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LEONARDO CHOUHA
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Abstract

We are living in a society where products and services are becoming more complex
which implies that jobs require a deeper understanding and higher level of compe-
tence. Over time the social and cultural expectation in pursuing higher education
has also changed where many younger people are encouraged to pursue higher ed-
ucation as it is known to increases personal and economical success and stability.
In Sweden and other countries, concerns are often raised about the number and
trajectories of students enrolled in engineering education.

In research on engineering education, engineering identity has become a central
concept for understanding students’ relations to engineering. This refers to how
individuals see themselves as engineers and involves the internalization of the roles,
skills, and values associated with the engineering profession. Fostering a strong en-
gineering identity among students can make a positive impact on future engineering
workforce, enhance the country’s technical knowledge and its global competitiveness.

For this study, a survey was conducted with 359 students enrolled in their first to
third academic year at Chalmers University of Technology. The aim of the study was
to identify the factors that shape the students’ engineering identity and influence
their choice of engineering program at Chalmers. The results suggests that the
engineering students’ background, field of study, gender, and year of study does have
an influence on their relationship to engineering. A key finding in this study was
the correlation between students with at least one parent with STEM background
and their self perception of engineering identity, where it was found that students
with parental STEM background had stronger engineering identity and sense of
belonging in the field. This implies that universities need to enhance inclusion
strategies and develop relation to engineering for all students, regardless of their
background. Future research suggestions based on these findings are presented in
the discussion and analysis chapter.

Keywords: engineering identity, stem, statistical data analysis, spss, independent
two-sample t-test, anova.
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1

Introduction

1.1 Background

We are living in a society where products and services are becoming more com-
plex, which implies that jobs require a deeper understanding and higher level of
competence. Over time, the social and cultural expectation in pursuing higher edu-
cation has also changed where many younger people are encouraged to pursue higher
education in order to increase personal and economical success and stability.

Every year students must make an important decision of making the right academic
educational choice. The choice does not only include aspirations for a career but
also for students’ self-development and sense of identity. At a technical university,
an important aspect of this identity formation is the development of an engineering
identity. This refers to how individuals see themselves as engineers and involves
the internalization of the roles, skills, and values associated with the engineering
profession.

In Sweden, studying engineering programs has become increasingly popular in re-
cent years, although the percentage of students who fully complete their education
is falling. This will result in a shortage of engineers by the year 2030 of approx-
imately 50 000 engineers according to statistics from SCB (2013). For Sweden to
continue competing in the innovational global stage requires a lot more individu-
als with STEM (Science, Technology, Engineering, and Mathematics) background.
Therefore, the Swedish Government has in the budget proposition for the year of
2024 proposed to include more resources to create more opportunities for future en-
gineers in Sweden. The Swedish government is aiming to do changes for the whole
educational system starting from pre-school to implement a STEM-strategy to raise
the future students’ interest in STEM-subjects (Swedish Government, 2023).

However, recruiting more engineering students is not an easy task. Engineering
programs are well known for being difficult and demanding. According to a report by
the Swedish Higher Education Authority (UKA) (2017), which observed graduation
rates and dropout rates in technical and engineering programs in Sweden, statistics
revealed that more than half of those who begin these programs do not complete
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them and obtain a degree.

Chalmers University of Technology is a popular choice when it comes to pursu-
ing higher education in STEM programs. Chalmers currently has around 10 000
students and a staff of 3000 employees based in two campuses (Johanneberg and
Lindholmen) in Sweden’s second largest city Gothenburg (Studentum, 2019). The
bachelor programs tend to have many students coming from different parts of Swe-
den, while the master’s programs tend to have a mix between national and interna-
tional students.

Recent research has shown that the development of engineering identity is affected
by various factors, such as background and gender. Therefore it is interesting given
the societal needs and previous research to investigate how students at Chalmers
are affected (Godwin et al., 2016).

