real life related situations can be as easy as visits to places where the
idea, theory or function is in use. A factory or a company in a specic eld can be
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the rst touch with the real life learning in a student's career.

Some courses have, like a part of course, excursions, to other places, like factory. Last semester we went to a factory, to the power station, and here we could
see the, all the generators that do huge things and work. So it was really interesting.
And motivating.

(Male, 20 years)

Another approach is that students are coming from specic type of schools and
they can have various types of backgrounds. It indicates that they also can have a
variety of approaches to learning [59][77].
In Kolb's learning categories students are divided into four groups.

In these

four groups students are learning the best by feeling, watching, thinking or doing.
There are also some dierences between men and women.

Kolb has shown that

students need more doing and thinking that just watching or feeling. The results of
his research among the students who studied science are shown in Table 8.

Table 8: Kolb's learning styles when teaching science [40].

n % Feeling % Watching % Thinking % Doing

Female students

76

5

26

18

50

Male students

58

0

17

38

45

Depending on the category a student can feel himself more or less comfortable in
a course. Active methods and continuous assessment seem to be popular according
to the following comments.

I feel comfortable when a course is logically built up so that rst we learn something and then we use it in practise or do exercises on it. But sometimes it's like we
have the exercise before the lecture so we rst do the exercise and then we are told
what we were supposed to do and I don't like that.

(Male, 21 years)

I prefer the active methods, when you study in the course.
I think...

(Male, 21 years)

I like the active learning when I get constant feedback when you I

constantly, and motivates me to work constantly.

(Male, 26 years)

I prefer the small tests every week. It's better. 

(Male, 20 years)

I think a test every week, it little bit more motivates me to study because you
need to study every day. You just need to because you don't have any other possibility
to have, not good but some mark. So I think it's better.

(Male, 20 years)

Active learning and teaching methods in a course has to be thought wisely. New
methods should oer better learning possibilities to both strong and weaker students
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[7]. At teacher's point of view not all the students can benet. The observations
about lecture attendance percentage in TUT show that on the rst lecture almost
all the students start actively [66]. The same result has been noticed also in Aalto
University.
Assessment as an integrated part of a course and learning in a course can stimulate students to adopt a deep learning approach. It conducts students to search
actively the purpose and connections and encourage them to appreciate more the
assigned tasks. [31]
Assessment can have more purpose in student's learning than anything else. It
inuences what and how they study. [13] Students know that they are getting lazy
if nothing is required. If they are allowed to hang around during the semester, they
frequently do it. If there is some work every week, they do not complain. In that
approach assessment at the end of the course kind of leads student to be free and
not to study during the semester. The following quotations show that even students
appreciate more work compared to laziness.

If there is only an exam at the end, I spend more time then at the end of the
semester to learn to the exam. If there is something like once in a week, then my
studies are more regular. I think I'm getting more prepared with everything because I
have to do it every week. So it's not that I'm sitting, learning, passing and forgetting
everything.

(Female, 20 years)

If there's a test every week, then I have to study every week. It's good because
you learn step by step. Then, after the course remember almost everything... If there
are only one exam then we start to learn a week before the exam...

(Male, 21 years)

If there is a test every week, it's better, because you are learning all the time,
not taking any week breaks when you don't read or do anything with the subject, so
forget something you have learnt.

(Male, 21 years)

There is also the other side of the coin.

Some students continue with active

learning to the end of the semester and some students do not. The requirements
how much they have to work during the semester seem to be the main reason why
some students quit and take an exam instead. If a student cannot study actively
during the semester, the grade will be poor. [66]
Higher education in Estonia concentrates on two types of training in engineering
eld. They have application-oriented engineer who are capable to use new technology but also research and development-oriented engineers who are able to create
new technologies. This system is corresponding with the system in Scandinavia and
is the most relevant for minute countries such as Estonia.

[34] There is only one

completely technical university in Estonia. Only in Tallinn University of Technology students can study engineering subjects. Tartu University oers related topic as
physics but is not a technical university. In a university where students are having
more theoretical studies, a combinations of theory and practise are highly appreciated. Not only active learning but practical assignments together with theoretical
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parts are helping students. It may help if a white board is in use compared to lecture
slides, as shown in Figure 8. Several students highlighted practical studies in the
interviews as presented here.

Theory with practical experiments. Then you can see what's happening and compare it to... Then you can compare practical experiments with theoretical. That's
easier to understand what's happening.

(Male, 21 years)

I like to do quizzes in lectures, and after that to do a practical lessons. Not only
theoretical understanding but also to see how it works in practise.

(Male, 20 years)

I prefer writing on the board... Maybe more practical. Or if you have a lecture
and then you have a laboratory and you have exercises, it's really good because you
can...

In one you can do yourself, by yourself and in the other ones you can do

exercises about this and in the lecture you, maybe not relax, but you can watch the
theory and learn about the theory. And I think it's really nice to have that kind of
teaching method. Like we have here in some courses.

(Male, 21 years)

Figure 8: Some students prefer to have instruction on a white board.

Getting out of an exam is also an eective motivation.

Then a student may

have more time later for those courses which have an exam at the end of semester.
It is important to note that not only actively shown knowledge or an exam is the
only choice. It is highly appreciated to have an option to choose. If one way does
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not work, you can typically have a backup plan. The students mentioned various
benets in active learning in the interviews as shown in the following comments.

I like the system where we had, tests, we had two tests and like ve or six homework. And if we did this all correctly we didn't have to go to exam. So tests, from
time to time, I guess it's better than exams. Like one big exam... There should be,
like we had, you can choose between the exam and the homework and tests. If you
can't manage to do them, you can do the exam always.

(Male, 20 years)

In here we have many course where we can get our grades without an examination so where you can get those grades without an examination I of course do more
because it means I have to work hard during the semester but after the semester
I have fewer exams and more time to focus on them. It's easier during the end.
(Male, 21 years)

Active learning is a very good thing. Because, when you... We got some courses
where we only have an examination in the end of the course, but there's nothing,
like, during the course. Nobody even check if you are there or not, like, in a lecture
or where ever. And there just like an examination and then usually we don't study
that hard. Or in other subject, then there in lectures, we have these quizzes and,
like, very many things and then you like study, study. It's quote much motivation.
And its a really good thing when you could have an opportunity to get a grade, like
examination grade, before doing an exam if you are very good during the course.
Then you can have your grade without doing the examination.

(Female, 20 years)

Motivating, it's more, if you, like, have in semester... You can do workouts.
It will make your grade and then you don't have to do the exam, like, if you have
caught many small tests in the middle of semester. And if you do it with appropriate
results, you can pass. You don't have to go to the exams. This one motivates me
more. And... Also very interesting courses.

(Male, 21 years)

The higher education has to be multi-level and not unbalanced. It should have
theoretical side but creative side as well. [34] Laboratory assignments are in an important role in a novel course in electronics. [65] As it can be seen, active learning is
very highly appreciated among the students. On the other hand, the active learning
should really be active and more student oriented. Some students would like to be
more creative and not only follow the framed rules. They also need more time than
teachers can imagine if real learning should occur as the next quotations indicate.

I like practical subjects. But, the laboratory works are in strong rules. We can't
do it by our own thoughts...

It isn't so...

And when we do it in our own, then

someone teaches how to do it better. Or something like that.

(Male, 21 years)

We should denitely have more practical things. We had that but it's not enough,
I think. Because we go very quickly, quickly, quickly. You do something but actually,
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you, like, you don't have time to think what are you doing and why.

