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ABSTRACT: The study presented in this article was conducted in a large university of applied sciences in Finland, in
the field of machine and electrical engineering. Four student cohorts in the same course were compared. It was
anticipated that the more students attempt and solve tutorial-style bonus exercises, the higher marks they would obtain in
the examination. The research approach undertaken was to check whether there was a correlation between the time used
for studies and the results obtained. It was also expected that if a student classified himself/herself as a motivated student
he/she would obtain better marks. The expected results did not materialise, but some differences between the groups
were found.
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INTRODUCTION
Teaching methods and the level of learning can be strongly connected together but motivation and motivating
stimulation can have a notable effect. Occasionally, it may be better to present students with the opportunity to learn
more effectively and to use more time rather than forcing students to study. In this analysis, four groups of students were
followed, and the relationship between motivation and results in exercises were researched.
TYPES OF MOTIVATION
When looking at teachers at any level of schooling, one of the most published topics is how teachers feel about their
students’ motivation. Teachers worry about students who aspire to high grades but do not show any interest in the
subject or who attend classes only sporadically. At the same time, teachers enjoy seeing students sharing the same
interests and a passion to learn more without thinking only about grades [1]. The passion for studies is about motivation,
but it has several dimensions. A study among children has shown that having an ongoing task, of the method of
evaluation and the nature of control and authority in a class room have an impact on the results of learning and how
students are motivated [2].
Studies in a university of applied sciences are much more controlled than are studies in universities in Finland. Studying
at a university of applied sciences can be compared to studies in a high school. The structure of studies is predetermined
and number of the elective courses is limited, if there are any. There is no reason to criticise the way studies are
organised, but it is possible to recognise the similarity between teaching in lower and higher education. This assumption
shows that is it possible to compare studies in lower level groups and in groups in the universities of applied sciences.
Intrinsic motivation itself is defined as undertaking an activity for an inner reason and not for reaching an outer goal,
like a grade. Attaining the main point of intrinsic motivation has to be viewed in contrast to extrinsic motivation when it
is motivation that concentrates on an interest or enjoyment in the task itself [3][4]. Intrinsic and extrinsic reasons can
also lead to a variety of results, when students study the same material under different conditions of extrinsic and
intrinsic motivation. Extrinsic motivation can lead to ineffective and low-level learning [5]. Intrinsically-motivated
behaviours originate from a person himself or herself, but extrinsically motivated behaviours can have varying sources
when a person himself or herself can be a part of it [6-8].
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Active learning can be defined, generally, as any instructional method that engages a student in the learning process and
requires a student to think [9]. When mentioning active learning, it is also worth mentioning active experimentation that
involves doing something e.g. discussing something or explaining or testing something [10].
Traditional lectures are normally for providing information and instruction, but they can also be used as a part of active
learning. It is important to note that in most cases, information moves well from the front to the back of the hall but not
vice versa. It does not move well from side to side either. An active lecture suggests that students' mental models need to
be challenged. In most of the cases, it indicated questions to students. The most important item is to remember to offer
time to students to think and answer [11]. Teaching methods in a course have to be thought through wisely. New
methods, such as active learning, should provide learning options to both stronger and weaker students [12].
Active learning has been shown to lead more often to intrinsic motivation rather than passive learning [13] and there are
correlations between active learning and motivation [14]. Motivated students spend more time, work harder at their tasks
and are not discouraged when facing difficulties [1]. In this case, active learning is learning by doing when students have
to calculate, measure and think about various types of topics, and solution are not provided automatically. Teaching is
not lecture-based, but a lot of information is offered during lessons and laboratory hours.
Students have individual backgrounds and differ from other students in the extent of their interest. Some topics may
have more purpose than others. This is one aspect of motivation, but it does not explain it in every form. As one can now
assume, motivation is important. However, both motivation, generally, and the type of motivation are important [1].
As indicated earlier, a student can gain suitable grades and can seem to be motivated, but trying to achieve a higher
score in an examination can also be a sign of extrinsic motivation. The achievement goal theory is one academic
motivation theory that classifies students in academic activities according to separate goals when some students are
motivated only, because they want to gain an A to show they are smart [15][16].
A classic example of multiple goal orientation can lead to positive learning outcomes for students [17]. The idea is not
to judge extrinsically motivated students, but it is interesting to compare the concepts of intrinsic and extrinsic
motivation. Research has shown how behaviour can change in a college where intrinsically motivated students were
using cognitive strategies reaching deeper processing of the material [18].
Another point is that learning strategies and a personal interest in deep learning have an effect on learning results [19].
According to one study, contextualisation and personalisation led to significant growth not only in students’ motivation,
but also in their commitment to learning [20]. Furthermore, there have been suggestions to develop thinking abilities in
the context of the procurement of knowledge [21].
If possible, connection of new and old information and earlier courses can keep motivation high. It is easier to assimilate
new information when it can be connected with earlier knowledge [22].
GROUPS AND BACKGROUND
Four separate courses were included in this study. The courses were taught in the years 2012 and 2013 over the spring or
the autumn terms. All courses involved the same teacher and the same content. The topics were in electrical engineering
or electronics. Most of the lessons were typical classroom activities. At the beginning of a lesson, the teacher offered
some background information to a topic, presented theories and some examples. Then, students started to study the
material themselves and tried to solve relevant tutorials in electrical engineering. The teacher guided the class and
offered tips and models on how to solve the problems. The same structure was used in the two laboratory assignments in
all four courses.
The concept is based on a theory in which students have background information that provides them with a plan of how
something might work. It is their possible earlier experience of the subject. Next they acquire new information and they
have to use their earlier experience to process it. They have to reflect on their earlier knowledge and apply it to new
information. This activates their thinking processes, and they can finally test the new notion by calculating or measuring
something, for example, as outlined by Healy [23].
A total of 55 students sat for the final examination in the four courses. Some students followed a course most or part of
the time, but did not take part in the examination at the end. They did not respond to a motivational survey either. Only
three out of the 55 students were women. This is a typical distribution in most of the courses in technical fields in
universities of applied sciences in Finland. This distribution should be taken into account when comparing the results
with those in other fields of study.
Four groups, A, B, C and D were involved in this study. Group A was the most talented group in many approaches from
the teacher’s point of view. However, it included some students who required extra help. The group was active during
the lessons and seemed to be motivated to complete the course.