1.2 Aim

The primary aim of this thesis is to research the factors that shape the engineering
identity of students and influence their choice of engineering program at Chalmers
University of Technology. This study seeks to understand the complex interplay
between students’ background, field of study, gender, year of study, and personal
interests, and how these elements contribute to their relation to engineering and
their choice of engineering program. The findings of this thesis could have significant
implications for educational practices at Chalmers and other technical institutions.

In this study, the term ‘relationship to engineering’ is conceptualized through three
distinct aspects: engineering identity, preferred engineering field, and factors influ-
encing career satisfaction.

1.2.1 Research Questions
The questions that will be addressed through the survey are as following:

o How do the engineering students’ background, field of study, gender, and year
of study influence their relationship to engineering?

o How do personal interests and passions impact the choice of engineering pro-
gram among students?
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Previous Research

In this chapter, existing research relevant to the studied area will be given. This is
provided to create a context with the research in this thesis regarding educational
background and existing knowledge about engineering identity.

2.1 Engineering Identity

For an engineering student it is important to develop an engineering identity for
its own acceptance and recognition of its field. This is important for the student’s
willingness to enter and stay in the engineering field after getting a degree (Ju & Zhu,
2023). The process of becoming an engineer is typically an identity development
process over a long period of time. In the study “Understanding engineering identity
in undergraduate students” by Hughes et al. (2018), it was shown that students who
identify as engineers are much more likely to graduate, therefore it is important to
provide opportunities for students to get the chance to interact with their peers,
faculty and industry mentors to develop an engineering identity.

According to Godwin et al. (2016), engineering identity has a significant impact on
whether students persist in engineering education and careers. The identity is usu-
ally formed during their undergraduate years, particularly within the engineering
community of practice where they gain experiences. According to the research, the
identity is shaped by three main constructs: the students’ interest in the subject,
students feeling of recognition by others, and students’ beliefs about their perfor-
mance/competence in the subject area.

It is seen that recognition plays a significant part in the identity development. A
student’s view of how others view him or her is extremely important to how that
student views himself or herself. This phenomenon has been seen in studies that
show how female students in elite engineering programs who show great skill in
engineering but were not recognized by their peers and professors had weaker en-
gineering identity and did not feel like they fitted in the engineering field (Godwin
et al., 2016).

Additionally, the students’ own interest in engineering is a powerful motivator in
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learning and career choice. When a student is interested in something with passion
it can motivate them to dive deeper into complex engineering concepts and give
them willingness to spend time on engineering projects. The same goes for the
student’s self-perception of their abilities in engineering, if they feel like they are
able to apply their theoretical knowledge to practical use it gives them a confidence
boost, resulting in them being able to tackle more difficult engineering problems.

According to Lakin et al. (2020), the first year of engineering programs is the most
crucial time for students to develop their engineering identity. This is the period
when students begin to see themselves as future engineers and start to understand
what it means to be a professional in the field.

The authors also suggest that engineering education programs should adapt to a
more modern view of engineering identity. This could mean incorporating more
real-world applications and current industry practices into the curriculum. This
would present a learning environment that encourages creativity and innovation,
where students could engage in hands-on projects and collaborative work. This
would result in students not only learning the technical skills necessary for their
field, but also gaining a sense of belonging and commitment to the engineering
profession.

It is not uncommon for engineering students to feel like they aren’t “real” engineers,
sometimes persisting even post-graduation. There are many reasons why this feeling
might appear. One such factor could be the student’s motivation for selecting an
engineering program, which might be driven by the prospective benefits and wealth
associated with engineering, rather than a genuine passion for STEM and problem-
solving within the engineering field. Therefore it is important to understand the
factors that influence the development of an engineering identity.

2.2 Factors Influencing Student Program Choice

The engineering field has always been a traditionally male-dominated field. Studies
show that male and female engineering students may have different perceptions and
experiences when it comes to their preferred career path and workforce.

A Danish study investigated gender differences in engineering students’ understand-
ing of professional competences and career development during the transition from
education to work. The study was based on a longitudinal survey conducted from
2010 to 2016 and it was investigated how one year in the workforce impacts young
engineers’ perceptions of engineering work and its importance for career develop-
ment (Chen et al., 2023). It was found that male engineering students usually are
more confident in their technical skills and abilities, compared to females. Male
engineering students seem to prefer work that require independence, risk-taking and
entrepreneurship. This results in male students feeling like they can achieve more
challenging engineering problems, thus in their future profession in the area even be
more likely to pursue leadership roles within the field.