(Female, 20

years)
Practical assignments support the real-life situation based learning. Students do
appreciate real life connections even if they can be done only with a computer as
students in Figure 9 are simulating.

Figure 9: Some students (not related to the interviews) in a computer laboratory in
TUT.
Some students are also more social than others. It does not matter if one is a
social or unsocial, he has to learn some team work skills to become an engineer. In
this case studying alone all the time is not the best choice.
Small-group working can oer much more and not only the understanding of
the substance. It can help students to develop their interpersonal and collegial interactions. Working in a small-group denotes teamwork, practical problem-solving,
decision-making skills, presenting skills and so much more. [42] Students entering
university are more team-orientated today than ever before [36] [20]. One negative
eect on today's universities is that they are old fashioned and have mostly larger
lecture halls.

Those halls do not support small-group teaching and teamwork.

If

logistics in class rooms are not working correctly, teachers may think it as an excuse
not to use small-group work [18]. If there is not possibility to have group work in a
university, it could be appropriate to encourage students to do it in their free time
when they are studying outside of the lecture halls. Some students do like, some do
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not. The reasons why someone prefer to study alone or in a group can vary greatly.
The students described the situation with various comments in the interviews.

Alone. I'm really not a big fan on a group work. I mean, we can do group work
but... If I'm in a group and it's my decision, I kind of divide the work so it's going to
individual work anyway... Maybe it's because of the way our practise and lab works
here are.... Because it's usually, one, one or two are doing this and others are just
standing around.

(Male, 23 years)

I like laboratories but I don't like working in a group so it's like I like them but I
prefer not to have them. I'm more like into individual work. If I can't do something
on my own, then I can ask but sometimes... sometimes people are just destructing
what I'm doing.

(Female, 20 years)

If I have a good team I enjoy to study in a group... I like to work with people who
also want to get good marks. And put some eort to it. If they are people I'm familiar with, I like to study with them. If not, I prefer to study alone.

(Male, 26 years)

I usually do it alone, because, I don't know. Sometimes I would do it with a
team but in more cases I am doing it alone.

(Male, 21 years)

Mostly I've done, if there are exercises, individual exercises, I usually do them
alone. Like, there are a lot of group exercises, I will do in pair and groups.

(Male,

21 years)
In these cases it is important to remember that working in a group does not
automatically indicate collaborative learning.

Collaborative learning is an educa-

tional method. In this method students work in small groups and dene and reect
usually real life problems. In such a learning groups are more guided and need more
teacher's advice in the beginning. [52][70]
It is not only about the small-groups but also groups when students can have
better connection with the teacher and the teacher can share the passion of science.
According to the interviews students appreciate team work when they can clearly
benet on it.

I like courses where we have small groups and where we have lot of interaction
with the teacher or the professor and where you can discuss about things. I also like
to do practical stu. And what I really like it is when the professor has a passion on
the subject.

(Male, 26 years)

It depends on the course itself and the homework. When we have kind of big
materials or big homework I tent to study in a group because it's easier to be motivated, easier to take bigger materials at once. Work them through with others. And
it's easier to memorise things.

(Male, 20 years)
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Some students would prefer more team work but it may not always be possible,
as the following quotations from the interviews tell.

Usually I study in a group. I don't like to study alone.

(Male, 20 years)

Usually, I don't know, it depends, sometimes I do things alone, sometimes we
do in a group. Especially, like, in some courses we have, like, practical exercises and
we are in groups so then we do together. But sometimes even if we, like, don't need
to do them together, we just like, sometimes my course mates like come to visit me
and do together. Together, it's good.

(Female, 20 years)

50-50. We did all laboratory works here in a library together. But, alone, only
in Moodle.

(Male, 20 years)

In this case attention funnels to that team work divides students into two groups.
Working in a group seem to generate surprisingly strong opinions. As an engineer
the teacher knows how important team work skills and communications with other
members of a team are. In this light it should be obvious that the teacher would
include some team or pair work in his course. Anyhow, voluntariness also in this
case may benet both team work and not team work type of students.

5.3 Workload
Students are basically interested in their studies or otherwise they would not even
apply to get in a university.

It has been shown that when students are having

too heavy workloads, their interest in learning decreases [50]. The denition of an
ECTS is not typically clear to all students but students still know if a course has
overload. They also conrm that the workload varies in dierent courses. When one
course has more work to do and another has less, they can still keep them in balance.
Some cases are more extreme and may cause problems. The next comments from interviews shows that students have not thought much the workload or it has no rules.

Last year there was a course and I think I spent 30 hours per week and every
evening when I came home I started to study.

(Male, 21 years)

Last year we had a course that took a big part, a lot more hours than it supposed
to but others take a bit less.

(Male, 21 years)

I think that, like some courses, the relation, or how it is called, that's not like,
it should be dierent. Yes, because some courses we had like 3 ECTS and then we
do more than in a course where we have 5 ECTS. They should watch over this.
(Female, 20 years)
As shown above, a teacher's point of view can be in a harmony with the content
and workload but the students, who are doing the actual work, can feel very dier-
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ently. We also need to remember that some students need more time than others.
However, it is alarming if many of the students in a group mention one single course
which is taking signicant amount of their time. As a teacher, it is important to
remember that what we are expecting and demanding from our students, is away
from their contribution to the other courses.

Professors shouldn't try to give us too much homework. Because, at one point
it is good if there is something to do all the time but right now I am in a situation
where I have three subjects and there are 15 practical works and it means one practical work with measurements , data calculation etc.
time.'

every week.

It takes all the

(Male, 21 years)

Some subjects are simple and some harder. I believe that I usually use maybe
less time.

Because I usually don't study at home.

When I have some homework

I study at home but I usually study at school in the lectures and in the library.
(Male, 20 years)

I think I use less. Except for one. I think that is the only subject that has taken
more time than the hours are.. The hours are meant.

(Male, 21 years)

There is also the other truth of time management. Some students do not spend
too much time, at least from their point of view, with their studies. And they would
like to get even more to do. When asking do they really use 26 or 27 hours per one
credit, they start to laugh. Part of the students mentioned much lower workload in
the interviews as the following quotations show.

Less, less! There is only like couple of courses where I really use, put time on the
credits... I prefer teachers who give more things to do, more homework for example,
more tests.

(Male, 23 years)

Rather less. I don't know, maybe a quarter less is required because mostly expect
of those hours in the university, I study maybe... one hour per week so something.
Of course this number of hours is growing with exam terms. But usually it's lower.
(Female, 20 years)

It depends on the subject... Last semester I used less time.
I think less time. Not more. Maybe less time, yes.

(Male, 21 years)

(Female, 23 years)

I think less, yes, less time. Because if I think 26, yes, less. Approximately 15,
it's like 10 less. It depends on lectures, of course. But if the lecture is not so hard,
then you can manage.

(Male, 21 years)

As a student it may be dicult to estimate the required time when you have
several courses at the same time. This may be a sign to the faculty. They could
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inform students more and explain what is expected and how much time is estimated
to need in one course per week.

Time is limited both in students' and teachers'

side. Awareness of the requirements could help both sides. Time management will
be a remarkable part of most of the students' working life and practising it during
their studies could help them later. The most important thing in this case is to inform students and prepare them to think and schedule their studies beforehand. Of
course, if they do not struggle in their studies at all, there should not be any problem.

It's quite hard to say because the semester work is spread through the semester
but I would say less because I'm not that kind of person who works, like does everything with a max. I wouldn't say I do everything with a maximum eort. Because, I
don't see the point... Because I get the same degree as the others... I usually use, the
medium eort, how to say... But it depends because some courses that I like more,
there I do more. But those I don't like, there I just make it with the minimum or
that much eort, a grade I want to get like a 3 or 4.

