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Abstract

There seems to be a shift in gender stereotypes
in general. Concerning school subjects, there
are also gender role stereotypes for boys and
girls. Boys seem to be more interested in
mathematics and natural sciences whereas
girls seem to be more motivated for language,
arts and writing (Jacobs, 2002). According
to the attribution theory (Heider, 1958), the
performance of an individual can be attributed
to the person themselves (internal) or to
the situation in which they are in (external).
There might be a link between these existing
stereotypes in school subjects and level of self-
confidence of boys and girls.

Strategic design tasks entail aspects of
business, engineering and design. Therefore,
it entails aspects of both stereotypical boys
(mathematics, natural sciences) and girls
(language, arts, writing) school subjects. It
would thus be worth knowing whether there
are also gender differences in attribution
when dealing with a strategic design task. The
goal of this research is to find out how the
attribution theory applies for boys and girls
when performing a strategic design task. The
main research question is:

How does attribution theory apply for boys
and girls when performing a strategic design
task? In order to answer the main research
question, thirteen sub research questions with
corresponding hypotheses were formulated.
The research consisted of both quantitative and
qualitative research methods. A sample of 46
third year high school students was used. The
participants were divided in gender equal teams
of three. The participants performed a strategic
design task as a team. Three questionnaires
were conducted among the participants; one
before, one after and finally, one after grading
the strategic design task. At the end of the
research interviews were held to give the

quantitative data more body. The data analysis
mainly consisted of statistically analysing the
effects of independent variables on dependent
variables. The dependent variables of this
research, in general, are type of attribution,
self-confidence and interest (and performance).
The independent variable is gender. The
moderators are the strategic design task and
grading. To create more overview, the results
are documented in six variable themes. The
results of this research suggest that stereotypes
do not exist within this group of participants.
Interest and performance in school subjects
contradicted the existing gender stereotypes.
Furthermore, no differences in interest in the
strategic design task were found. Boys and
girls both scored high on self-confidence in
each measurement, no significant differences
were found here. In line with this high self-
confidence, both boys and girls attributed
success to internal factors and were highly self-
confident about performing a strategic design
task in the future. This report concludes with
a discussion of the results, limitations and
recommendations for future research on the
subject.

Key words: attribution theory, gender
stereotypes, self-confidence, strategic design,
design task, high school
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Introduction




1. Introduction

About forty years ago it was quite common
for women to stay at home with their children
while their husbands made a living for their
families. In general, a lot of developments
have taken place in society since this time.
When looking at society now, people are a lot
more individualistic and also more women are
making a living for themselves. It seems a shift
has taken place in existing gender stereotypes.

Also in school subjects there are also gender
role stereotypes for boys and girls. Boys
seem to be more interested in mathematics
and natural sciences whereas girls seem to
be more motivated for language, arts and
writing (Jacobs, 2002). There might be a link
between these existing stereotypes in school
subjects and level of self-confidence of boys
and girls. Namely, as described later in the
theoretical framework of this research (chapter
2), people tend to attribute their performance
to themselves (internal) or to the situation in
which they are in (external). This principle is
called attribution theory (Heider, 1958). To
what exactly they attribute their performance,
is connected with their level of self-confidence.
The literature about attribution theory is quite
dated, as most of this research goes back a few
decades.

Attribution theory can be approached as a tool
which can be applied to different situations.
Generally, when solving problems in, for
example, mathematics there is one correct
solution. However, in (strategic) design there
is never one correct outcome and coming to
a solution therefore has a lot of uncertainty.
The application of attribution theory to a
strategic design task can therefore result in
very surprising outcomes, as no research on
this subject has been done yet and the basis on
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the theory is relatively old.

Strategic design tasks entail aspects of business,
engineering and design (figure 1.1). Compared
to the fields which, stereotypically, interest
boys (mathematics, natural sciences) and girls
(language, arts, writing), strategic product
design entails aspects of both disciplines (e.g.
language and mathematics).

Strategic design takes place in the Fuzzy Front
End and the Muddy Back End phases of New
Product Development (Buijs & Valkenburg,
2005). The Fuzzy Front End is the first phase
of New Product Development; the Muddy
Back End is the last phase of New Product
Development.

strategic
product
design

Figure 1.1: Strategic product design

Industrial designersin general are trained to see
through complex problems and identify feasible
solutions (TU Delft, 2016). The description of
the Strategic Product Design master (TU Delft,
2018) states that in strategic product design
the focus is on the business context of product
and service design. Furthermore, the emphasis



is on translating a company’s strategy and
market opportunities into a strong product or
service portfolio. This is the challenge that is
posed to the designers and, in the case of this
research, high school students. There is no
certainty if a stereotypical pattern of attribution
theory is followed. Therefore, it would be worth
knowing whether there are gender differences
in attribution when dealing with a strategic
design task. The goal of this research is to find
out how the attribution theory applies for boys
and girls when performing a strategic design
task. The main research question for this
research thus is:

How does attribution theory apply for boys
and girls when performing a strategic design
task?
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2. Theoretical framework

This theoretical framework elaborates on
what is already known in current literature
about the topics that play a key role within this
research. The main topics described concern
more general results about attribution theory,
expectancy principle, self-confidence, gender
differences and expectation of success. For
these main topics, more specific results are
described as well.

2.1 Attribution theory

The first to write about attribution theory was
Fritz Heider. Heider (1958) described that
people tend to create cause-effect relationships.
Wanting to see this relation is the way people
try to make sense of the world. Kelley (1973)
describes attribution theory as ‘a theory about
how people make causal explanations, about
how they answer questions beginning with
“why?”. By this he means the way people deal
with information necessary to make causal
conclusions and answer causal questions.

2.1.1 Performance

According to Zuckerman (1979) Heider (1958)
believes that the performance of an individual
can be attributed to the person themselves or
to the situation they are in. Weiner et. al. (1971)
have set up amodel which classifies these causal
factors in two dimensions, namely: stable and
unstable factors in combination with internal
and external factors. Internal and external
factors refer to whether an individual has
control over causes or not. An individual does
control internal factors (ability and effort), but
cannot control external factors (task difficulty
and luck). Stable and unstable factors refer
to whether causes change over time or not.
Stable factors cannot change (ability and task
difficulty), while unstable factors can change
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(effort and luck).

When combining the described dimensions,
the causal factors which influence performance
and achievement are: ability, effort, task
difficulty and luck (table 2.1).

Table 2.1: Factors of attribution theory

Internal External
Stable Ability Task difficulty
Unstable Effort Luck

Ability is classified as stable and internal. This
means that when an individual has a stable
internal view he or she is likely to believe that
his or her own ability is the causal factor which
leads to success or failure. For example, when
one succeeds in a task, one could believe that he
or she is just really smart and this is the reason
for succeeding in the task. On the other hand,
when failing a task, one could believe that he or
she is not smart enough to be able to succeed
in a task. Effort is classified as unstable and
internal. This means that when an individual
has an unstable internal view, he or she is
likely to believe that the amount of effort will
determine whether he or she will succeed or
fail. For example, when one fails a task, he or
she could reason that this is simply because no
real effort to succeed was made in the first place.
On the other hand, when succeeding in a task,
one could reason that the success is because
of the effort that was made. Task difficulty is
classified as stable and external. This entails
that an individual is likely to believe that he or
she can fail or succeed due to the difficulty of a
task. When one for example perceives a task as
too hard, that person might blame the task for
being to difficult as the reason for failing. On
the other hand, when a task is perceived as too
easy, one could reason that this is why he or she



succeeded in the task. Finally, luck is classified
as unstable and external. This entails that an
individual is likely to think that he or she can
fail or succeed due to luck. For example, when
one succeeds in a certain task, he or she could
reason that this is because he or she was simply
in luck with the teacher that graded the task and
that it was not because of one’s own efforts. On
the other hand, when failing a certain task, one
could reason that the teacher who graded the
task was simply too strict. Therefore, one could
believe that it was not because of themselves
that the task failed.

2.1.2 Success and failure

As previously described, the attribution theory
is about how people try to make sense of the
world. According to Dweck (2000) Weiner
(1984) states that the type of attribution
individuals allocate to success and failure also
determines the impact that these successes and
failures have on a person.

Dweck (2000) states ‘explaining a failure in
terms of a more variable factor, like luck of
effort, will leave you more optimistic about
future success than explaining the failure
in terms of a more stable factor, like task
difficulty or ability’. By this she means that
when individuals fail and can blame unstable
factors they have more trust in succeeding in
the future as opposed to when they would feel
their failure is due to stable factors. When one
thinks their failure is because of stable factors
they would probably have less self-confidence
when performing a similar task in the future.

Furthermore, Zuckerman (1979) describes a
series of studies in which participants worked
on tasks and afterwards made attributions to
their performance on the task. The question Ts
there a tendency for people to attribute success
to internal factors and failure to external
factors?” was attempted to be answered by

these studies. This question concerns the term
‘self-serving bias’. Self-serving bias (or self-
serving attribution) means that when a person
succeeds, they will attribute this to their own
capacities, while they will attribute failing
to external factors. Overall, the outcomes
of the studies suggest that performances by
participants produce self-serving bias. This
is in line with the previously given examples
about internal and external and stable and
unstable factors in attribution theory.

Furthermore, Zuckerman (1979) states that the
different studies suggest that success is more
internally attributed as opposed to failure since
success is what one intends when performing
a task while failure is not. Moreover, once a
task is finished and has failed participants are
more likely to perceive a task as more difficult
(external factor) in contrast to when it would
have succeeded. Another insight comes from
several studies performed by Schlenker et. al
(1975, 1976, 1977) stated by Zuckerman (1979).
These studies focused on teams performing
a task. When a team performed a task
successfully, the different members within a
team felt more responsible for the overall team
performance as opposed to members of teams
that failed. Schlenker and Miller (1977) found
that when a team has strong interpersonal
bonds between the members, the members are
less likely to take credit for success and at the
same time blame the other members for failing.

2.2 Expectancy principle

Building on the previously described theory
about having trust in future success in a task
(Dweck, 2000), it is worth taking a look at the
so called expectancy principle. The expectancy
principle (Weiner, 1985) is about changes in
expectancy of success due to a certain result
of a task. Figure 2.1 shows the consequences
concerning this principle. When a result is
attributed to a stable factor, this result will be
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expected with higher certainty in the future.
When aresultis attributed to an unstable factor,
the certainty of such a result has the same level
of expectancy. Following this reasoning, it
is also possible that the future is expected to
be different from the past. Therefore, results
attributed to stable factors are expected to
occur again with more certainty in the future
than those attributed to unstable factors.