89

Group B was even more active than Group A. Some students arrived at the class early to ask questions. They were also
willing to practice their new skills outside the classroom and found many practical examples related to the day’s topic. It
was not possible to see the difference in motivation levels during the classes.
Group C was the largest group. Some of the group seemed not to be motivated or interested in study at all. Some
students played with mobile phones or Sudoku. Others in the group were talented and wanted to receive every benefit
from the course. The teacher's assessment of the Group's motivation in this group was divided into two parts.
The students in Group D were the most equal in their skills levels. It was the easiest group to teach because the students
were neither especially talented nor were there any students with lower skills compared with other students. The only
problem was that the students lacked some of the skills that the students in other groups mostly had.
STATISTICS
Both homework and grading of homework have been under discussion [24] and there have been tests at several
universities [25][26]. Discussion within the teaching unit about whether extra marks could support learning and lead to
higher results preceded the collection of some statistics on the topic.
In the teaching unit’s courses, some of the exercises are defined as bonus exercises. These are typical exercises, but not
counted as a part of the classes’ obligatory exercises. Students who undertake bonus exercises get more practice. This is
an approach to encourage students to study more and harder, and to reward them by offering extra marks.
The groups and their statistics are shown in Table 1. The sizes of the groups in a university of applied sciences are
minute compared with typical university level Bachelor degree courses. The average age of the students was about a
year or two higher than might have been expected in Groups A, B and D. A student approved to study immediately after
finishing high school or vocational school would typically be 19 when their studies begin.
Table 1: Details of the groups taken into account in this study.
Group

Number of
students

Age

Study time
(years)