(Male, 21 years)

I didn't think about it. I don't know. I think I spend less time because my study
depends on my mood and when I don't want to go to university, I just lay on my
bed and I want to something to learn, I just open my Moodle and, this e-learning,
e-studying, and read some text and materials there. And, some friends, my team
mates, explain me how to do it. How to do some exercise or other things very...
So, quicker than teachers do it in a lecture. Because, some of them just do it very
very...

(Female, 20 years)

I don't know. I haven't counted. I can't answer. I don't know, one course takes
a lot of time but some other subjects, we just don't have homework. I spend much
less time.

(Male, 20 years)

Students may also be very pedant and working very severely compared to others. They may use more time than others but do not still feel that they do not have
enough time. If they are only studying, there should be enough time to complete
everything and spend 26 hours per credit. The coming comments from the interviews illuminate the situation.

I'm not quite sure, I haven't thought about it so deeply. But I think it's pretty
accurate or I use little less time. Little less or exactly the right amount.

(Male,

21 years)
On the other hand, some students have to work and it is clearly impossible to
study as much as it is required. Somehow they still survive and can pass the courses.

I use less time because I do some work with my studies so I cannot be in all
lectures.

(Male, 20 years)
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5.4 Personal Interests, Goals and Motivation
Some research results show that women prefer more coursework and are better to
present their work while men favour exams [15][45].

It has also been shown that

both genders success better when coursework is used as a part of the assessment
[69][12]. Also evaluation is mentioned in many forms and if continuing evaluation is
used in a course, it forces students to work all the time as the following comments
from the interviews prove.

That motivates a student far more than the exam.

(Male, 21 years)

I prefer a lot of small tests every week. So you have to, you know, study every
week and, but when you have an exam, one exam at the end, so you can, like, 15
weeks, just do nothing and on the last week, oh, all, I have to study all the things.
And it's really hard to, you know, to understand on the last week everything.

(Male,

20 years)

I think when we have small tests every week, it's better than a big exam at the
end. Because, when it's exam, very many of students don't visit the lectures or exercises because they think that, oh it's a very long time for the exam and I don't want
to go and these things, but when you have this small test every week, you have to
come and learn and you learn more. Because, when it's exam it's usual that students
learnt this subject last night... I prefer... I prefer when... When, when's a lot visual
because, when I see something I remember it better. And, of course practise, practise
is too very very important because when I need to do something with my hands it's
better, yes. I don't, I don't like reading all the time. I like when teacher just explains
with his words what is a meaning or shows what these things do or something like
this. And, I don't like reading the books and this... Hard text.

(Female, 20 years)

I believe that the evaluation should be divided in a course because when there's
no test no works in the course... most of the students, they leave this studying for
the nal week and they don't take part in the lectures. When the are quizzes... they
will go to the lecture, they will listen, ll out the quiz and get the extra points. I
think it's a good way.

(Male, 20 years)

When I can get the course mark within the course then I try to do as much as
I can if it wouldn't be that I would do only mandatory parts.

(Male, 21 years)

Continuous evaluation has been voted to be a brilliant idea as shown above. The
interviewed students mentioned also motivation as a part of the learning process.
Some of them described too dicult or poorly explained homework but also unbalanced learning methods.

If a course has only lectures, it does not help if the

teacher is using continuous evaluation. Versatile learning such as lectures, exercises,
laboratory assignments, simulations, excursions and other methods combined in one
course oer more to students.
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Loose of motivation... The case would be the homework and the subject is too,
like, one-sided . It's like always calculations, it's pretty much like the structure is
always the same. I mean, there should be some kind of, like, you can go to a power
plant or implement these things. You can see how you can implement these things
in business, for example.

(Male, 20 years)

I loose motivation when, for example, it's too hard homework and a teacher
doesn't describe how to do it. It's very pity and very stressful. When you all the
time want to nd out how to do it and you don't know and... Yes, I'm stressed when
it's happen in this type.

(Female, 20 years)

Teaching practices are more than technical skills in a classroom and have dimensions such as moral as a part of it [56]. Items that are not subject related but are
as a part of the course, such as evaluation, can force students to feel very unmotivated if teacher does not follow expected norms or is unfair. Evaluation has to be
clear to gain students' respect. Misleading information in grading has caused some
problems. It may be dicult to believe and trust in teachers and their sayings after
that. The coming quotations from the interviews demonstrate some examples.

He doesn't even bother to check the exams so he looks them, OK this is 2, this
is 4, this in 1, like this. It's not fair. And if you go there to see what the mistakes
are it turns up one grade better.

(Male, 21 years)

Concerning on the teachers' power, it might be useful to them to think it and
the trust that students deliver. When a teacher imagine that he has a good joke, it
is useful to think twice before announcing it. A joke can lessen the load but if it is
understood incorrectly, the result can lead to a deep problem.

I have had some problems with teachers, like grading... Some of the teachers
are just.. One teacher... We were starting to nish an examination, he was kind of
joking but nobody understood. He said that the last girl just brought the test o...
So all the boys that are bringing now are getting zeros or ones. But I was just writing my last exercise and just writing it on my note page so I just left it there and
gave the examination in. Because of that I practically lost almost half of my points.
After that he said that, oh it was a joke, but it was a bad joke because we had still
10 minutes left.

(Male, 21 years)

Occasionally students are exible and can accept the situation in any case. As
a teacher it is still important to remember that there are always several types of
students and the best learning strategies among a group may vary a lot.

Every teacher grades dierently so you just try to adapt to those exact teachers
gradings. I don't know if it eects or not. I just try to be prepared.

(Male, 21 years)
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Among undergraduates many students start their studies with inspiration and
hope to invent something new and change thing in the world but that diminish when
time goes by [1]. It is pleasant to see the enthusiasm in the rst year classes but also
alarming to see students nding their studies maybe not boring but less remarkable
in the larger scale. Without a clear target it can be dramatically more arduous to
study. If a teacher can keep the suitable feeling of making and creating something
new and important, a student may success better.

It gave the feeling that I really can do something with my own head and my own
hands.

(Male, 21 years)

A personal interest is helping students to motivate themselves. Other students'
level of motivation eect on too.

Studying does not need to be something very

special and it can be done just for yourself and your future. The following citations
from the interviews represent the variety of the opinions.

First the subject. I mean if it's something I feel I am good at or I'm really interested in, it's easier to me to learn and ask questions and understand. Second... Also,
how a teacher is conducting the lecture, class, also important. If it's nice culture or
not... Ans also, if my colleges are also into the course, I mean, whether they are
listening, whether they are active or they are just sitting, doing nothing.

(Female,

20 years)

I always was impressed about electricity and came to study electrical engineering. 

(Male, 21 years)

I think it's the best university in Estonia. And, I'm a technology mind, I don't
like this art and other things. So I chose TUT.

(Female, 20 years)

The speciality seemed interesting and it's the only place where they teach this
speciality. So that's basically why.

(Male, 21 years)

Because I like power electronics and so on and because it is the only place in
Estonia where you can learn it.

(Male, 21 years)

Autonomous studies t if a student can understand that everything he does is for
himself only. The teachers are not requiring anything because they want s student
to do it but because they know that a student will learn and know enough when he
studies it. If a student can motivate himself, not depending on how it happens, it
is acceptable.

I, of course, I try to do the optional things, if we have optional assignments...
But, I try to do at least the mandatory things because then I can pass. I'm not trying
to be a really smart person. I think I'm just trying to learn myself and for myself.
(Male, 21 years)
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If the topic is not interesting or a student do not feel that he will need that
knowledge, motivation can be lost easily.