Studies have shown (Zuckerman,1979; Feather,
1969) some relevant results concerning
performance expectancies. Namely, unexpected
outcomes (these can both concern success and
failure) were attributed more to luck (external
factor) and less to ability (internal factor) than
expected outcomes. Furthermore, Feather’s
research suggests that the expected level of
performance on a task is more important
in terms of attribution than the actual level
of performance. The described results are
interpreted according to two different theories.
Namely, balance theory and naive action model
(Heider, 1958).

2.2.1 Balance theory and naive action
model

Balance theory explains expectancy of success
and failure in terms of internal and external

Outcome

Stable cause

factors. Following balance theory (figure 2.2),
when expectation for success is positive success
will be attributed to oneself. For example,
when an individual is about to perform a task
and expects to succeed, he or she will believe
that either his or her ability or effort (internal
factors) are the reason for this success.
However, when the task fails while success was
expected, he or she will blame either the task
difficulty or not being in luck (external factors).
Conversely, when expectation for success is
negative (thus one expects to fail), success will
be attributed to external factors. For example,
when an individual is about to perform a task
and expects to fail, he or she will believe either
the (lack of) task difficulty or being in luck
(external factors) are the reason for succeeding.
If one expects to fail a task and indeed fails,
the failure will be attributed to oneself. For
example, he or she will believe that either his
or her ability or effort (internal factors) are the
reason for this failure.

Whereas balance theory is explained in terms
of internal and external factors, the naive
action model is explained in terms of stable
and unstable factors (figure 2.3). The naive
action model considers that when a person’s
expectancies are confirmed (e.g. succeeding

Unstable cause

The result will be
expected with higher
certainty in the future

Certainty of the
result has the same
level of expectancy

The future is expected
to be different from
the past

Figure 2.1: Expectancy principle (based on Weiner, 1985)
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Expectancy for
success

Success Failure
Internal External
factors factors

Figure 2.2: Balance theory (based on Heider, 1958)

when success was expected or failing when
failure was expected) these expectancies
are attributed to stable factors (ability and
task difficulty). Similarly, when a person’s
expectancies are disconfirmed (e.g. succeeding
when failure was expected or failing when
success was expected) these expectancies are
attributed to unstable factors (effort and luck).

When combining the balance theory and the
naive action model, one could conclude the
following: When expectancies are confirmed,
success is attributed to stable internal factors
(ability) and failure is attributed to stable
external factors (task difficulty). When
expectancies are disconfirmed, success is
attributed to unstable external factors (luck)
and failure is attributed to unstable internal
factors (effort).

2.3 Expectation of success

Nurmi et. al. (2003) also studied success
expectation. This was studied in relation to
academic achievement and satisfaction. This
builds on the previously described literature on
expectancy principle, balance theory and naive

Success Failure
External Internal
factors factors

action model.

The studies showed that whenever students
expected success, academic achievement and
satisfaction were predicted. This resulted in
increased success expectation in the future.
Also, expected success was caused by a low level
of anxiety from the students, which resulted in
good grades.

showed that
expectation of success was positively attributed

Furthermore, the studies
to internal factors (ability and effort) after
success and negatively attributed to internal
factors after failure. Expectation of success
was also negatively attributed to external

Expectancies

Confirmed Disconfirmed
Stable Unstable
factors factors

Figure 2.3: Naive action model (based on Heider, 1958)
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factors after success (figure 2.4). These results
correspond with the earlier described self-
serving attribution (Zuckerman, 1979).

Miller and Ross (1975) stated ‘we try to explain

4

our behaviour in terms that “flatter us’

29

and “put us in a good light”. This statement
corresponds with both the balance theory
and the naive action model as described by
Heider (1958). It is in the nature of people to
want to maintain their self-confidence. As self-
confidence is an important aspect in attribution
theory, the following paragraph will elaborate

more on this.

2.4 Self-confidence

Apart from the relation between attribution and
either failing or succeeding in a task it is worth
looking at the relation between attribution and
the self-confidence of individuals.

As previously described, multiple studies
have been done concerning self-serving bias.
Attributing successes to one’s own capabilities
as well as blaming failure on external factors
has a direct relation to one’s self-esteem.
Riemer (1975) and Nicholls (1975) have
found that self-esteem is either protected
or enhanced when one attributes success to
oneself as well as when failure is attributed to
external factors. Moreover, Fitch (1970) found

that participants with a low self-esteem before
starting the task felt more responsible for
failing than respondents with high self-esteem.
Interestingly, Fitch did not find any significant
difference between both types of participants
(high and low self-esteem) concerning

attribution to success.

Since this study focuses on high school students
in puberty, it is relevant to have a look at what
is known about self-confidence as well as
succeeding and failing during puberty. Eccles
(1999) has researched the relation between
self-confidence and failure during puberty.
She describes that during puberty boys and
girls become less self-confident about their
abilities. This might result in avoiding tasks
and activities in which they are not likely to
succeed at first. Boys and girls are under the
impression that failing indicates incompetence
in completing a task. They are unlikely to see
that by practice it is possible to succeed in such
a task. Believing to not have the natural talent
to complete a certain task discourages boys and
girls in puberty to retreat from the task. Eccles
(1999) describes that when boys and girls
believe their skills can be improved, it is likely
that they can fulfil a task by practicing.

Within this study the participants are asked
what they expect of the strategic design task.

Success expectation

Success

+
Internal factors

Failure

External factors

Internal factors

Figure 2.4: Success expectation (based on Nurmi et. al., 2003)

16



According to Eccles’ research the expectations
of success can help understand to what extent
students are willing to succeed (and therefore
engage) in a task. This amount of engagement
is related to the interest boys and girls have.
Furthermore, the perceived importance or
relevance of a task also plays an important
role to what extent boys and girls are willing to
engage in a certain task.

The research of Eccles shows different types of
children in puberty. First, there are students
that drop out of school because of academic
failure. Second, there are students whose
grades decrease during high school. This is
related to a drop in intrinsic motivation and
self-confidence in their abilities.

2.4.1 Self-efficacy and self-concept

Othertermsthat give insightinto the differences
between boys and girls concerning different
subjects are self-efficacy and self-concept. By
self-efficacy the belief in the ability to succeed
in a task is meant. Self-concept refers to belief
in one’s own abilities. The results of the OECD
(2015) study show that girls score lower for
both self-efficacy and self-concept concerning
mathematics and science. However, girls do
tend to have higher motivation to achieve in
school and believe that this is important. In
addition, girls also tend to want to please other
people’s expectations more and are more afraid
of getting negative evaluations by other people.

The OECD study (2015) shows that students
who have a low self-efficacy level concerning
mathematics and science also tend to perform
worse in tasks of both subjects as opposed
to students who have high self-efficacy.
Contradicting, there is a big difference
concerning gender. Boys and girls might
perform just as well, still it is found that girls
have less self-efficacy and self-concept for
mathematics and science.

2.4.2 Self-confidence in different
educational fields

As briefly mentioned in the introduction of
this report, stereotypes for boys and girls exist
among different school subjects. Jacobs et. al.
(2002) have studied differences between boys
and girls as they turned adolescent among
different domains. The different domains
within the study concern stereotypical male
and female subjects. Namely, sports and maths
(stereotypical male) and language and arts
(stereotypical female).

The research showed that across different
subjects the self-perceptions of competence
and subjective task value (one’s beliefs about
value of doing a task) decreased as children
grew older. Which is in line with what Eccles
(1999) described in her study about boys and
girls becoming less self-confident about their
abilities. One of the reasons which explains the
decrease as described by Jacobs et. al. (2002) is
the moment where children gain awareness of
the competencies of others.

As previously described, boys tend to have more
self-confidence when it comes to mathematics.
Interestingly, Jacobs et. al. (2002) describe
that some studies found that the differences
in self-confidence concerning mathematics are
only small in adolescence. However, within
language and arts the gap between boys and
girls in terms of perception of competence has
increased. The differences for boys and girls
between the mentioned subjects are linked
to e.g. gender intensification during puberty.
Gender intensification refers to boys doing
more stereotypical boy things and girls doing
more stereotypical girl things. The findings of
the research show that language and arts are
clearly gender typed. Studies suggest (Jacobs
et. al., 2002; Brush, 1980) that the reason that
girls have a preference for language and arts
since it has an emphasis on interpretation and
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opinions. Furthermore, Jacobs et. al. (2002)
state that it could also be linked to other
reasons, like reading being a stereotypical
girls’ activity. Cole (1997) has performed a
study on how males and females performed in
educational settings. This study showed that
the gap between males and females as it was
in earlier studies has become smaller. On the
contrary, the gap between males and females
concerning language has remained unchanged.
Females have a large advantage on males
concerning language education.

2.5 Gender differences

As this research focuses on the difference
in attribution between boys and girls when
performing a strategic design task, it is
interesting to see what is already known in
literature about attribution in relation to boys
and girls and their self-confidence.

Zuckerman (1979) states that research has
shownthatwomentendtoattributeperformance
outcome more to external factors as opposed to
men. Other research found that women tend
to attribute success more to external factors
than men whereas they attribute failure more
to internal factors. Nicholls (1975) performed
a study with 4th graders and found that boys
defensively attribute failure to (not having)
luck whereas the abilities of the girls were more
denigrating to themselves and blamed internal
factors.

The Organisation for Economic Co-operation
and Development (OECD, 2015) presents a
study with some results concerning differences
between boys and girls in the engineering
work field as well as their performance in
mathematics and science.

Within the countries studied, girls are behind

in terms of performance in mathematics
and science. Moreover, OECD (2015) states
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that several studies have shown that women
are under-represented within occupations
in science, technology, engineering and
mathematics (STEM). Bae et. al. (2000)
describe that ‘women continue to lag behind
males in mathematics and science achievement
in high school and they are less likely to major
in these fields in college’.

Self-confidence plays a big role here, because if
someone is self-confident in studying they are
also likely to give themselves the freedom to
fail (which is essential for learning). Girls tend
to have less self-confidence and are more afraid
to make mistakes in order to learn compared to
boys. Furthermore, they also experience more
anxiety towards STEM subjects.

2.5.1 Female role models

Concerning the differences between boys and
girls in terms of attribution, performance
and self-confidence, it is worth mentioning
something about the importance of female role
models within the engineering field.