Examination
marks
(max. 30)

Bonus
marks
(max. 7)

Total marks
(max. 37)

Level of motivation
(1-3)

A
B
C
D

15
10
20
10

24.0
25.3
23.4
26.4

3.0
3.0
3.1
3.5

18.53
17.80
17.95
14.70

5.93
5.20
4.50
3.70

24.46
23.00
22.45
18.40

2.43
2.60
2.35
2.50

Most male Finns undertake compulsory military service year straight after completing their lower level studies and they
are usually one year older when starting studies at a university or a university of applied sciences. According to this
schedule, the students should be 23 years old on average if they are joining this course at the third year of studies. As
can be seen, on average the students were third year students.
It was a surprise to see that the differences in the final examination marks between the groups were not considerable
compared with the motivational levels of the groups as perceived by the teachers. However, the studies used to measure
motivational level showed no great differences in the motivation levels when asking the students. The students were
asked to evaluate their motivation on a scale of 1 to 3.
On the scale, 1 was not motivated at all. A student had to choose this level if she/he was not present during the lectures
or did not concentrate on the subject. On the scale, 2 meant somewhat motivated or partly motivated. A student who was
present most of the time and studied the provided material but did not undertake anything extra or were not interested in
the topic had to choose this level. Reporting 3 on the scale meant that the student was motivated student who attended
classes regularly and on time, studied most of the given material and asked questions.
The statistics of total marks at the different motivational levels are shown in Table 2. As can be seen, the level of
motivation does not correlate equally in every group. The lowest motivation level has the lowest total marks in every
group, but the highest level of motivation does not always have the highest marks. In Groups A, B and C, the students
who were not motivated at all had lower marks than the students in the other two categories.
In Group D there was no difference between the students who were not motivated at all and the students who were at
least partly motivated. One explanation could be that the students in Group D, on average, seemed to have generally
lower skills than the students in other groups. Overall, the marks in Group D are lower than those obtained by students
in most of the other groups. One explanation could be, for example, that Group D was not as united as the other groups
and they might not have as much support from other students in the group.
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Table 2: Comparison of total marks and motivational levels.
Motivation level
1
2
3

Group A
17.7
26.5
26.2

Group B
20.0
25.5
22.7

Group C
6.7
19.6
29.2

Group D
17.0
17.0
19.3

Comparing the bonus marks and the motivation level in Table 1, it can be see that Group D is also different. Group D
gained the lowest number of bonus marks, but the students felt themselves more motivated than the students in Groups A
and C. If counting the average values of all the groups together, the students who ranked themselves at the lowest
motivation level reached 15.33 marks on average in total, including both the final examination marks and the bonus
marks. The medium motivation students received 22.14 marks, on average, and the highest motivation level students got
24.37 marks, on average. Overall, these cases support the view that having more marks in an examination and earning
more bonus marks when a student feels more motivated is true, but it does not correlate in every group.
When comparing only the bonus marks and motivation levels, the results are shown in Table 3. It is rather confusing to
see that the students mainly undertook more or the same number of bonus exercises if they were only partly motivated
rather than motivated. In all other cases except for Group B, the students with the lowest motivation level did not
undertake as many exercises as students in other motivation levels. The difference in Group B is easy to explain,
because there was only one student in the lowest motivation level and he/she decided to pass the course even without
having any interest on the topic.
Table 3: Comparison of bonus marks and motivation levels.
Motivation level

Group A

Group B

Group C

Group D

1
2
3

5.3
7.0
5.9

7.0
6.5
4.6

1.3
4.0
5.8

1.0
4.0
4.0

CONCLUSION
It has been shown that effect of motivation is not simple to explain. Motivation itself does not totally explain the
students’ success, but there seems to be a strong correlation between motivation and higher marks. Further research as to
why Group D students did not succeed should be undertaken and it would be interesting to know if variables other than
the lack of some necessary skills were involved. The target is to continue this study and test the same situation in several
new groups to find out if there is a stronger or weaker correlation between motivation and bonus exercises.
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