This creates a dilemma.

The teacher

should always know why he teaches a topic and where the students will use the
knowledge in the future. It is important to deliver this information to the students.
This helps them to keep the study motivation higher.

I like it if I learn like some usual knowledge. If I really learn something... What
I really don't like is if a course in unproductive.

(Male, 20 years)

Clear goals are important for students. If they do not know the goal, they cannot
know when they have achieved it. Furthermore, if they do not know the connection
between the new topic and their earlier or later studies, there can be a lack of something that generates the studying interesting and possible. The interviews describes
the situation and its many dimensions in the citations.

When you know you are going to need things.

(Male, 21 years)

When it doesn't have anything to do with what I'm learning ...

my major.

(Male, 21 years)

Some courses just seem to be boring. I know they are necessary for the courses
that come later but ... like math ... but I know they are necessary.

(Male, 21 years)

During the rst days when you start the course it's always like.. Your head is...
All over the place, you don't know what's going on but it always helps when teachers have uploaded or given us many dierent materials which to look for the tests
or homework. I think if I have lots of material, I feel comfortable because I know
somewhere there are explanations or examples for exercises. But, if we don't have
much material, it's quite hard to work with it because your resources are so limited.
(Male, 21 years)

We had one course, and it's, I don't know, the teacher. He hasn't, like, his own
plan. I think that a teacher should have like plan that I want to my students to, my
students should know this one, this one, this one at the end of the course. In every
lecture they have a plan what they will do. But this teacher, he's just like standing
there and then there's like a two minutes totally quiet and he's just like watching to
us. And we are like, OK, now what?

(Female, 20 years)

If there is very little to do, I think, causes a loose of motivation for me. For
example if I don't have a set goal for, let's say, every week. I will set it aside for
a longer time so I don't actually read anything or do any exercise or anything with
the subject, it makes me loose interest more like if I'm actively contacted with the
subject.

(Male, 21 years)
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Occasionally people have goals that are created by someone else. Then the goal
itself is more important to someone who is not working to gain it. Some students
have chosen academic path only because of their parents.

It is more dicult to

meet challenges if the person is lacking purpose and value for his studies. [55] It is
important to have at least some kind of own interest in what you are doing.

I think that some of it came from my parents . They kind of guided me this
way. And the other half, I think, was my own will to learn something more after the
school.

(Male, 21 years)

It is also benecial to notice that everything is not under university's control.
Some students can have personal problems and money is not the smallest stumbling
block. A dicult nancial situation may push a student to work more and study
less, or hobbies and other time consuming activities, as the following quotations
from the interviews imply.

Financial support could be bigger.

(Male, 21 years)

Lack of money. Because I don't live in this city, I'm from other city and it's
nice to go home for a while... but if the nancial support... is like 87 euros so what
can you do with 87 euros? Rent is 70 euros.

(Male, 21 years)

Time. I was studying a lot of more during my rst and second year... I'm not
studying so much. And why, because I have like a lot of things to do. I'm working...
And if you are already working and studying, it's harder like put all the eort in, be
in the schedule, do all the homework and the practise at the right time. I guess this
is the biggest one.

(Male, 23 years)

It's lack of time, because it can be quite tricky to work in two dierent places
and to go university at the same time. And sports, and all other things take time
as well. If you are are, like, a full time student, only concentrating on your studies,
then it's quite easy. If you are not working at the same time.

(Male, 20 years)

5.5 Language and Culture
Occasionally students or teachers mention some problems for example in a communication and are blaming cultural dierences. But what are the cultural dierences
and how the culture itself is dened? One approach to explain the term culture is
to think what we are trying to reect on something that we feel to be part of [29].
It is not an absolute reection but transfers a view of the denition. The view is
limited in our understanding. Culture is also a set of aims, symbols and values, and
of course, norms that a group of people are sharing [58].
Culture is something that surrounds us all the time and we cannot separate
our thinking out of it even if we try.

That is why one cannot think one's own
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culture objectively. [29] It should be clear that those people who are facing various
cultures regularly and are talking with the people with a variety of backgrounds are
easier accepting dierent styles and approaches of thinking. In the most extreme
cases it is possible that a person cannot act normally with the other culture [29].
Such situations should not be typical in technical universities because the students
studying in one university may have quite similar view for the life. A university itself
has a kind of culture when students and faculty members are sharing the norms.
The norms can still be a bit variable in dierent universities.
In some more extreme cases a student can feel very confused because the concepts
of roles of female and male are dierent or do not make sense. In a more common case
a role of supervisor or a teacher and a student can cause numerous understandings
[29].

This is not a problem among natives in Finland or Estonia but can cause

several types of situations when cultures are meeting each others.
More common cases are language problems. They are not that extreme but can
still cause motivational problems. Many students who have advantageous enough
skills in English still feel that they are not only studying a substance but also language in a course [44]. It may take time and eort from the main goal of the course.
Some students may have problems to follow even in their own language and even
more problems when studying in English [19]. Even if a student do not have problems
with English, he can feel that it takes more time and eort to study in English or at
least it diers from the studies in a native language as the coming citations describe.

Yes, because we think in native language and it's a little bit harder when you
have to think in English and study.

(Male, 21 years)

When I read something in my native language ... I don't read the all text, I look
at it and see some pieces of information that are important to me. It doesn't take
me so much time to understand.

(Male, 21 years)

I don't have to only to think about the topic but which words to use. It's more
trying to put everything into words.

(Male, 26 years)

Actually, I only have one (course in English). Of course it's harder, I mean,
specially in lectures, because in lectures a teacher usually speaks faster. It takes more
time. If you can't understand like one word then you can't understand the whole sentence. So I think this is the most dicult thing in dierent language.

(Male, 23

years)

Well, sure it's a bit harder because there are some very specic words which I
don't know the meaning of, so I have to look them up. But it's not too hard. It's
just some little extra work and that's it.

(Male, 21 years)

It's denitely harder in a university because of all the technical terms. Some, you
have to look up, because they are well-known and used very much.

(Male, 21 years)
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Yes, a bit, because I understand this main idea but details, I have to translate
it all the time and it's very hard.

(Female, 20 years)

That subject yes. Because it's hard even in Estonian. It's even harder to understand in English.

(Male, 21 years)

Students may have various opinions and expectations and they can bring variety
of perspectives and experiences to the classroom [73]. There may be problems but
an appropriate teacher and active students might be able to turn them as advantages
later. At least various opinions and previous experiences can oer a new start for
fruitful discussions and students do not need to take all the information as provided
by a higher stage. As a teacher it is important to remember that even if a student
do not feel that it would be more dicult to study in English, it may be dierent
and may take some time to get in to it.

The interviews represented a variety of

answers as shown in the citations.

I wouldn't say it's harder, it's unusual but not harder.

(Male, 20 years)

It's more challenging of course but I'm studying here in engineering eld so it's
like, I would get all those scientic engineering terms anyway, so it's not that hard
but it sometimes makes troubles especially if you have to do your own speech or write
an essay in English.

(Female, 20 years)

No it isn't (harder to study in English). For me it's not because I'm quite used
to hear English like all the time, on the media, internet, TV-shows, radio, all that.
But for some students, I think it's problematical.

(Male, 20 years)

I think it's not (harder to study in English). It a good possibility to improve skills
and to learn some technical words in another language. Maybe it will be needed in
my future life. Of course there is a big dierence (when studying in English) because
if you have some questions, you can ask in English or then you can ask in your
native or Estonian, like native for me. So I think it's more easier.