Stout et. al. (2011) have done a study on how
female role models influence young women’s
self-confidence concerning the STEM subjects.
Results show that when young women are
exposed to successful females in the field of
STEM subjects their self-confidence for these
subjects will grow. This again results in young
women pursuing careers in STEM subjects.
Stout’s research found that female students
performed better and had a positive initial
attitude concerning mathematics when they
had a female professor. They had a negative
initial attitude towards mathematics when
their professor was male. For male students
no difference was established between the
presence of male or female professors.
Furthermore, when the professor was female,
female students would answer more questions
in mathematics class (voluntarily) as opposed



to having a male professor during a semester.
However, the same pattern was seen for male
students. Moreover, when having a female
professor, female students were significantly
more confident about their abilities then
when they had a male professor. In addition,
female students expected to perform better in
the course when their professor was female
as opposed to having a male professor for the
same course. For male students, no difference
in confidence in abilities was found in terms of
the professor’s gender. The findings of Stout et.
al. (2011) thus show that female role models in
STEM subjects have a positive effect on female
students in pursuing a career in STEM subjects.
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3. Research questions and

hypotheses

This chapter elaborates on the formulated
sub research questions and hypotheses. The
first paragraph describes the sub research
questions that help answer the main research
question. The second paragraph describes the
hypotheses that follow from the sub research
questions.

3.1 Sub research questions

In order to answer the main research question:
‘How does attribution theory apply for
boys and girls when performing a strategic
design task?’ 13 sub research questions were
formulated. The sub research questions were
formulated into two sets of questions. The
first set of questions (question 1 to 8) mainly
focuses on the difference between boys and
girls. The second set of questions (question
9 to 13) mainly focuses on the difference in
time (thus the differences between the three
measurements). This distinction was made
in order to be more thorough in answering
the main research question. The sub research
questions are described below.

Sub research questions about differences

between boys and girls

1) What differences in interest for certain
school subjects do boys and girls show?

2) What differences in interest for the
strategic design task do boys and girls
show?

3) What are the differences in self-
confidence of boys and girls before
starting the strategic design task?

4) What are the differences in self-
confidence of boys and girls after
completing the strategic design task?

22

5) What are the differences in self-
confidence of boys and girls after
receiving a grade for the completed
strategic design task?

6) How do boys and girls attribute success
and failure after completing the strategic
design task?

7) How do boys and girls attribute success

and failure after they receive a grade for
the competed strategic design task?

8) How self-confident are boys and girls
about performing a similar strategic
design task in the future?

Sub research questions about differences
between the different measurements in
time

9) What is the difference in interest of
boys and girls in the strategic design
task before and after performing the
strategic design task?

10)  How is self-confidence of boys and girls
different before and after performing
the strategic design task?

11) How is self-confidence of boys and girls
different before and after receiving a
grade for the completed strategic design
task?

12) What is the relation between self-
confidence and the attribution of success
after finishing the strategic design task?

13)  What is the relation between self-
confidence and the attribution of
success after receiving a grade for the
completed strategic design task?



3.2 Hypotheses

The hypotheses follow from the earlier
formulated sub research questions. An overview
of which research question corresponds with
which hypothesis can be found in table 3.1.
Next, each hypothesis will be briefly explained.

It is important to find out what the current
interest of boys and girls is in different school
subjects. When this is researched, it can be
found out if the stereotypes found in the
literature are true or not for the students that
participated in this research. Hypothesis 1.1 is
about interest in ‘stereotypical’ school subjects,
hypothesis 1.2 is about the performance in
‘stereotypical’ school subjects.

Hypothesis 1.1A:

Ho: Boys and girls show equal interest in
mathematics, physics and PE.

H1:  Boysshowmoreinterestinmathematics,
physics and PE than girls.

Hypothesis 1.1B:

Ho: Boys and girls show equal interest in
languages and arts.

H1:  Girls show more interest in languages
and arts than boys.

Hypothesis 1.2A:

Ho: Boys and girls perform equally well in
mathematics, physics and PE.

Hi:  Boys perform better in mathematics,
physics and PE than girls.

Hypothesis 1.2B:

Ho: Boys and girls perform equally well in
languages and arts.

Hi:  Girls perform better in languages and
arts than boys.

The strategic design task is more related to
writing and language than it is related to
mathematics and natural sciences. Therefore,
it is assumed that girls will show more interest

in the strategic design task than boys when
first hearing about what the task will entail.
Hypothesis 2 is formulated in order to research
the interest of boys and girls before and after
performing the strategic design task.

Hypothesis 2A:

Ho:  Boys and girls show equal interest in the
strategic design task before starting it.

Hi:  Girls show more interest in the strategic
design task than boys before starting it.

Hypothesis 2B:

Ho:  Boys and girls show equal interest in the
strategic design task after finishing it.

H1:  Girls show more interest in the strategic
design task than boys after finishing it.

The literature states that boys and girls show
differences in self-confidence. Girls tend to
have less self-confidence and are more afraid
to make mistakes in order to learn compared to
boys. Therefore, the self-confidence before and
after performing the strategic design task and
after receiving a grade for it are researched.
Thus, hypothesis 3 is formulated.

Hypothesis 3A:

Ho: The self-confidence of boys and girls
is equal before starting the strategic
design task.

H1i:  Boys have more self-confidence before
starting the strategic design task than
girls.

Hypothesis 3B:

Ho: The self-confidence of boys and girls
is equal after completing the strategic
design task.

H1:  Girls have more self-confidence after
completing the strategic design task
than boys.
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Hypothesis 3C:

Ho:  The self-confidence of boys and girls is
equal after grading the strategic design
task.

H1:  Girls have more self-confidence after
receiving a grade for the result of the
strategic design task than boys.

Concerning attribution theory, the literature
states that boys are more likely to attribute
success to internal factors and failure to
external factors. For girls, the exact opposite is
seen. Namely, success is more likely attributed
to external factors and failure to internal
factors. Hypotheses 4 and 5 are formulated in
order to find out to which factors boys and girls
attribute success and failure.

Hypothesis 4:

Ho: Boys and girls attribute success and
failure to equal factors after completing
the strategic design task.

Hi1:  Boysattribute success to internal factors
and girls attribute success to external
factors after completing the strategic
design task.

Hypothesis 5:

Ho:  Boys and girls attribute a grade to equal
factors after completing the strategic
design task.

H1i:  Boys attribute a good grade to internal
factors and girls attribute a good grade
to external factors after completing the
strategic design task.

Following what has been written at hypothesis
3, boys are expected to have more self-
confidence overall as opposed to girls.
However, the literature also states that when
one succeeds in a difficult task one will show
less fear in approaching a similarly difficult task
in the future as opposed to when they would
fail. Therefore, possibly girls will be more self-
confident than boys after succeeding in the
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strategic design task. Therefore, hypothesis 6 is
formulated in order to find out to what extent
boys and girls have confidence in performing a
strategic design task in the future.

Hypothesis 6:

Ho:  Boys and girls are equally self-confident
about performing a strategic design task
in the future.

Hi1:  After succeeding in the strategic design
task, girls are more self-confident than
boys about performing a strategic
design task in the future.

Hypothesis 7 builds on the literature that
hypothesis 2 was also based on. Hypothesis 7 is
formulated to research if there is a correlation
between interest in the strategic design task
before starting it and after finishing it.

Hypothesis 7:

Ho:  There is no relation between interest in
the strategic design task before starting
it and after finishing it.

H1:  There is a positive relation between
interest in the strategic design before
starting it and after finishing it.

Hypothesis 8 builds on the literature that
hypothesis 3 was also based on. Hypothesis 8 is
formulated to research if there is a correlation
between self-confidence before starting and
after finishing the strategic design task for both
boys and girls.

Hypothesis 8:

Ho: There is no relation between self-
confidence before starting and after
finishing the strategic design task.

Hi:  There is a positive relation between
self-confidence before starting and after
finishing the strategic design task.

Hypothesis 9 also builds on the literature that
hypothesis 3 was based on. Hypothesis 9 is



formulated to research if there is a correlation
between self-confidence after finishing the
strategic design task and after grading it for
both boys and girls.

Hypothesis 9:

Ho: There is no relation between self-
confidence after finishing the strategic
design task and after receiving a grade
for it.

H1:  Thereis a positive relation between self-
confidence after finishing the strategic
design task and after receiving a grade
for it.

Hypotheses 3 is about differences in self-
confidence between boys and girls. Hypotheses
4 and 5 are about differences in attribution
between boys and girls after succeeding or
failing. Following these three hypotheses,
the correlation between self-confidence and
success is researched.

Hypothesis 10:

Ho: There is no relation between self-
confidence and the attribution of success
after finishing the strategic design task.

H1:  There is a positive relation between
self-confidence and the attribution of
success after finishing the strategic
design task.

Hypothesis 11:

Ho: There is no relation between self-
confidence and the attribution of
success after receiving a grade for the
strategic design task.

Hi:  There is a positive relation between
self-confidence and the attribution of
success after receiving a grade for the
strategic design task.

As previously described in this chapter,
Table 3.1 shows a structured overview of
all corresponding sub research questions

and hypotheses. The next chapter will
elaborate on the methodological approach
and operationalisation of all variables of this
research.

25



‘)1 Surystuy 193 sKoq uey ysel uSIsop J1891e11S 9} UI 1SISIUI I0UW MOYS S[IID) :TH
‘)1 SUIYSIUY Jo}Je YSe} udIsop d1393eIls 91} Ul 3saI1aiul [enba moys SIS pue sAog :0H

:gz SIsey10dAH

") SUILIB]S 910J9( SA0Q UR(] YSe) USISop 9139]1R1]S 93 Ul 1SAI9]Ul 9I0W MOYS S[IIY) :TH
“J1 SUILIR]S 910J9( YSe)} USISOP 0139]RIIS 91} Ul }SoI91ul [enba mMOy[s SIS pue sAog :0H

V2 SISeyl0dAH

¢Mmoys s[Iis
pue s£0q Op [Se1 USISop J1391.11S [} J0J 1SAISIUL UL SOOUIPIP JBYM

:g uonsenb yolessal gnNs

‘sAoq uey} sire pue sagengue| ul 1onaq uLoyrad S[ID) (TH
*S)Ie pue sogenSue] ul [[om A[[enbs urioprad s[ii3 pue sfog :0H

gz’ sisey30dAH

‘SIS ueyl 4 pue so1sAyd ‘sorjewayjewt ul Jopeq worad sfog :TH
"4 pue sorsAyd ‘sonewayjewr ur [[om A[enbe urroyiad spais pue sfog :0H
'¥Z'| siseyjodfH

‘soq uey} sye pue saenSue[ ur 3S9191UI 9IOW MOYS S[IID) TH
‘SJIe pue sogendue| Ul }sa1alul [enba moys S[I13 pue sAoq :0H

‘g1’ SIseyj0dAH

*S[IIS ue} Hd pue SOIsAYd ‘Sorjeuwoyeu Ul }S9J91Ul 9I0W MOUS sAog :TH
4 pue sorsAyd ‘sonjewayjewr ur 3saajul [enba moys S[IIS pue sAog :0H