4
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Additionally, it was shown that women in engineering prioritizes factors like societal
and environmental values, communication, and teamwork. They tended to care
more about the environmental impact and social responsibility of the engineering
work compared to the male engineers. It was also shows that women tend to value
jobs with higher security and stability over starting their own businesses. This
differs from male engineering students that were more willing to start up their own
company.

Moreover, it is evident that there were differences in the way last year students
compared to graduates that had been working for a year viewed the importance
of factors like having a job that compensates the employee sufficiently and the
possibility to contribute scientifically to the workplace. Similar differences in the
profiles of men and women in engineering education has been documented in Sweden
(Engstrom, 2018).

2.3 Parental Educational Background and Stu-
dent Choices

Parental role models are often the reason children tend to pursue a career much alike
their parents. This implies that the parents educational background is a significant
influencing factor in the students’ future academic and career choices.

There are many studies that highlight the direct impact of the parental educational
background when it comes to students’ decision in pursuing a specific academic path.
The research shows that students often get inspired by their parent’s educational
journey and tend to go down a similar path themselves (Haveman & Smeeding,
2006). The similarities between parents’ and children’s choices can show up in
different ways, for example the decision to attend university, or even specifically
selecting the same-sector major. According to a study done by Dryler (1998), the
“same-sector effect” tended to be stronger for fathers and sons than mothers and
daughter.

Additionally, parental expectations have been identified as a significant factor in-
fluencing children’s academic and career choices. Parents with higher levels of ed-
ucation often have high expectations for their children’s educational trajectories
and future professions (Pinquart & Ebeling, 2020). These expectations can be pre-
sented in various forms, such as encouraging children to pursue advanced courses,
providing resources for additional learning, or setting high standards for academic
performance.

The impact of parent’s educational background on students’ choices is not only influ-
enced by socioeconomical factors but also the influence of cultural values. Cultural
values do differ a lot in different parts of the world. In Sweden individualism is
a typical cultural trait that is greatly encouraged into Swedish students to develop
their independence and to think critically. This thinking tends to promote a cultural
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trait where the students have the opportunity to choose their own educational path
that fits their personal interest the most (Siljo, 2010).
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Methods

In this chapter, the methods used in the study are presented. This includes the
research design, sampling and data collection procedures, and the various techniques
used for data analysis.

3.1 Research Design

A survey was designed to collect data from students for this study, see Appendix C.
The survey was divided into two sections. The first part included questions that
focused on the students’ background and educational choices, while the second part
of the survey included questions that focused on the students’ view on being an
engineering student at Chalmers. This was done to get a deeper insight into their
perception of their personal engineering identities, where traits and patterns can be
analyzed.

Upon entering the survey, participants were provided with a brief description of
the survey’s purpose and the nature of the research. To maintain transparency,
information such as the approximate time the survey would take was provided. The
survey was designed to be fully anonymous and confidential, ensuring that it would
be impossible to identify any student who participated in the survey. If participants
had any questions regarding the survey, they had the option to contact the researcher
via email.

When designing a survey, it is important to keep the participants interest throughout
the whole survey-taking process. Therefore, it is very important that the survey has
a good structure and questions that are easy to understand for the participants. If
the survey is too long or complicated, participants with a short attention span may
choose to opt out of the survey or quickly click though the answers for the questions
without even reading what is asked, which can result is less accurate data. This
was taken into consideration resulting in a survey that was designed with clear and
concise questions that were easy to understand (Ponto, 2015).

A pilot study was conducted to ensure the quality of the survey. This was done
by having five individuals test the survey. During this test, it was discovered that

7
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the use of Microsoft Forms was not optimal for questions with a Likert scale when
answered on a mobile phone, as participants had to scroll horizontally to view all five
response options. Therefore, all questions were transferred from Microsoft Forms
to Google Forms, where the Likert scales were better adapted for responses from a
mobile phone.