(Male, 20

years)

No, I don't think it's much harder, it's just...
some parts are in English anyway.

Few like...

Few denitions or

(Male, 21 years)

At the beginning yes but later on, it's better.

(Male, 20 years)

It is not typically an inappropriate occurrence if the language is giving some
challenges. It can teach more than a student could get in a normal language lesson.

If there is an English speaking teacher then I have to speak in English. I think
this is a good thing, like you have to push yourself sometimes out of comfort zone
and do the things you really don't like to do or feel comfortable doing like speaking
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in English.

(Male, 23 years)

I think this is good in technical lessons because you have very much technical
literature in English. I think this is good to learn in English.

(Female, 23 years)

Of course in some parts it is. It's more challenging.. And you can learn new
things, and in my perspective, probably I'm going to abroad, take study in a wind
energy... In Master's. Because Estonia doesn't have any that kind of thing that I
want.

(Male, 21 years)

It has, like, pros and cons, but I think... Actually, I like studying in English,
because I think in the future, it's, like, it's good, if you have studied in English.
(Female, 20 years)
Presently we can talk about mass education in higher education and it has made
our student population also more diverse [73].

Studying in English is becoming

increasingly common. International students but also native students have courses
in English all the time.

Studying in a non-native language is not the same than

reading in your language. If you are still learning the language, it may be dicult
and time consuming to start studying the main subject. Some students are very uent in English and there is not a major dierence between their rst language and
English but some other students in the same class may have challenges to follow
the teaching. [44] But why to teach courses in English if the majority could speak
their native language?

English is mentioned as an important part of a technical

eld. It is important to develop also language skills while developing the future of
electrical engineering [9]. It is important to remember as a teacher that students
do not feel their English skills as ecient as a teacher can see them. Some times
even advantageous English speakers can hesitate to speak English and are underestimating their skills as the students represented the situation in interviews with the
following comments.

I know how to communicate and I know how to write but I'm not very uent. I
think I can speak OK.

(Male, 20 years)

I think they are moderate but I can manage...

(Male, 21 years)

I guess, I'm pretty bad in talking... Maybe normal.

(Male, 20 years)

They are not so good but I try to work with my language. I think it takes some
time.

(Male, 20 years)

Quite bad. Because in my high school I didn't have many English lessons... Like,
basically everything I know and I speak, it's just like, I don't know, it just comes,
come somewhere, like lms.

(Female, 20 years)
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Not very good but I understand and if I have this environment around me ... it
would improve. But I can't imagine if mathematics analysis was is English. It would
be way too hard.

(Male, 21 years)

Not so good. Any more. Because I haven't used English for a tear or almost two
years. And it's gone bad.

(Male, 21 years)

English skills... Very bad, really. I ... I don't have a big vocabulary. And, in my
school, I... My teacher, my English teachers, all the time changed, and so every year
we studied this basic grammar and other things so I... I can't just say something or
explain. I understand but talking is very hard to me. 
Not so impressive.

I'm not so good.

(Female, 20 years)

I have passed my national exam and it

was kind of OK but I didn't speak about 1,5 years... That's why my today's English
speaking skills are like not good.

(Male, 20 years)

English, eh... This is not very good but I got some practise when I was in school
projects in foreign countries in similar schools. I got some practise. Before that it
was awful.

(female, 23 years)

Part of the students can honestly say that they can speak and understand English very well. Language skills are usually highly appreciated.

I like to think they are pretty good. That's it.

(Male, 21 years)

I would rank my English skills pretty high. I have been studying since kindergarten.

(Male, 21 years)

My English skill, spoken skill is quite good, written skill as well. I did an internship in a foreign country last summer. So I had three months I only spoke in
English.

(Male, 20 years)

It's good, I think, because I've done the huge Cambridge tests and of course, I
wanted to go abroad so I had to have this level of English to complete or to get good
marks.

(Male, 21 years)

I wouldn't describe them excellent but I think they are good enough. My writing
skills... Well... I practically manage... I think I could use some exchange student
program in an English speaking country... So I would be more uent.

(Male, 21

years)
When mentioning diversity, we are talking about language, age, gender, cultural
background, religion, work experience, learning preferences and physical ability [73].
Normally students who are studying in their own university, i.e. they are not exchange students, have normal social network in their use all the time. They do not
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have cultural problems either because they can act normally. Of course is it possible
that there are students with several cultural backgrounds in a course but usually
native students do not suer from the situation. Exchange student and students in
a new environment do not have this benet and they can have a lack of normal daily
contacts, they do not know the rules and also language can cause problems when
studying in English [21]. Even if a teacher would be a local teacher, the language
may cause problems.

At least many students think that there is a dierence if a

teacher can also speak students' native language even if teaching a course in English. The coming citations from the interviews represent the variety of the opinions.

I think there is a dierence. Because our teachers who teach in English... They
speak English as a foreign language... So that's why it's sometimes hard to understand.

(Male, 21 years)

Yes, denitely. Because, accents dier very much depending the nationality of
the speaker.

(Male, 21 years)

I think it's little easier when it's an Estonian teacher teaching in English because
if you completely don't understand something you can ask in Estonian. But I think
that students can manage with an English speaking teacher.

(Male, 21 years)

Maybe some lectures in English. But I think that exercises should be in a language, for me, what is uent.

(Male, 20 years)

I think, it's better when, for teacher, it's a second, second language, you know,
not his native language. Because, he can understand you if you have some problems...

But is he's like a native speaker, he thinks that everybody has to know

language perfectly and nobody has any problems. So, it's better when your teacher
is, he is not native speaker.

(Male, 20 years)

Furthermore, a part of the students seem to prefer foreign teachers, because of
various reasons.

I think a foreign teacher, in English, is a little bit better maybe. I think that our
teachers can't speak English very well.

(Female, 23 years)

Foreign English (speaking) teachers are better.

(Male, 20 years)

I think it's better when the teacher isn't Estonian and speaking English. A foreign teacher who speaks English is better.

(female, 20 years)

It depends on his English level. Of course, I think it's pretty hard...

(Male,

21 years)
Alternatively, if a teacher is a native English speaker, it seems to be even better.

41

There is denitely a dierence. A native English speaker can usually form sentences much better than someone who has learnt English or learnt to give a class in
English. This, he can speak English but hasn't learnt to speak English, so ... Like,
you can't really explain it but it's denitely better, I think, if it's a native English
speaker.

(Male, 21 years)

I think there is a dierence if you have a native English speaker teacher.
depends if the English is not so good.

It

(Male, 26 years)

5.6 Ocial and Unocial Support
Surprisingly many students are not familiar with the resources and possibilities their
campus and community could oer. Another problem is that there are typically some
rumours and misinformation available. Students can feel uncomfortable to ask for
help even if it would really be needed. Occasionally even asking questions and using
the help from faculty's side after a lecture can be too dicult. Students may feel
some fear or they are afraid that they would be categorized as stupid. [55] In this
case peer learning and using peers in higher education can provide a new method
of thinking their own problems.

Frequently it is only one student who can ask a

question but it is easy to read from others' faces that they all were thinking the
same problem. Then there is clearly lack of information and no one should feel himself stupid. Communication with the faculty is the key here according to one student.

The communication.

I think if the teachers or any doctors or anyone would

more communicate with a student about any possibility that we have or about options
we could have or why some subject is important, of course because he's teaching us,
but we can use it is this and this topic. It would be more useful.

(Female, 20 years)

Students are looking for support for their studies from numerous sources. Older
friends is one popular approach to success as the answers in the next quotations
show.