V1" SisayjodfH

¢MOUS STII3
pue s£oq op $109[qns [00YOS UIBLISD 10J 1SAISIUL UL SOIUSISHIIP 1eYM

;| uonsenb yolessal gnNs

soasayjodAH

suonsanb yoieasal qng

sesay0dAy buipuodsaliod ym suoisenb yaoieasal qns L€ 8/qel

26



“se} udisap o1391ems oy} Suna[duwos 1oye

S1030®] [BUID}XS 0] SSAJONS dINGLINE S[AIS PUR SI0}0R] [BUIIIUI 0} SSAJONS dngLIe sLoq [ TH
yse} udisap o13ojens

oy} Sune[dwod 193k s10308] [enba 01 aIn[ie] pue ssa0ons AnqLIye SIS pue ssog :0H

P SISay10dAH

¢Yse} usisap o1393e11s oy}
Suneduros 19)Je 2IN[IR] PUE $S900NS dIN|LINE S[II3 pue s£0q op MOH

:9 uonsenb youessal gns

'sAoq uey} yse} ugisop
01391R11S 91[} JO }[NSAI S]] 10] dpRIS B SUIAISDAI J9)JB 0USPYUOI-J[9S 210U 9ARY SHILD) :TH
-yse} udisop o1393e1s oy} Surpes Jo)je [enba SI S[IIS pue SA0q JO OUSPYUOI-J[3S YL, :0H

:0E SISay1odAH

¢Yse} uSisap o1391e1s pajo[duwoo oy} 10J opeas B SUIAIS0AT
JI9)Je S[II3 pue SAO( JO 9OUIPYUOI-J[3S Ul SOOUIIPIP 9} oI€ JBYM

:G uonsenb youessal gns

*SA0q ue(} Sk} usisop d13a1ens o} Suna[duod I91Je 90UIPLUO0I-J[3S SIOW dARY S[IID) :TH
se}

u3Isop o1391e13s 93 Sune[dwod 1o1je [enba s1 S[IIS pue SA0q JO 90UIPYU0D-J[3S YT, :OH
:g¢ siseyjodAH

¢ysey ugisop o13ajeqs o) Sunaduwod
JIo)Je S[II3 pue S£0q JO 90UIPYU0D-J[9S UL SSOUISPIP Y3 218 JBYM

:p uonsenb youessal gns

*S[II3 URY} Sk} USISOp d1391e1)S 9} SUILIB]S 9I0J9( SOUIPYUOI-J[3S I0W dARY SAOg :TH
sk} usisop o1393e1]s 9y} Sun.els 210§ [enba sI s[113 pue SA0q JO SOUIPYUO-J[3S Y, :0H
V€ SISay10dAH

&Yse1 uSisap o1391e11s 9} SunlIelS
910J9( S[II3 pue SA0Q JO d0UIPYUOD-J[OS UI SOUIIIPIP Y3 oI€ JeYA

:£ uonsenb youessal gns

27



Sk} uSIsop o1391e11S 9}

Surystury 19)je pue SUIIL}S 910J9( IUIPYUOI-J[3S USIMII] UOTIR[I dATYISOd ® ST 91T, :TH
yse} udisap o13ojens

oY} Surysiuy Ia)je pue SUILIB]S 210J9( SOUIPPU0I-J[9S UMD UONB[ OU SI dIdY ], :0H

9 SISay10dAH

¢Yse} usisap o13e3eays oy} Jururioyrad
JI91Je PUR 210J9( JUISJIP SIS pue s£0q JO 9OUPYUO0I-J[S ST MOH

‘0L uonsaenb yoleasal gnsg

*JI SuIySIuy I9)je pue

11 SUIR]S 910J9(q USISOP J1391RI1S A1) UI 1SAISIUL U9dMI9( UOTIR[ 9AISOd © ST a1aY ], :TH
‘)N SuIySIuy Joje

pue 11 SurIe)s 910J9( Yse} USISap 0139]RIlS 9] Ul 1S9I01Ul U99M]d( UOLB[AI OU SI 3191, :0H

:/ SIS8y10dAH

¢Yse1 ugisop o189jeals oy} Sururioyrad Iajje pue aI10jo( Yse} usisop
01391R1]S 9] Ul SIS pue SA0( JO 1SOI9IUL UL dOUSISLIP 93 ST JeYAM

:6 uonsenb youessal gns

"2In)nyJ Y} Ul yse} udIsap d1393eals e urutioyrad noqe

SA0(| R[]} JUSPYUOI-J[9S SIOUL S1€ S[II3 YSe] USISOP J1391RI]S Y[} UL SUIPIIdINS IOV :TH
"aIning oy}

ur yse} ugisap o1393e1ls e gururiofrad Jnoqe Juapyuod-j[as A[jenba ae s[i1s pue sfog :0H4

!9 SISey10dAH

£9InInJ 9y} Ul Yse] usIsop o1391e11S
Jeqruirs e Sururiofrad inoqe S[I8 pue s£0( d1e JUSPYU0-J[9S MOH

:g uonsenb yolessal gnNs

se} udisap o1391ens oy} Suna[duwod 9]k S1010.) [BUIIX

0} 9peI3 pooSs e dINqLINE S[II3 PUR SI0]OB] [BUIdIUL 0} 9peI3 PO03 B ainqLiyje siog :TH

S al

u3Isop o13ae)s o} Suneduiod I91je s1010e] [enbs 0} opeIs e aInqLIle S[IIS pue sAog :0H

G SISay10dAH

JYse1 ugisap o1393e11s pareduwod oy} 10§ apeisd
B 9AI9091 A9} I9)JB SIN[IB] PUR SS300NS 9InqLIIe S[IIS PUR SA0( Op MOH

:/ uonsenb youessal gns

28



“Y[Se} u3Isop d1391e11S 91} 10J dpeI3 B SUIAIIAI

J91J® SS900NS JO UOTIN]LI}IE S} PUB d0USPYUO0I-J[oS UdaMId( UOTIR[RI 2ANISOd B ST 219 ], :TH
“)se} uSIsap 01391e1)S dY} 10] dpeIS B SUIAIIT

J9]Je $S9001S JO UOTINLIIR 91} PUR 30USPYUO0D-J[9S UaIM]9( UOLIR[AI OU ST 319, :0H

Il L SIS8yl0dAH

¢Ysel ugisop o1391e1s pala[dwoo 9y} 10J opels B SUIAIDAI J9]JE SSQI0NS
JO UOTINQLI}JE 9} PUB 90UIPYUOI-J[OS USIM]I( UOTIR[AI 9} ST JRYM

:©| uonsenb yoleasal gnsg

“yse} udisap o1393ens oy} Surysiuy

JI91Je SS900NS JO UOTIN]LI}IE 9} PUL d0UIPYUOD-J[oS UddM]I( UONIB[aI ANISOd © ST aJdY [, :TH
“se} udisap o1393ens oy} surysiuy

JI91Je SS900NS JO UOIINLIIIE S} PUE d0UIPLUOI-J[oS UddM]a( UONB[AI OU SI 1Y, :0H

{0 SIS8Y10dAH

&YSe1 udIsop o1391e)s 9} SUIYSIUY I9}Je SS900NS
JO UONNLI}IE S} PUR 9OUSPIUOI-J[OS UM} UOTIB[AI 9} ST JBYM

;2L uonsenb yoiessal gns

*J1 10J 9peI3 B SUIAISIAI I9}Je pUE YSe)

u31Sop d1391e1)S 9} SUIYSIUY I9)J8 SOUIPYUOI-J[9S USIM]9( UOIIR[AI 9ANISOd B ST 219y, :TH
*J1L 10} 9peIS B SUIAISDAI J9)Je pue

yse} udisap 01393e1s dY] SUIYSIUY J9)JB SOUSPYUO0I-J[3S UdIMID( UOLR[DI OU SI 3I9Y ], :0H

6 SISay10dAH

¢YSe1 u3isap o1391e1}s pale[duwoo oy} 10§ dpeisd B SUIAISIAI
JI9]Je pUE 210J9( JUIDJIP S[II3 pue SA0( JO 9OUIPYU0D-J[OS ST MOH

:[ L uonsanb yoleasal qng

29



30



4.

Methodological
approach




4. Methodological approach

This study was conducted with high school
students that follow the course Research and
Design. Research and design (R&D) is a course
that is taught at Dutch schools. However, not
every school is allowed to teach this course.
It is necessary for the school to have the
Technasium license. A school needs to meet up
to requirements that are set by the Technasium
Foundation (Technasium, n.d.). R&D is a
course in which students work on projects for
real clients. The projects always have a beta-
technical nature (one of the requirements as
set by the Technasium Foundation) and are
either a research or a design assignment. What
makes the course unique is the fact that each
project concerns a real problem a client has at
the moment the project is carried out. The role
of the teacher is also different than the role a
teacher has when teaching regular courses. The
teacher is more of a coach as seen in research
of design projects at the university. Most R&D
teachers also teach other subjects (mostly beta
subjects like mathematics, biology, physics or
chemistry).

4.1 Research method and task

Both quantitative and qualitative research
Both quantitative and qualitative research
methods were used in the study, but mainly
quantitative. Before and after conducting the
study quantitative research in the form of
questionnaires has been carried out. Interviews
were done afterwards to go more into depth
and give the quantitative research more ‘body’.
For the study, a sample of 46 third year high
school students was used. Within this sample,
30 boys and 16 girls participated. The students
were around 14 years old and have all followed
the course Research and Design (R&D) in the
previous two years at the high school. Before

32

starting the assignment, the students had a
similar level of experience in researching and
designing, which means unwanted variables
here are low. The students were split up into
gender equal teams of three. The teams were
gender equal since the goal of the research was
to find out what the differences are between
boys and girls concerning attribution theory.
The gender equal teams consisted of three
students because teams with an odd number of
people tend to make correct decisions quicker
as opposed to even numbered teams (Intuitor,
2001).

For this research the students have been
working on a strategic design task. This task
is part of a bigger assignment where students
worked on designing the route of a drone
race. The task for this research consisted of
an internal and external company analysis
(company and competitor analysis) and serves
as a basis for the final design. The students
collaborated together on this task as a team.
Appendix A contains the complete written
strategic design task.

The students have had no experience with
working on a strategic design task so far.
Within the course Research and Design (R&D)
not much attention is paid to the strategic
part of designing. Learning about this topic
contributes to the student’s current knowledge
about design. By performing a strategic design
task their understanding about the importance
and benefits of strategic decision making (and
thus strategic advantage of a company) during
designing grows. Later on in the R&D course
they could benefit from this newly gained
knowledge.



At the start of the school year (week 1) the
students received an explanation on what the
assignment in total would entail. During this
briefing, the students were explained what the
strategic design task would entail. In the second
week the first questionnaire was conducted
(measurement 1). This questionnaire can
be found in appendix B. After filling in this
questionnaire, the students started on the
strategic design task. The strategic design task
had to be handed in at the end of week 3. In
week 4 the second questionnaire was conducted
(measurement 2). This questionnaire can
be found in appendix C. During week 5
the strategic design task was graded by the
teachers, appendix E shows the assessment
rubric used for grading. In week 6 the third
questionnaire was conducted (measurement
3). This questionnaire can be found in appendix
D.