The design of the survey questions was grounded in prior research in the field,
including aspects such as parental background and career satisfaction. Specifically,
the questions regarding engineering identity were inspired by similar ones used in a
previous paper "The Development of a Measure of Engineering Identity" by Godwin
(2016). This approach was taken to ensure that the survey was relevant in the
context of this study about engineering identity.

Additionally, the questions were designed in a way that makes it easy to conduct
statistical analysis. The survey contained multiple-choice questions and questions
using the Likert scale which is commonly used to get scaling responses in survey
research, see Appendix C. Likert scaling is a bipolar scaling method where both
positive and negative responses are measured. The format of a typical Likert scale
is five levels, ranging from “Strongly disagree” to “Strongly agree” (Elliott, 2021).

3.2 Sampling and Data Collection

The survey is targeted to students enrolled at Chalmers University within their
first to third academic year of the program. For students in the first three years
of their program there were 6459 email addresses registered for an email dispatch,
see Appendix D. The survey was designed using Google Forms. The survey had a
3-week time frame to collect responses. If the participation rate was low there was
a possibility to send out an extra reminder email but this was not needed in this
study. At the end of this period, a total of 359 valid responses were collected and
were used for further analysis.

There are potential biases when using this sampling method. Since participation
was voluntary, there may be a self-selection bias since students who chose to re-
spond might have different characteristics or opinions compared to non-respondents
(Bethlehem, 2010). This means that the sample may not accurately represent the
entire student population and instead include the more engaged students, leading
to a skewed representation of viewpoints.

3.3 Data Analysis

Data analysis in research aims to identify patterns and draw meaningful conclusions
from the data. In this study, several statistical methods have been used with the
aim to understand the difference between various groups such as gender, high school
program, background and finding possible correlations and significant differences
between the groups.

8



3. Methods

In this study, the program IBM SPSS Statistics was used when the statistical anal-
ysis was performed.

3.3.1 Pre-processing

Before the data could be utilized for analysis, it underwent a preparation process.
The collected raw data from the Google Forms survey was exported to an Excel file.
The data needed to be converted into numerical format to enable statistical analysis
in SPSS.

The Likert scale responses, ranging from “Strongly Disagree” to “Strongly Agree”,
were transformed into ordinal variables on a scale of 1 to 5. The high school programs
were categorized into three groups: Natural Sciences, Technology, and Others. These
were converted into nominal variables given the values 1, 2, and 3 respectively. The
genders (male/female) were converted to the nominal variables 1 and 2.

The academic programs at Chalmers were categorized into the following six groups:
1. Technical and Natural Sciences, 2. Information and Communication Technology,
3. Engineering and Industrial Design, 4. Business and Management, 5. Civil and
Architectural Engineering, and 6. Other Programs. This categorization was based
on the nature of the programs and was done to facilitate the analysis of the program
fields. The details of this categorizing can be found in Appendix B.

However, due to a low number of participants from the sixth group (Other Pro-
grams), see Appendix B.6, this group was not included in the main analysis. The
small sample size in this group could potentially limit the reliability of the results,
therefore it was decided to exclude this group from the primary analysis, see Ta-
ble A.16 in Appendix.

3.3.2 Descriptive Statistics (Cross-tables)

In this study, descriptive statistics were to summarize and organize the character-
istics of a dataset. Data can be presented in many ways, and one effective method
for presenting nominal data is with a cross-table. The key advantage of a cross-
table is its ability to reveal patterns within the data that may not be immediately
apparent. A cross-table provides an initial overview of how the data is distributed
among different categories, and includes the mean and standard deviation for each
category. The standard deviation is a measure of how much the values deviate from
the mean and is crucial for understanding the spread or variability of the data. A
larger standard deviation suggests greater variability or dispersion.

Additionally, the cross-tables show the standard error of the mean, which is a statis-
tic for measuring the accuracy of the sample mean as an estimate for the population
mean. It is calculated as the standard deviation divided by the square root of the
sample size:

Std. Dev.