I get the needed support from older courses. We communicate with them, so if
I have anything to ask concerning the studies or some exercise, I ask them because
they have already done it. And it's much easier than to send an email to a teacher
and arrange an appointment or meeting. It's quite easy.

(Male, 21 years)

I have used my friend who has already graduated. And he gave me some of his
belongings. So, last year maths. They really helped me. Of course, connections, if
you know someone is good at some area who studies in "another university", I can
ask. Maybe study wisely friends.

(Male, 21 years)

There are also some wider public supporting methods for studies. Students are
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helping other students.

In Estonia we have one web page where like all, where ever you study, there are
very many, like school stu. Students share it with each other. We got there some,
like, very important documents, like students who have done some examination or
something. The have pictured it or something.

(Male, 20 years)

We have our own system actually. The students are sharing materials from last
years. From time to time I use that as well. It's like a cloud based thing where you
can upload dierent things.

(Male, 20 years)

If some basic facilities are lacking, students may feel that they are struggling.
Someone may not own a printer and another would like to study more individually
and try also own projects as shown in Figure 10. Also, when living in a dormitory,
the public study areas in a university are getting increasingly important. Universities cannot satisfy all the possible wishes but some smaller tools may still produce a
great dierence in someone's studies as the students described in the next quotations
in the interviews.

I haven't used many facilities but a printing center would be nice if it was more
updated. Currently it takes 10 minutes to get your document printed if you do it
at school and not at home. Home I can print it in 30 seconds. Here it takes 10
minutes.

(Male, 21 years)

Free ability to use laboratory equipments where you could process your own
ideas.

(Male, 21 years)

Maybe, maybe new things in a laboratory because you have really old, you know,
technics in our laboratories. It's quite problematic. For example in one lab... So,
we had 40-year-old things, so it was like, oh... Hard to work with them.

(Male,

20 years)

More individual study rooms... By time to time it's hard to get a group study
room.

(Male, 20 years)

Some sources of support are obvious and do not surprise anyone. It is still benecial to remember, as a teacher, the techniques how students are currently nding
information. If it does not gratify you, you may need to provide them with other
materials or oer more tips where to nd sources easily.

The students are using

simple and short answers when describing the main support sources as shown in the
next citations.

I think in internet and... Because there are many books and... And think my
work helps me very much.

(Female, 23 years)
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Figure 10: Students would like to test their skills and do their own measurements
in a laboratory.

Wikipedia, you get like a quick overview. I think especially the English one is
very good. We are not allowed to use it as a source for any papers but getting quick
overview whatever.
Google.

(Male, 26 years)

(Male, 20 years)

Currently students and teachers have to deal with various types of tools than
tens of years ago.

Quite frequently students are more used to or more native to

use those tools, such as Facebook and Twitter. We are talking about digital natives
[61] or net-generation. This generation is well aware of the web usage in education.
Students are frequently also ready to try on new technologies in education. Social
networks have opened a new possibility for interaction also in more ocial procedure,
not only in free time. [35]
Some courses use for example Facebook groups as a part of the course but not
even one student mentioned it. Students either do not benet on it at all or they
do not count it as a part of studying. This forces a researcher to think that could
there be something to develop on that side or if research or analysis of its benets
in learning is needed. The concept of using social media itself sounds very benecial
but maybe more marketing on that side might be needed.
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6

The Faculty Point of View

Some university teachers in TUT were interviewed. The teachers asked not to publish the amount of interviews to keep them anonymous. The number of interviews
would point the interviewed teachers. Interviews were performed because I wanted
someone to describe their opinions and also to see if students' opinions and statements had something common with faculty side. All interviewed faculty members
had teaching experience more than six years. They all teach something related to
electronics and electrical engineering.
Many universities do not require an ocial pedagogical training for teachers in
Europe but it has become increasingly common to require it [32][72][76]. In TUT, or
in Aalto University either, there is not any clear requirements to have a certain level
of pedagogical training or studies prior to one can teach. There are several options
to have pedagogical studies and develop yourself as a teacher in Aalto Univerisity
but it is not automatically required. Pedagogical training is a part of the continuous
evaluation in the new tenure track system. In the future, more pedagogical readiness
can be expected in Aalto.
Teachers can be divided in two categories by their teaching styles. If a teacher
is more likely to transfer information, e.g.

giving only passive lectures, a teacher

has more teacher-centred approach to teaching. If a teacher is more likely to lead
facilities, then a teacher has more student-centred approach to teaching. [63][38][23]
There are several styles to teach, and not only one right style, but students seem
to be in the center in electrical engineering in TUT as the next quotations from
teachers' interviews indicate.

I'm trying to get my talking speed down and talk less and let them gure it out
themselves.
The motivation, mostly I'm letting them to do the works and sometimes even
when I'm doing let's say some examples, I accidentally, not purposely, but accidentally make some mistakes and they correct me actually. So that I can see that they
are motivated to study. Also, other part how I'm motivating is that we try to do,
let's say, laboratory work and exercise on the computer and everything works and
then we try to apply it to a real life. So this gives them an opportunity to see how
it's in real life used.
I know something about my system, this active learning, to motivate them the
more deeply and personally, and to achieve not only the high grade but real skills in
their speciality.
Active learning has been under discussion and research in TUT already many
years.

One advantageous example of a well made research and results of active

learning has been done in electrical engineering. In Figure 11 is shown how students
got marks in quizzes during lectures in a course where active learning was an optional
method to study and get a grade.

L equals the number of students who did not
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take part in the active learning and chose an exam at the end instead. M equals the
number of students who gained middle scores. H equals high scores students and E
the number of students who got excellent scores.

Figure 11: Averaged scoring of quizzes in active learning [66].
In Figure 12 is shown how students got marks in exercises and in Figure 13 are
the results in laboratory assignments.

Figure 12: Averaged scoring of exercises in active learning [66].
As it can be seen, students are studying actively in the rst two assignments.
Quizzes during the lectures are easy to take and the only requirement is that a
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Figure 13: Averaged scoring of laboratory assignment in active learning [66].

student has to take part in the lecture.

As some students told in the interviews,

they appreciate quizzes and see them as an eective motivator to join a lecture.
Many students see also exercises motivating and feel them as an important part of a
course. It is appropriate to note that compared to the lectures, there are mandatory
exercises and only voluntary exercises after the mandatory parts are giving active
learning points.

That may explain why somewhat more students are not joining

active learning in this section.
The major issue seem to be laboratory assignments. Some students mentioned
that quite frequently laboratory assignments are too structured and have too specic
instructions that there are not much opportunities to be creative and think yourself.
It may also be possible that students do not have enough time to complete optional
parts, which are the active learning part, after doing mandatory assignments.

It

would be more important to encourage students to produce and process their own
knowledge [62][78][38] and oer some more time to think what they are doing. That
was also students' wish.
Teachers and assistants seem to appreciate the same features as students do
when describing suitable teachers. Students mentioned several times the substance
and knowledge of a teacher. It is quite obvious that teachers feel more comfortable
when they know more about the subject. Some students thought that the teacher,
his attitude and friendliness are still more important than the knowledge itself. The
teachers' opinions are shown in the next citations from the interviews.

I don't feel comfortable when I don't know what I'm talking about, actually. That
is the hardest part. Because, then you have to show that you actually know something and can't show it to the students that you don't know.
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I think, rst of all, professional specialist in his knowledge domain and he must
be friendly. These two things are enough. Because you always must be ready to communicate with the other persons independently and the professional skills, I think,
are also very important.
Of course my knowledge, I think.
deeply, this subject...