4.2 Data collection method

A workflow model (figure 4.1) has been set up in
order to make clear how and when the different
measurements were performed throughout
the study. In total, three different moments of
measuring data will be done; before performing
the strategic design task, after performing
the strategic design task and after receiving a
grade for the strategic design task. After these
three main measurements also interviews with
the participants were conducted (week 7). The
goal of these interviews was to get more in
depth information about the results from the
quantitative analyses.

The data for this research was collected by
conducting three questionnaires followed
up by interviews. During conducting each
questionnaire some notes were made when
necessary. The questionnaires (appendix B-D)
were not made too long. This was done because
the students are adolescents and are not yet
able to keep concentration for a long period of

time. By keeping the questionnaires short, the
data is more valid and reliable. Filling in the
questionnaire took the students 5-10 minutes.
Within the questionnaires no double denying
questions were used. Although this is quite
common when setting up questionnaires this
was not done here on purpose. The participants
are only adolescents and this can be confusing
forthem, resulting in falsely answered questions
and thus less valid and reliable data. However,
reverse scaling was used in the questionnaires.
This was done in order to see if the participants
would still give the same kind of answers.
Furthermore, for the subjects that were the
same in the different questionnaires, the same
formulation for questions was used. This was
done on purpose in order to see clearly if the
opinions of the participants would change a
lot or not in each measurement. The follow up
interview was done in order to give more body
to the conducted (quantitative) questionnaires,
but also in order to assess the found data of the
questionnaires. The interview consisted of only
a few questions, keeping again in mind that the
students are adolescents. The questions were
about what kind of grade they had received, if
they were pleased with this grade and agreed
on it, their opinion on the strategic design task
and what could be better about the task if it
were to be done again next year (appendix F).
The students were interviewed as a team; each
interview took about 5-10 minutes.
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4.3 Operationalisation of variables
Appendix G shows a structured overview of the
hypotheses per ‘variable theme’. All hypotheses
that concern the same overarching variable
theme will be discussed in the same paragraph
to prevent possible confusion between the
different hypotheses that are tested. Appendix
G also shows during which measurement each
hypothesis was tested.

Thedataanalysismainlyconsisted of statistically
analysing the effects of independent variables
on dependent variables. The dependent
variables of this research, in general, are type
of attribution, self-confidence and interest.
For interest there is a distinction between
interest (and performance) in school subjects
and interest in strategic design task. For self-
confidence there is a distinction between self-
confidence in general and self-confidence about
performing a similar strategic design task in
the future. The independent variable is gender.
The moderators are the strategic design task
and grading. The dependent variables will be
measured before (measurement 1) and after
(measurement 2) performing the strategic
design task and after grading (measurement
3) the result of the strategic design task (figure
4.1). For each questionnaire the participants
had to scale from 1 to 5 to what extent they
agreed to the given statements. The higher the
score for the scale, the more the participants
agreed with the statement. The lower the
score for the scale, the less they agreed tot the
statement. What the statements entailed and
what kind of scale was used will be explained in
the following paragraphs.

In order to perform the statistical analyses,
SPSS was used. The hypotheses tested with
independent t-tests have also been tested with
Mann-Whitney tests. The Mann-Whitney test
is an alternative way to compare the means of
two groups (Bartlett, 2014). By testing with

both methods there is more certainty in the
results for these hypotheses.

Correlations have been done in addition to the
MANOVA’s, independent t-tests and Mann-
Whitney tests because for some hypotheses
only comparing the means did suffice to
draw conclusions. Apart from looking at the
differences between boys and girls, with the
correlations differences between the three
measurements (before starting, after finishing
and after grading the strategic design task)
were also analysed for boys and girls separately.
Next, the method for analysing each hypothesis
will be described. The hypotheses are clustered
per variable theme (appendix G). This is done
to create more overview. The exact description
of the variables as used in SPSS can be found in
appendix H.

4.3.1 Interest and performance in school
subjects

Within the first questionnaire the students
were asked how interested they were in the
different school subjects that are taught (table
4.1). According to what Jacobs et. al. (2002)
describe, the school subjects were divided as
a stereotypical ‘boys subject’ or ‘girls subject’.
The students had to answer on a 1 to 5 point
Likert scale to what extent they were interested
in the subject and how well they performed on
the subject (appendix B).

Table 4.1: Stereotypical school subjects

Subject Stereotypical gender
Culture and Girls
Communication

Dutch Girls
English Girls
Film and Photography [ Girls
French Girls
German Girls
Mathematics Boys
Physical Education Boys
Physics Boys
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Questions were also asked about biology,
economics, geography and history. However,
these are not tested within this hypothesis since
for these subjects no stereotypes for boys and
girls are described in the literature. Chemistry
was left out of the questionnaire since the
students are new to this course and do not
know exactly what it entails yet. Following the
same argumentation, it was decided to include
courses Culture and Communication and Film
and Photography since they have had these
courses last year and both are creative courses.
However, now these students do not have these
courses anymore since they have chosen to
follow the course Research and Design.

Within SPSS new variables were computed
by taking the average score for the interest
and performance for the different languages
and arts courses (appendix H). These newly
computed variables were all tested with
MANOVA in SPSS.

4.3.2 Interest in the strategic design task
Within the first and second questionnaire six
statements (table 4.2) were set up concerning
aspects of a strategic design task. The students
had to answer on a 1 to 5 point Likert scale to
what extent they agreed on each statement
(appendix B and C).

Table 4.2: Statements concerning aspects of a
strategic design task

Within SPSS two new variables were computed
by taking the average score for the six
statements about the interest in the strategic
design task during measurement 1 and 2
(appendix H). These newly computed variables
were both tested with an independent t-test
and Mann-Whitney test in SPSS. In order
to answer hypothesis 7, a correlation test in
SPSS was done between the same two newly
computed variables for measurement 1 and 2
(appendix H).

4.3.3 Self-confidence

Within all three questionnaires (appendix
B-D) twelve statements were set up concerning
aspects of self-confidence (based on
Heatherton, 1991 and Rosenberg, 1965) about
the R&D course and the strategic design task
(table 4.3). Students had to answer on a 1to 5
point Likert scale to what extent they agreed on

each statement.

Table 4.3: Statements concerning aspects of self-
confidence

I feel that I have a number of good qualities.

I am able to do things as well as most other

people.

I feel useless at times. (*)

I take a positive attitude toward myself.

I feel confident about my own abilities.

I am worried about whether others think I am a

success or failure. (*)

I feel that others respect and admire me.

I feel as smart as others.

I like being creative.

I feel good about myself.

I like designing products.

I feel confident that I understand things.

I like it if design challenges result in more than

one solution.

I am worried about what other people think of

me. (¥)

I like to solve design challenges for a company.

I feel like I'm not doing the assignment well. (*)

I like to choose my own approach in solving

design challenges.

I like to work on challenges of which the outcome

is unsure.
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The statements in table 4.3 which are marked
with an asterisk are reverse scaled. This means
that the scores for these statements were
reverse scaled in SPSS.



Within SPSS three new variables (one for
each measurement) were computed which
are the average of the twelve variables that
indicate the level of self-confidence during
each measurement (appendix H). These newly
computed variables were all tested with an
independent t-test and Mann-Whitney test
in SPSS. In order to answer hypothesis 8, a
correlation test in SPSS was done between the
two newly computed variables for measurement
1 and 2. In order to answer hypothesis 9, a
correlation test in SPSS was done between the
two newly computed variables for measurement
2 and 3 (appendix H).

4.3.4 Type of attribution

Within the second and third questionnaire
(appendix C and D) statements were set up
concerning succeeding and failing the strategic
design task in general (table 4.4). Furthermore,
statements (based on Weiner, 1971) were set
up concerning internal and external factors to
which the participants attribute their success
and failure (table 4.5-4.8). Students had to
answer on a 1 to 5 point Likert scale to what
extent they agreed to each statement.

Table 4.4: Statements concerning success and
failure in general

I think my team and I have performed the
strategic design task well.
I feel satisfied with the final result of the

strategic design task.

I think my team and I have not performed the
strategic design task well.
I feel dissatisfied with the final result of the

strategic design task.

Table 4.5: Statements concerning aspects of ability

I have enough knowledge to perform a strategic

design task.

I possess the right skills to perform a strategic

design task.

I know enough to perform a strategic design task.

Table 4.6: Statements concerning aspects of effort

I feel like I tried my best for this strategic

assignment.

I feel like working hard has resulted in achieving

a good result for this strategic design task.

I feel like I made an effort to achieve a good

result for the strategic design task.

Table 4.7: Statements concerning aspects of task
difficulty

I found the strategic design task harder than

earlier tasks within the R&D course.

I have had to think a lot about how to perform
the strategic design task.

I found the strategic design task difficult to solve.

Table 4.8: Statements concerning aspects of luck

Luckily I was in a good team during performing
the strategic design task.

I feel that the result of the strategic design task
is a coincidence and I am not sure if next time it
will go as well.

I feel like I have had little influence on the final

result of the strategic design task.

Within SPSS new variables were computed
which represent the average of the different
variables that indicate the levels of success,
failure, ability, effort, task difficulty and luck
during measurement 2 and 3 (appendix H).
These newly computed variables were used to
answer hypothesis 4 and 5 and were all tested
with MANOVA in SPSS.

4.3.5 Self-confidence in the future

Within the third questionnaire (appendix D)
five statements were set up concerning the
aspect of self-confidence (based on Heatherton,
1991 and Rosenberg, 1965) when performing
a strategic design task in the future (table
4.9). Students had to answer on a 1 to 5 point
Likert scale to what extent they agreed on each
statement.
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Table 4.9: Statements concerning aspects of self-
confidence in the future

I feel convinced I can successfully perform a

strategic design task next time.

I feel that performing this strategic design
task has given me more self-confidence about

performing a strategic design task a next time.

I feel confident about performing a similar

strategic design task a next time.

I am not sure if I can successfully perform a

strategic design task next time. (*)

I am worried about performing a strategic design

task a next time. (*)

The statements in table 4.9 which are marked
with an asterisk are reverse scaled. This means
that the scores for these statements were
reverse scaled in SPSS.

Within SPSS a new variable was computed
which is the average of the five variables that
indicate the level of self-confidence (appendix
H). This newly computed variable was tested
with an independent t-test and Mann-Whitney
test in SPSS.

4.3.6 Self-confidence vs. attribution of
success

The same computed variables for self-
confidence as used in analysing hypothesis
3B and for success as used in hypothesis 4
(paragraph 4.2.4) are used in order to answer
hypothesis 10. A correlation test in SPSS was
done between both variables.

The same computed variables for self-
confidence as used in analysing hypothesis
3C and for success as used in hypothesis 5
(paragraph 4.2.4) are used in order to answer
hypothesis 11. A correlation test in SPSS was
done between both variables.
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5. Results

In this chapter the results for each hypothesis
are provided. The results per hypotheses are
again structured using per ‘variable theme’, as
introduced in chapter 4 (appendix G). These
results form an answer to the sub research
questionsintroduced in chapter 3. The complete
statistical analysis for each hypothesis can be
found in appendix I. Table 5.1 at the end of
this chapter shows a summary overview of the
results for each hypothesis.

5.1 Interest and performance in school
subjects

For hypothesis 1, some significant differences
were found, the results are described below.

A significant difference in interest in
mathematics, physics and PE between boys
and girls was found (F(3,42)=3.361, p<0.05).
Separate univariate ANOVAs on the outcome
variables revealed both significant and non-
significant results. Boys (M=4.33) show
significantly more interest in physics than
girls (M=3.81), (F(1,44)=2.831, p<0.05).
Non-significant differences between boys and
girls were found for interest in mathematics
(F(1,44)=1.278, p>0.05) and
education  (F(1,44)=1.776, p>0.05). No
significant difference in interest in languages

physical

and arts between boys an girls was found
(F(2,43)=2.908, p>0.05). Separate univariate
ANOVAs on the outcome variables revealed
both significant and non-significant results.
Girls (M=3.19) show significantly more
interest in languages than boys (M=2.68),
(F(1,44)=2.652, p<0.05).
differences between boys and girls were found

Non-significant

for interest in arts (F(1,44)=.055, p>0.05).

A significant difference in performance in
mathematics, physics and PE between boys
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and girls was found (F(3,42)=6.699, p<0.05).

Separate univariate ANOVAs on the outcome
variables revealed both significant and non-
significant results. Boys (M=4.23) perform
significantly better in physics than girls
(M=3.50), (F(1,44)=5.612, p<0.05). Non-
significant differences between boys and girls
were found for performance in mathematics
(F(1,44)=.142,p>0.05).Boys (M=4.07) perform
significantly better in physical education than
girls (M=3.13), (F(1,44)=9.253, p<0.05).
A significant difference in performance in
languages and arts between boys and girls
was found (F(2,43)=3.752, p<0.05). Separate
univariate ANOVAs on the outcome variables
revealed both significant and non-significant
results. Non-significant differences between
boys and girls were found for performance
in languages (F(1,44)=.578, p>0.05). Boys
(M=3.60) perform significantly better in arts
than girls (M=3.06), (F(1,44)=3.015, p<0.05).

With the results for hypothesis 1, sub research
question 1 ‘What differences in interest for
certain school subjects do boys and girls
show?’ can be answered:

Boys and girls show equal interest in PE and
mathematics. Boys show significantly more
interest in physics. Boys and girls show equal
interest in arts. Girls show significantly more
interest in languages than boys.

Boys and girls perform equally well in
mathematics. Boys perform significantly
better in physics and PE than girls. Boys and
girls perform equally well in languages. Boys
perform significantly better in arts than girls.

5.2 Interest in the strategic design task
For hypothesis 2 no significant differences
were found, therefore H1 was rejected.



On average, boys (M=3.61, SE=.102) showed
more interest in the strategic design task before
starting it than girls (M=3.51, SE=.126). This
difference was not significant (t(44)=.600,
p>0.05). On average, boys (M=3.76, SE=.111)
showed more interest in the strategic design
task after finishing it than girls (M=3.52,
SE=.107). This difference was not significant
(t(44)=1.397, p>0.05).

With the results for hypothesis 2, sub research
question 2 ‘What differences in interest for the
strategic design task do boys and girls show?’
can be answered:

Boys and girls show equal interest in the
strategic design task both before and after
starting it. This result suggests that all students
show more or less the same amount of interest
in the strategic design task, thus: there are no
differences in interest for the strategic design
task between boys and girls.

For hypothesis 7, the results are: For boys
there is a significant, positive relation between
the interest in the strategic design task before
starting and after finishing it (r=.636, p<.05).
For girls there is no significant relation between
the interest in the strategic design task before
starting and after finishing it (r=.341, p>.05).

With the results for hypothesis 7, sub research
question 9 ‘What is the difference in interest
of boys and girls in the strategic design task
between before and after performing the
strategic design task?’ can be answered:

Boys show about the same amount of interest
in the strategic design task before and after
performing the strategic design task. For
example, boys who showed high interest
before performing the strategic design task
also showed high interest after performing the
strategic design task. Respectively, boys who
showed low interest before performing the
strategic design task also showed low interest

after performing the strategic design task.

The result for girls is surprising. As the means,
as seen in hypothesis 2, were almost the same
(difference of 0.01). This means that individual
girls for example showed high interest before
performing the strategic design task and low
interest after performing the strategic design
task, or the other way around.

5.3 Self-confidence

For hypothesis 3 no significant differences
were found, therefore H1 was rejected.

On average, boys (M=3.61, SE=.078) had more
self-confidence before starting the strategic
design task than girls (M=3.45, SE=.125). This
difference was not significant (t(44)=1.148,
p>0.05). On average, boys (M=3.84, SE=.086)
had more self-confidence after completing
the strategic design task than girls (M=3.77,
SE=.072). This difference was not significant
(t(44)=.590, p>0.05). On average, boys
(M=3.76, SE=.087) had more self-confidence
after receiving a grade for the result of the
strategic design task than girls (M=3.56,
SE=.142). This difference was not significant
(t(44)=1.276, p>0.05).

With the results for hypothesis 3, sub research
question 3 ‘What are the differences in self-
confidence of boys and girls before starting the
strategic design task?’, sub research question 4
‘What are the differences in self-confidence of
boys and girls after completing the strategic
design task?’ and sub research question 5
‘What are the differences in self-confidence
of boys and girls after receiving a grade for
the completed strategic design task?’ can be
answered:

Boys and girls have similar self-confidence
both before starting and after completing the
strategic design task. Also, self-confidence is
similar after receiving a grade for the result of
the strategic design task.
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For hypothesis 8, the results are:

For boys there is a significant, positive relation
between self-confidence before starting and
after finishing it (r=.653, p<.05). For girls there
is a significant, positive relation between self-
confidence before starting and after finishing it

(r=.755, p<.05).

With the results for hypothesis 8, sub research
question 10 ‘How is self-confidence of boys
and girls different between before and after
performing the strategic design task?’ can be
answered:

Both boys and girls show about the same
amount of self-confidence before starting and
after finishing the strategic design task.

For hypothesis 9, the results are:

For boys there is a significant, positive relation
between self-confidence after finishing the
strategic design task and after receiving a
grade for it (r=.756, p<.05). For girls there is
a significant, positive relation between self-
confidence after finishing the strategic design
task and after receiving a grade for it (r=.741,

p<.05).

With the results for hypothesis 9, sub research
question 11 ‘How is self-confidence of boys
and girls different between before and after
receiving a grade for the completed strategic
design task?’ can be answered:

Both boys and girls show about the same
amount of self-confidence after finishing the
strategic design task and receiving a grade for
it.

5.4 Type of attribution

For hypothesis 4 no significant differences
were found, therefore H1 was rejected.

No significant difference in attribution of
success and failure between boys and girls was
found after completing the strategic design
task (F(2,43)=.478, p>0.05). No significant

44

difference in attribution to internal factors
(effort and ability) between boys and girls was
found after completing the strategic design
task (F(2,43)=.088, p>0.05). No significant
difference in attribution to external factors
(task difficulty and luck) between boys and
girls was found after completing the strategic
design task (F(2,43)=.364, p>0.05).

With the results for hypothesis 4, sub research
question 6 ‘How do boys and girls attribute
success and failure after completing the
strategic design task?’ can be answered:

Boys and girls attribute success and failure to
similar factors after completing the strategic
design task. Boys and girls both felt like they
had succeeded in the strategic design task.
Moreover, boys and girls both felt like internal
factors had an influence on this success. In
addition to this, boys and girls both felt like
external factors did not really have an influence
on their success.

For hypothesis 5 no significant differences were
found, therefore H1 was rejected.

No significant difference in attribution of
success and failure between boys and girls was
found after they receive a grade for the strategic
design task (F(2,43)=.146, p>0.05). No
significant difference in attribution to internal
factors (effort and ability) between boys and
girls was found after they receive a grade for the
strategic design task (F(2,43)=.131,p>0.05). No
significant difference in attribution to external
factors (task difficulty and luck) between boys
and girls was found after they receive a grade
for the strategic design task (F(2,43)=.144,
p>0.05).

With the results for hypothesis 5, sub research
question 7 ‘How do boys and girls attribute
success and failure after they receive a grade
for the competed strategic design task?’ can be
answered:



Boys and girls attribute success or failure to
similar factors after they receive a grade for the
strategic design task. Boys and girls both felt
like they had succeeded in the strategic design
task. Moreover, boys and girls both felt like
internal factors had an influence on their grade.
In addition to this, boys and girls both felt like
external factors did not really have an influence
on their success (and thus their grade).

5.5 Self-confidence in the future

For hypothesis 6 no significant differences
were found, therefore H1 was rejected.

On average, girls (M=3.66, SE=.129) had
more self-confidence in performing a strategic
design task in the future than boys (M=3.63,
SE=.126). This difference was not significant

(t(44)=-.148, p>0.05).

With the results for hypothesis 6, sub research
question 8 ‘How self-confident are boys and
girls about performing a similar strategic
design task in the future?’ can be answered:
Boys and girls are equally self-confident about
performing a similar strategic design task in
the future. The results also show that both
boys and girls have confidence in performing
a similar strategic design task in the future
(means are both above 3.6).

5.6 Self-confidence vs. attribution of
success

The results for hypothesis 10 are:

For boys there is a significant, positive relation
between self-confidence and the attribution
of success after finishing the strategic design
task (r=.670, p<.05). For girls there is no
significant relation between self-confidence
and the attribution of success after finishing
the strategic design task (r=.132, p>.05).

With the results for hypothesis 10, sub research
question 12 ‘What is the relation between self-
confidence and the attribution of success after

finishing the strategic design task?’ can be
answered:

For boys there is a relation between self-
confidence and the attribution of success after
finishing the strategic design task. For example,
boys who showed high self-confidence after
finishing the strategic design task also showed
a high attribution for success. For girls there is
no relation found between self-confidence and
attribution of success. This result is surprising
as the means, as seen in hypothesis 4, were
almost the same (difference of 0.01). This
means that individual girls for example showed
high self-confidence after finishing the strategic
design task and low attribution for success, or
the other way around.