I know enough and I understand enough,

It depends on the auditorium plus also people who partici-

pate... and it's dierent from group to group.
Also, I'm trying to be friendly and also I try to be open to the questions and
answer the questions, and, for me, the students are not... divided to strong students
and weak students. I try to look this question of the subject, which they are interested
in, from their point of view, rst of all. But also motivate people when he doesn't feel
himself comfortable. He doesn't have the signals from the teacher: "I'm so stupid, I
don't understand anything".
Motivated teachers are as important as motivated students. The following quotations provides answers why teachers are working in TUT.

I think it is, how to say, TUT is one university where I can develop my skills
at my speciality. Because the other one, Tartu university, I think that there are no
possibilities to do it. And other alternative, um, school are only, not universities,
but some colleges.
The main reason why I'm working it TUT started years ago. I have stayed here
because I mostly have not so strict working hours and sometimes you can do something very dierent and not only teach. So you can also work in projects and do
something new which you don't know.
Most of the students were not worried about their workload but some of them
had noticed that there is not any kind of rule how much work is required. It is possible that students are lucky enough and some courses are that much lighter that they
can manage also more time consuming courses with heavier workload. University
could maybe control the system more if also faculty side is a bit uncertain about
the workloads. The teachers described in the interviews the same unawareness of
the ECTS as the next citations indicate.

I have not thought about it, to be honest. I nd that in one course the practical
time and everything else is OK but in other course which actually is combining lot
of stu together it's not enough. In some courses you need more time so you should
give more points, maybe, but in some other courses where you don't need, you should
take down them. But this points versus time relation, I have not thought about it.
It depends because... I think that it is more or less in this frame. Our additional
exercises... I think that our main course is in the frame of the 26 hours. But it de-
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pends on the students how they prepare the additional exercises, it depends on their
skills. I can't estimate how much, in time, they spend.
Teachers can see also the other side of students' life. Some students do not pass
all the courses which is normal.

When talking about 55 credit limit per year we

should take into account that not all the students have free living and may need to
work along their studies.

Students are not typically lazy or less willing to study.

They may have other items to work with to survive in a normal daily life.

One of the reasons, I think, for our students in Estonia is, they are, some of
them, very busy. They need to earn money also. So, this is one of the problems, I
think, in out Estonian higher education. Because the scholarship is, for some students, it's zero. And it depends on student's speciality also. I have an experience
that if one time they can't pass the course, the next year, I think they are more
motivated and it is a normal practise for me that the students who didn't pass the
course from the rst time, they have quite good grades on the next year.
Students cannot choose the language that is used in lectures and exercises.
Teachers can mainly choose the language or at least refuse to teach a course in
another language.

Teachers who are now teaching in English do feel comfortable

enough to do it as the next quotations from the interviews prove.

English skills, oh, I think that it's enough for communication and I think that
I've quite good know of terminology of my subject and I have also, um, how to tell,
the vocabulary to explain to students this subject.
Free talking OK, but sometimes I'm missing some words. I don't come up with
that very fast and then I ask from some other students or I look it in web. But it's
enough I would say, to talk and explain at least. And if they don't get it, then I'm
asking again and if I don't get them then I ask them to explain me again.
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7

Discussion

7.1 Target
The major renewing process in bachelor's degree in ELEC in Aalto University was
the main motivator to start this project. Various ideas and solutions were found.
The target was to nd wider concepts and benets from TUT but also some smaller
details appeared over the others. The main focus was on the motivation and possibilities to achieve 55 ECTS per year in the future also in Aalto University.
The research questions, represented in the Section 3, were formulated to more
easily understandable form and quantitative data were collected. A group of students
were interviewed during the spring semester 2014. All the students had the same
questions and the results were divided into categories. Studying methods such as
active learning and other motivational aspects were on focus when the results were
analysed.
First I will present some found dierences between the universities. The dierences are partly inconsequential and do not have major eects on studies. There
are suitable habits and procedures in both Aalto and TUT which the other partner
could include in their policies. After the dierences I will discuss more about the
results of the three research questions concerning on supporting students in gaining
55 ECTS per academic year, the motivational aspects on learning and the language
eects on the willingness to study.

7.2 Dierences in the Two Universities
The concept ECTS was not clear to many of the students in TUT. In contrast, in
ELEC in Aalto University many students take actively part in school level meetings
concerning on teaching.

The students in Estonia seem to live totally separately

with the faculty and organization. It may not be very common to take the students
as a part of the organization but it may oer a fruitful channel for discussion and
feedback between faculty and students.
Another dierence is the more school system based teaching in TUT. This fact
did not appear clearly in the interviews but was possible to state when discussing
freely around the university and during the classes in the university. Compared to
ELEC, they have more structured and school-like courses in TUT. The students in
TUT did not question this type of studies in a university because they have used
to study in that way. According to the interviews the students neither have strong
opinions about their studies.

The idea of this research is not to judge the main

teaching and studying habits but it is important to notice that if this type of course
management would be introduced in ELEC, it would not be possible after a year
of study.

The new system should be taken in the degree programs right at the

beginning of the rst year of the studies or students would possible struggle even
more. The method how we teach them and how we condition them to study during
the rst year has a strong eect on their later studies.
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7.3 Motivational Aspects
Surprisingly many students reported about teachers and their eect on motivation.
This arouses a question if teacher do understand the eectiveness they have in their
use. They can use it in positive or negative impact. In their capacity as a teacher,
as the students described, they should have a variety of skills and types in character.
According to the students, a good teacher should be for example friendly, cheerful,
interactive, motivated, interested in the topic, helpful, polite, active, communicate
a lot, ask questions, willing to listen and use dierent types of materials e.g. videos.
A skilful teacher can also make lectures more interesting, have a lot on consultation
hours, explain everything and not to expect that everyone has understood everything
beforehand, take you as an equal and the the most important, a skilful teacher have
a lot of knowledge of the subject and knows what he is talking about.
A teacher may have been an important factor in motivational aspects but learning by doing proved to have even more eect on the learning. The results obtained
from the interviews showed that only three students out of 18 mentioned the term
active learning but almost all the students described several learning and studying
methods which may be counted as active methods. All the students had taken part
in a course where active learning is used. Continuous assessment, for example laboratory assignments, exercises and quizzes almost every week, keep students studying
actively. Several students mentioned courses where they have studied only at the
nal week because there has not been any control or structured evaluation during
the course. Continuous assessment and learning keep the subject in their mind all
the time and encourage to study actively.
According to the students, active learning does not signify only learning by doing.
Lectures and other more passive methods are part of it.

The students reminded

that practical assignments are still a strong part of the learning process and more
practical examples and own thinking in learning process is needed.
Simple statistical analysis was used to count the willingness to study abroad.
As high percentage as 83.3% of the interviewees restated the eagerness to study
abroad during their studies in university.

Part of the students had already used

this opportunity to expand their experiences in academic career.

The willingness

to study abroad could be associated with the modern-day academic work life when
small markets in small countries, such as Estonia and Finland, require the knowledge
of other countries and languages. The cultural aspects and international relations
can be learned in a real life situation when studying abroad.
All the interviewed students had had at least one course in English in their degree.
The students described their language skills in English language mostly moderate.
This did not cause a surprise because the Finnish and Estonian cultures are very
similar and people are mostly modest when concerning the talk on their skills. The
students had faced a few problems in their studies because of the language.

The

problems focused on thinking in two language, impossibility of speed reading and
the amount of technical terms.