The results for hypothesis 11 are:

For boys there is a significant, positive relation
between self-confidence and the attribution of
success after receiving a grade for the strategic
design task (r=.456, p<.05). For girls there is
a significant relation between self-confidence
and the attribution of success after receiving
a grade for the strategic design task (r=.536,

p<.05).

With the results for hypothesis 11, sub research
question 13 ‘What is the relation between self-
confidence and the attribution of success after
receiving a grade for the completed strategic
design task?’ can be answered:

For both boys and girls there is a positive
relation between self-confidence and the
attribution of success after receiving a grade
for the strategic design task.
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6. Discussion

In this chapter the previously described
results will be discussed and interpreted. The
results will be discussed per ‘variable theme’,
as introduced in chapter 4 (appendix G). In
the discussions, first the results are shortly
repeated. Next, the results are compared to
the relevant literature from the theoretical
framework. When relevant, the results of the
statistical tests are compared to the results
from the interviews. Finally, at the end of the
chapter some general discussion points are
described.

6.1 Interest and performance in school

subjects

Interest of boys and girls in different school
subjects might give some insight into if the
existing stereotypes aresstill true. Thisresearch’s
results show that boys show significantly more
interest in physics and girls show significantly
more interest in languages. One might
thus conclude that some of the stereotypes
concerning interest in typical ‘boys’ and ‘girls’
courses are true. However, no significant
differences in interest in mathematics, PE and
arts were found. Which one might consider as
unexpected results.

Concerning performance, the results show that
boys perform significantly better in physics and
PE. This again corresponds with the existing
stereotype as these are typical ‘boys’ courses.
However, boys also perform significantly
better in arts than girls do. This is interesting,
since arts is a typical ‘girls’ course. In addition,
no significant differences in performance for
mathematics and languages were found. Which
again might be considered as unexpected
results. This seems contradicting, since the
current stereotype is about girls having more
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interest and also performing better in both
languages and arts. One explanation for
these results could be that the boys within
this research have higher self confidence and
therefore think they perform better in certain
school subjects. However, the results of the
study point out that boys and girls are equally
self-confident throughout the entire study.

The study performed by OECD (2015) showed
that girls score lower for both self-efficacy
and self-concept concerning mathematics and
science. Furthermore, OECD (2015) states that
girls are behind in terms of performance in
mathematics and science. However, the results
of this research do not entirely correspond with
this.

The OECD (2015) study also states that women
are under-represented within occupations
in STEM and that they are behind in terms
of performance in mathematics and science.
This is partly in line with this study, since girls
within this group of participants were also
under-represented (16 out of 46 participants in
total). However, this study found no difference
between boys and girls in performance in
mathematics. Bae et. al (2000) describes
that women continue to lag behind males
in mathematics and science achievement in
high school and that women experience more
anxiety towards STEM subjects. However,
looking at the results of this study this does not
entirely seem to be the case. In both interest and
performance, boys indeed scored significantly
higher. However, as previously mentioned, for
mathematics no significant differences were
found. Therefore, perhaps there is already a
shift in this existing stereotype.



Jacobs et. al. (2002) state that the differences
in self-confidence concerning mathematics are
only small in adolescence. This is in line with
the findings of this study, since no significant
differences in interest and performance for
mathematics were found. Furthermore, no
significant differences in self-confidence about
the strategic design task throughout the entire
study were found. It could be interesting for
future research to look at self-confidence for
different school subjects.

Concerning the other subjects, Jacobs et. al.
(2002) state that for language and arts the gap
between boys and girls in terms of competence
perception has increased and that language
and arts are clearly gender typed. This does
not correspond with the findings of this study
since some contradicting results were found.
Namely, girls show significantly more interest
in languages than boys, but boys perform
significantly better in arts than girls.

6.2 Interest in the strategic design task

The results of the study show that boys and girls
show no significant difference in interest in the
strategic design task before they have started
it. Also no significant difference in interest in
the strategic design task is found after they
have completed it. These results might be
surprising. It was expected that girls would
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show more interest in the strategic design task
since it is more related to writing and language
than it is to mathematics and natural sciences
(Jacobs, 2002). However, when looking at the
discussion of the results in paragraph 6.1, the
results here seem to correspond with those
results. When no real stereotypes exist among
boys and girls, it would make sense for there not
to be big differences in interest of the strategic
design task. Even though the strategic design
task shows more aspects of ‘girls’ subjects.

Furthermore, all participants in this study
chose to follow the R&D course instead of
other art courses which they did follow in their
previous years at the school. These results
therefore make sense since the students that
participated within the research probably do
not fall into the stereotypical situation anyway,
even if there was one. As will be discussed in
paragraph 6.7, the students that participated
within this study do not fit the profile of average
high school students.

When looking at only boys before and after
performing the strategic design task, a positive
relation in interest was found. When looking
at only girls before and after performing the
strategic design task, no relation was found.
This result suggests that boys show about the
same amount of interest in the strategic design
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task before and after performing the strategic
design task. This result for girls suggests
that the interest before and after performing
the strategic design task is quite different
(paragraph 5.2).

One explanation for these results could be
that overall, girls had more variation in their
answers. Figures 6.1 and 6.2 show more
scattering in the dots for girls than for boys.
However, the figures also show that, as
previously mentioned, far less girls than boys
participated in the study. The surprising result
for girls therefore could simply be caused by
the relatively small amount of girls within this
study.

Within the interviews, conducted after the
strategic design task was graded, the students
were asked about what they thought about the
strategic design task. Of all the different teams
withinthestudy, the opinionsaboutthestrategic
design task are quite diverse. Some teams liked
performing the strategic design task, some did
not. Five (three girl teams and two boy teams)
out of 13 teams explicitly indicated that they felt
that the strategic design task was quite hard. In
particular finding information online was hard
in this assignment. Three teams (one girl team
and two boy teams) indicated that they did not
particularly liked the assignment, but did see
the added value for the rest of the assignment.
Interestingly, two teams (one girl team and
one boy team) indicated that they did not see
the use of the assignment. These teams did not
use the strategic design task as a basis for the
final design of the assignment. These different
results do not show extreme outcomes for only
teams of boys or girls. The interview results
therefore correspond with the results from the
statistical analyses.

Furthermore, the results are in line with what
Eccles (1999) describes. She states that the
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perceived importance or relevance of a task
also plays an important role to what extent
boys and girls are willing to engage in a certain
task.

6.3 Self-confidence

Following the literature (Nurmi et. al., 2003)
expectation of success (thus being self-
confident) is positively attributed to internal
factors (ability and effort). The results of this
study show no significant differences in self-
confidence between boys and girls before
starting and after completing the strategic
design task. Also, no significant differences
were found after receiving a grade for the
strategic design task. Furthermore, possible
correlations in self-confidence between before
and after performing the strategic design task
for both boys and girls separately were analysed
(paragraph 5.3). A significant positive relation
for both boys and girls was found between self-
confidence before starting and after finishing
the strategic design task. Also, a significant
positive relation for both boys and girls was
found between self-confidence after finishing
the strategic design task and receiving a grade
for it.

Following the literature, differences in self-
confidence between boys and girls were
expected. The theory (Bae et. al., 2000;
OECD, 2015) states that girls tend to have less
self-confidence and are more afraid to make
mistakes in order to learn compared to boys.
This does not correspond with the findings of
this study, as no significant differences were
found in self-confidence, which is an interesting
result.

It seems as if performing the task does not have
any influence on the level of self-confidence that
the participants show. Perhaps this has to do
with the fact that relatively the strategic design
taskis only a small part of the entire assignment



(bothintimeand effort). Furthermore, receiving
a grade for the strategic design task also does
not seem to have an influence on the level of
self-confidence. Reasons for this could either
be that students are very well in knowing what
to expect of their deliverables, or they do not
care much about the grade since it is just a part
of their entire project. As previously described,
it could also have to do with quickly filling in
the questionnaires without full attention, not
fitting the stereotypical high school student
profile or the unequal division of boys and girls
within this study.

In addition to this, Eccles (1999) describes that
both boys and girls are expected to have a lower
self-confidence in adolescence than before
adolescence. It would have been relevant to
know how self-confident the students were
before going to high school. Then, a comparison
between these two phases could have been
made, as the students seem quite self-confident
overall (both boys and girls). However, no
conclusions on this can be drawn now.

6.4 Type of attribution

The results show that boys and girls attribute
success and failure to equal factors after
completing the strategic design task and after
receiving a grade for it. Moreover, boys and
girls both attribute success to internal factors.
Zuckerman (1979) suggests that success is
more internally attributed as opposed to
failure since success is what one intends when
performing a task while failure is not. This
theory is therefore in line with the findings from
the study. Zuckerman (1979) also states that
women tend to attribute performance outcome
more to external factors than men. The results
of the study do not correspond with this, as the
participants (both boys and girls) all felt like
they succeeded in the strategic design task and
attributed this success to internal factors.

As described in paragraph 5.4, both boys and
girls felt like external factors did not really have
an influence on their success and thus on their
grades. This is an interesting finding which
could be explained by the relatively high self-
confidence the participants had. However, it is
premature to draw hard conclusions about this
since there is no frame of reference here.

The fact that no significant difference is found
between boys and girls concerning attribution
theory could be explained by the previously
mentioned possibility that the existing
stereotypes are no longer true.

Self-serving bias as described by Zuckerman
(1979) seems to apply within this study. As
success is attributed to the students’ own
capacities and the level of self-confidence
of the students did not significantly change
(paragraph 5.3) over time (before, after and
after grading). This finding also corresponds
with the combination of naive action model and
balance theory (paragraph 2.2.1). The literature
states that when expectancies are confirmed,
success is attributed to stable internal factors
(ability).

According to Eccles (1999), the expectations
of success can help understand to what extent
boys and girls are willing to succeed (and
therefore engage) in a task. This amount of
engagement is related to the interest boys and
girls have. The results (paragraph 5.2) of the
study show that both boys and girls are quite
interested in performing a strategic design
task. Boys and girls both feeling successful at
the task is therefore in line with what is written
in the literature by Eccles.

6.5 Self-confidence in the future

Following the literature (Bae et. al., 2000;
OECD, 2015), boys were expected to have more
self-confidence overall as opposed to girls.
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However, the results of the research showed
that this is not the case. Boys and girls have the
same amount of self-confidence throughout the
whole study (paragraph 5.3). Also no significant
difference in self-confidence in performing a
strategic design task in the future was found
between boys and girls.

Therefore, the results partly correspond
with what is written in the literature. When
succeeding in a strategic design task (paragraph
6.4), people are expected to show less fear in
approaching a similarly difficult task in the
future. The research of Nurmi et. al. (2003)
states that whenever students expected success,
academic achievement and satisfaction were
predicted. This resulted in increased success
expectation in the future. This is in line with
this study, because the participants (both boys
and girls) showed self-confidence in advance
(paragraph 5.3). Therefore, success was
expected and thus there is self-confidence for
the future.