However, only few students experienced serious

problems and other students took the language more as a challenge. Most of the
students conceived the foreign language as an extra part of a course and tried to
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benet of the practice of the language. The students understood that they will need
English in the future and were contented with the practice during their studies. As
a researcher and an interviewer it is important to mention that only one student
was struggling with the language in the interview. All other students were able to
speak and express themselves uently and without worth mentioning problems. It
may be fruitful for the students to receive feedback about their written reports also
from the the English teacher concerning on the language. It could help the students
to understand their real language skills and believe that they are on an exquisite
level.
The students depicted teachers' English skills with numerous words. The language divided the interviewed students into two groups. The rst group of students
would like to listen to a native English speaker and the other group of students would
appreciate if a teacher can speak also students' native language. This implies that
the rst group of students have considerable English skills and they are willing to
develop their language skills more. The other group of the students is more insecure
and want to keep the possibility to ask questions also in their native language.
The majority of the interviewees who responded positively to the question of
the international studies mentioned also real life situations in the class rooms. The
majority of the students experienced that the real life related examples and exercises support the learning process and help to keep the motivation higher. Practical
abilities are lacking in the degree program according to several responses. Furthermore, the students thought that it is easier to understand and use more complicated theories if they have seen them somewhere in use. Real life examples can be
computer-aided exercises or for example excursions to the companies operating in
that eld.
The last noteworthy subject is that the study found that the workload of a
course has the impact on the motivation and willingness to study. The interviewees
seemed to be interested in their studies and that was the main motivation. When
the subject is interesting, a student may use more time than required to gain the
wanted result.

The students did not mainly complain about the requirements of

their studies and were willing to study and spend the required time. However, they
have noticed several disadvantages in the workloads of their courses.

It was easy

to see the attitude against a course when two students mentioned the same course
but had totally dierent opinion about the workload. Both students agreed that the
mentioned course had a serious problem in the workload but one student felt that
the course is important and interesting and thought that it was not a problem to
spend more time with it. The other student did not see the benets of the course
and suered from the waisted time, as he said.
The students appreciated the work the teachers do and are satised when they
have homework. It is a sign that someone cares and wants them to learn. They also
appreciate that the course is well structured and they know the goal beforehand.
However, some interviewees described some situations when a teachers requires absolutely too much and expects that all the homework is always ready when required.
Too much work and too high requirements were mentioned in some of the interviews.
It is important to mention here that overall the students did not see the courses too
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heavy and stressful. Most of the students estimated to use a lot less time than the
ECTS requirements suggest in most of the courses.
The students did not appreciate ocial or unocial support as much as expected.
They described some situations and desires how to support them more. The main
need was communication and part of the interviewees suered from lack of it. The
students announced that their main source of support is the older students in the
same university and the internet and its services.

This result does not surprise

because both channels are easy to achieve, open to everyone and free of charge.
The interviewed students found several deciencies and developmental ideas how
to help and support their studies without infeasible costs. The students mentioned
basic level problems which are complicating their studies or taking extra time. The
main deciencies the students found were the printers and free use of a laboratory
equipment. The printers may cause problems when a student do not own a printer
and most of the active learning courses require printed reports almost every week.
The most active students were also willing to build their own projects and practise
the achieved knowledge in real circuits and systems.

They were lacking a place

where to measure and build circuits because the equipment are unquestionably too
expensive to buy yourself.

7.4 Later Benets in ELEC
The process of renewing the bachelor level courses has started in ELEC and the rst
new courses have operated over the year 2013-2014. The next set of courses is ready
to start and new ideas have been adopted into second year courses in electronics.
Active learning and continuous assessment over the courses are rmly as a part of
the courses. According to the student interviews, remarkable changes has been done.
The new courses in electronics are not only exam and lecture based any more.
The courses consist of lectures, exercise hours after every lecture, simulation assignments four times per semester and laboratory assignment twice per semester. Two
mid-term exams are held and every lecture has a short quiz during the last minutes. All the mentioned learning opportunities are part of the evaluation process. A
student cannot pass the course joining the nal exam only. An active participation
during the 14 weeks of the course is needed to achieve a good grade. The course is
overall more guided and controlled than earlier.
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8

Conclusions

This study has been a success and the target has been achieved. However, there are
always several details that could be completed better. The rst aim was to collect
also quantitative data and questionnaires for the students were already formulated.
Unfortunately the data was too concise for this type research and it was not possible
to use it.

Mercifully suciently interviews could be collected and the qualitative

data was comfortable to collect and analyse.
In the future it is interesting to compare the old and new courses in ELEC.
There has been research concerning of the study results and success in studies in the
courses of electronics. After the new courses have served some years, it is possible
to compare the results. It would be useful to collect student interviews when the
ELEC bachelor program have been in use for the whole three years' time. In that
situation, we could study whether the students at ELEC have similar opinions and
reactions in comparison to TUT described in this study.
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A
Face-to-Face Interview for a Student

A.1 Background
1. How old are you?
2. What is your nationality?
3. What is your native language?
4. How many years you have studied in an university, also others than in TTU?
5. Are you studying in a bachelor's or master's programme?

A.2 About Your Skills in English Language
1. Why did you choose TUT?
2. How would you describe your English skills?
3. Do you have many courses in English in your degree?
4. Is it harder to study in English?
5. Is there a dierence if the teacher is an Estonian speaking English or a foreigner
speaking English?
6. Do you use English in your free time?
7. Are you interested in to study abroad?
8. (Have you thought to do a doctoral degree in the future?)

A.3 About Your Studies
1. What makes a course comfortable and why?
2. What causes a loose of motivation? In a course and in other context
3. If you could freely choose what you are studying in TUT, would you change
some courses? Why, and what you would study instead of it
4. What has been the best course in your studies and why?
5. How would you describe a good teacher or an assistant?
6. How would you describe your behaviour as a student in the university? Are
you more active or passive, joining everything or doing just what you have to
7. What kind of teaching or learning methods you prefer?
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8. Do you usually study alone or in a group?
9. Could you describe the main reasons that have caused problems in your studies
in the university?

A.4 Motivation and Workload
1. According to the guidelines, one credit (ECTS) requires 26 hours of student
work in TUT. Do you usually use more or less time per credit?
2. How many credits you usually achieve per one academic year?
3. What kind of facilities or support from university or sta could support your
leaning?
4. What is the main unocial source of support you use? Something that does
not come from your university
5. Could you name the main reason why a course is not motivation?
6. And why a course is motivation?
7. What kind eect the evaluation has on your motivation?
8. Do you see mandatory exercises, laboratory assignments etc. motivating?
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B
Face-to-Face Interview for a Faculty Member

B.1 Background
1. What is the main subject you teach?
2. How many hours per week you normally teach?
3. Do you teach mostly in a bachelors', masters' or post-graduate courses?
4. Do you give courses also in English?
5. How would you describe your English skills?
6. Why are you working in TUT?

B.2 About Your Teaching
1. What makes you feel comfortable to give a course?
2. How do you keep students' motivation high?
3. What do you think are the main reasons why some students do not pass your
courses?
4. What has been the best course you have given and why?
5. How would you describe a good teacher or an assistant?
6. What kind of teaching methods you prefer and why? Tell also about the limits
if you cannot normally use them
7. According to the guidelines, one credit (ECTS) requires 26 hours of student
work in TUT. Do you usually require more or less time per credit in your
courses?
8. Could you name the main reason why a course is not motivating students (not
your course)?
9. And why a course is motivating?
10. What kind evaluation or assessment do you use in your courses?
11. Would you do something in a dierent way if it would be possible? For example
not required by the university or limited by time