Furthermore, Nurmi et. al. (2003) describes
that expectation of success was positively
attributed to internal factors (ability and
effort) after success. As previously described
in paragraph 6.3 (and 5.3) within this study
success was also attributed to internal factors.
The results of this study also show that boys
and girls are self-confident about performing
a similar strategic design task in the future
(paragraph 6.5). The results are therefore in
line with what is written in the literature by
Nurmi et. al..

As previously described, self-confidence was
quite high throughout the entire project for
both boys and girls. It is possible that the
students within this group are simply quite self-
confident. Another explanation might be that
the students just quickly filled in the questions
of the questionnaire without thinking to hard
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and long about it, just because they wanted to
be done with the questionnaire quickly.

Furthermore, all students felt as if they
succeeded in the strategic design task and that
this was due to internal factors (paragraph
6.4), so there are no results for students that
felt as if they failed the strategic design task.
Therefore, it is hard to say something about if
the participants have more self-confidence for
a future task now than in the case if they would
have failed it.

6.6 Self-confidence vs. attribution of
success

As described in paragraph 5.4, both boys and
girls attributed their success to internal factors.
The results of the research show a significant,
positive relation between self-confidence and
the attribution of success after finishing the
strategic design task for boys. However, the
results do not show a significant relation for
girls here. It is quite surprising that for girls
no significant relation between self-confidence
and the attribution of success was found, since
the results show no significant differences in
self-confidence throughout the research and
both boys and girls feel like they succeeded in
the strategic design task.

As previously described in paragraph 6.2,
an explanation for these different results
between boys and girls could be that overall,
girls had more variation in their answers. The
scatterplots in figures 6.3 and 6.4, show that the
dots for girls have a more horizontal line than
the dots for boys. However, the figures also
show that, as previously mentioned as well, far
less girls than boys participated in the study.
The result for girls therefore could simply be
caused by the relatively small amount of girls
within this study.
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After receiving a grade for the strategic
design task, for both boys and girls a positive,
significant relation was found between self-
confidence and the attribution of success.
These results meet the expectations. Still it is
interesting to dive deeper into what success
means for boys and girls.

The interviews within the study showed that
quite some of the grades are between 6 and 7
(six out of thirteen teams). The rest of the teams
(seven out of thirteen) has above a 7. So what
can be said about the concept ‘success’? Some
of the students might think that a sufficient
grade (a 6) is enough en therefore feel like they
have succeeded. Other students might feel like
only a grade above an 8 is a success. ‘Success’,
therefore is a relative concept. In the interviews
all the teams were asked if they were satisfied
with their grade and if they agreed on the grade
they had received from their teacher. In total,
30 students (9 girls and 21 boys) were satisfied
with their grade and 16 students (7 girls and 9
boys) would have preferred a higher grade.

33 students (7 girls and 26 boys) agreed on the
grade they had received from their teachers, 13
students (9 girls and 4 boys) disagreed and felt
like they should have received a higher grade
for their efforts.

These results are interesting; they almost
suggest that boys are easier satisfied by simply
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getting a sufficient grade in order to pass the
assignment. Girls however, seem to disagree
to their grade sooner. Perhaps this means that
they are more keen on getting higher grades.

6.7 General points for discussion

One of the reasons for the unexpected results
within this study could be the type of school the
participants are in. The school in this research
is a Technasium school (chapter 4). This means
that the students attending this school made a
decision for beta oriented education. The initial
interest in beta courses is possibly already
higher on average at this school since these
students chose for this school because of the
R&D course. It might therefore be possible that
the students might not fit the profile of average
high school students in the Netherlands.
Furthermore, all participants in this study
chose to follow the R&D course instead of
other art courses which they did follow in their
previous years at the school. These results
therefore make sense since the students that
participated within the research probably do
not fall into the stereotypical situation anyway,
even if there was one.

Another reason for these results might be
the division between boys and girls within
the participants. Almost twice as much boys
(n=30) as opposed to girls (n=16) participated
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in the study. Possibly, with a larger group of
girls attending R&D the results would have
been different.

Finally, the existing stereotypes described in
the literature are quite old. Perhaps the results
are not surprising at all and simply a new
standard where boys and girls are more alike
in interest and performance of school subjects
is discovered.
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Conclusion




/. Conclusion

Concluding this research, the main research
question ‘How does attribution theory apply
for boys and girls when performing a strategic
design task?’, can be answered:

The results for interest and performance
in school subjects contradicted the existing
gender stereotypes. Also, boys and girls
did not show differences in interest in the
strategic design task, which was expected
beforehand. Throughout the entire study,
high self-confidence for both male and female
participants was found. In line with this high
self-confidence, both boys and girls attributed
success to internal factors and were highly
self-confident about performing a strategic
design task in the future. Therefore, one could
conclude from this study that stereotypes do
not exist within this group of participants.

Attribution theory for boys and girls when
performing a strategic design task thus does
not apply in the expected way. It seems like
times have changed since the previous research
findings on attribution theory from decades
ago, as quite some unexpected outcomes for
boys and girls were found in this research. This
would make sense, as a lot of developments in
society in general have taken place since these
previous studies on attribution theory. Maybe,
the known division in in gender stereotypes is
fading and males and females are becoming
more and more equal.
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Limitations




8. Limitations

The initial plan for this research was to form
teams of three participants. Unfortunately, due
to a miscommunication between the researcher
and the teachers of this group of students, some
teams ended up consisting of four students
and some of three students. This means that
for this research, the boys are in teams of four
and girls are in teams of three. This could have
an unwanted influence on the results of the
research.

Within the research there were far less girls
than boys. As previously mentioned within the
discussion, this could have an influence on the
results. The ideal situation would have been
that the number of boys and girls was equal.
More specific, it would have been better to have
more girls within the study. With more girls in
the study, there are more results. When there
would have been more results the conclusions
drawn on those results would have been more
valid and reliable.

During conducting the second questionnaire,
participants commented that part of the
questionnaire was the same as the first
questionnaire. This was on purpose; to see
how they would answer the questions after
performing the strategic design task in order to
find differences in their answers. However, it
is possible that students might take the second
questionnaire less serious since they did not feel
like answering the same questions for a second
time. Furthermore, during the questionnaires
a few students asked what was meant by the
strategic design task. These students did not
read the explanation between the questions
well before filling in the questions. It is possible
that these students did not fill in the correct
answers at some questions.
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Usually, it is common to put double denying
questions into questionnaires in order to see if
participants give the same kind of answers to
these questions. This makes a research more
reliable. However, for adolescents this can be
quite confusing. Therefore, the decision was
made not to put double denying questions into
the questionnaires for this research.

Naturally, the results of the study follow
from the questions that were asked in the
questionnaires. This means that there is
a possibility that some of the participants
quickly filled in the questions just to be done
with it. Especially since the participants were
adolescents there is a chance this happened.
Therefore, it is possible that the participants
simply take the questionnaire less serious in
comparison to having adults as participants
within a research.

Finally, the timespan for this research might
have been a limitation as well. The total
period in which the study was conducted only
consisted of seven weeks, which is not very long
for an academic research.
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9. Recommendations for future

research

The participants used for this research were
divided into small teams of either three or four
persons. However, within this study the focus
was not on testing anything about group effect.
Schlenker (1975, 1976, 1977) and Schlenker
and Miller (1977) have looked at interpersonal
bonds within teams and how those have
strengthened when there was success. It would
therefore be interesting to do a follow up
research which focuses more on the effect of
groups in attribution theory. This is especially
relevant since these researches are already
quite dated.

As can be read in chapter 6, the participants
of this study might not really fit the profile of
‘average’ high school students due to the beta
oriented education they get at the high school
of this study. Therefore, it might be interesting
to do a follow up research at a non-Technasium
school, where there is no extra focus on beta
oriented education.

As previously described, the division between
boys and girls within this study was not equal.
A follow up study where there are as much boys
as girls participating might give other results
and therefore new insights. Also, this study
focused only on gender equal teams. For future
research it could be interesting to analyse the
combination between boys and girls instead
of only the differences between boys and girls
separately.

Two main ‘themes’ within this research were
success and self-confidence. However, it was
not researched if success has an influence on
self-confidence, or the other way around. Only
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correlation research was done between the two
variables for this study. For future research it
could be interesting to look at regressions as
well. When only having studied correlations,
like in this study, no real conclusions about the
influence of both variables on each other can
be drawn. Concerning these variables studied,
it might also be interesting to look into other
topics or themes that might be very different
between boys and girls.

Within this research, the main focus was on the
effect of internal and external factors. However,
it could be interesting to look at the influence
of stable and unstable factors on success
and failure. As can be read in the theoretical
framework, (chapter 2), Weiner (1985) namely
describes that when a result is attributed to a
stable factor, this result will be expected with
higher certainty in the future. When a result is
attributed to an unstable factor, the certainty of
such a result has the same level of expectancy.
Furthermore, within the theoretical framework
it is suggested that when expectancies are
confirmed, success is attributed to stable
internal factors (ability) and failure is attributed
to stable external factors (task difficulty). This
suggestion is based on combining the balance
theory and naive action model. Perhaps this
suggestion is too easily made, further research
should point out if this is really the case.

The OECD (2015) describes that girls tend to
have higher motivation to achieve in school
and believe that this is important. In addition,
girls also tend to want to please other people’s
expectations more and are more afraid of
getting negative evaluations by other people.



This research did not focus on this, however, it
might be interesting to further research this in
the future.

Within this research no significant difference
in self-confidence between boys and girls
was found. Perhaps in the future it could be
interesting to research more in the same context
about self-efficacy. This topic is related to self-
confidence, but is not exactly the same. The
OECD study (2015) namely shows that students
who have a low self-efficacy level concerning
mathematics and science also tend to perform
worse in tasks of both subjects as opposed to
students who have high self-efficacy.

Within the theoretical framework, some
literature (Stout et. al., 2011) about how
female role models influence young women’s
self-confidence concerning STEM subjects is
described. The results of Stout et. al. (2011)
showed that when having a female professor,
women tend to be more self-confident,
perform better, have a positive attitude toward
STEM subjects and participate more in class.
However, in this study there was no room to
further analyse this influence. Within this
study, although not described in detail, the
students had a male and a female teacher
whom graded the strategic design task and
gave feedback to the students. It would be very
interesting to do a research in the future which
focuses on the influence of groups of girls
having female teachers and male teachers for
the beta oriented school subjects. In addition,
it would be worth knowing what kind of study
these students will pursue after their high
school career. The theory does not say anything
about boys for this matter, it is interesting to
research it for both boys and girls (instead of
only girls).
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