Std. Error Mean = NG
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The standard error provides insight into the reliability of the mean, where a smaller
standard error indicates a more reliable mean estimate. Therefore, cross-tables
are particularly useful when the data involves multiple categories and when the
variability within these categories is of interest.

3.3.3 Statistical Hypothesis Testing

In this subsection the statistical methods used for this study are presented. Each
statistical method will be briefly described along with how each statistical method
has been applied to interpret the results.

3.3.3.1 Significance and P-value

In statistical analysis, p-value is the key concept when testing statistical hypotheses.
The p-value measures the strength of the evidence against the null hypothesis. The
null hypothesis is an assumption that there is no significant difference between the
populations that are considered.

A p-value ranges between 0 and 1. In this research a significance level («) were
set at the typical level 0.05, indicating a willingness to accept a 5% of chance of
incorrectly rejecting the null hypothesis. This means that if the p-value is less than
or equal to 0.05, the results are considered statistically significant (McLeod, 2023).

3.3.3.2 Independent Two-Sample T-Test

The Independent Two-Sample T-Test, also known as the Independent t-test, is a
statistical procedure that compares the means of two independent groups to de-
termine if there is a statistically significant difference between them. This test is
commonly used in research when the goal is to compare the means of two groups
under different conditions.

The test works by calculating a t-statistic, which is the ratio of the difference between

the two group means and the variability of the two groups. The formula for the t-
statistic in an independent two-sample t-test is:

X - X,

1 1
Sp VTL1+TL2

t =

where:
« X, and X, are the sample means of group 1 and group 2, respectively.
+ 5, is the pooled standard deviation.
« np and ny are the sizes of group 1 and group 2, respectively.

10
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The calculated t-statistic is then compared to a critical value from the t-distribution
table with degrees of freedom df = n; + no — 2. In this study, the one-tailed t-test
was used, which means that we are only testing for an increase or a decrease in one
direction. If the absolute value of the t-statistic is greater than the critical value, we
reject the null hypothesis and conclude that there is a significant difference between
the group means.

In this study, the Independent t-test was used to investigate potential differences
between various groups like genders. The null hypothesis in that case would be
that there is no significant difference between the means of the two genders for the
variable under investigation. If the p-value associated with the calculated t-statistic
is less than the significance level (0.05 in this study), the null hypothesis is therefore
rejected, indicating a significant difference between genders.

3.3.3.3 Analysis of Variance (ANOVA)

Analysis of Variance (ANOVA) is a statistical method used to test differences be-
tween the means of three or more groups. Unlike the t-test, which is used for
comparing the means of two groups, ANOVA is designed to compare the means of
three or more groups.

ANOVA works by analyzing the variance in the data. It separates the total vari-
ability within a data set into two components: random and systematic factors. The
total variance is partitioned into components attributable to different sources of
variation.

The formula for the F-statistic in ANOVA is:

Between-group variance

~ Within-group variance

where:

o Between-group variance is the sum of the squared differences between the
group mean and the overall mean, divided by the degrees of freedom.

o Within-group variance is the sum of the squared differences between each
observation and its group mean, divided by the degrees of freedom.

The calculated F-statistic is then compared to a critical value from the F-distribution
table with degrees of freedom determined by the number of groups and the total
sample size. If the F-statistic is greater than the critical value, we reject the null
hypothesis and conclude that there is a significant difference between the group
means.

11



3. Methods

3.3.4 Effect Sizes in Statistical Hypothesis Testing

Effect size is a crucial measure in statistical analysis, particularly when comparing
two independent groups. It indicates the magnitude of this difference between these
groups. Effect size thus provides a measure of the practical significance of research
findings, indicating the degree of significance of the relationship between variables
and the differences between groups.

3.3.4.1 Cohen’s d

One commonly used measure of effect size for independent samples is Cohen’s d.
Cohen’s d is calculated by taking the difference between two group means and di-
viding it by the pooled standard deviation of the data. The formula for Cohen’s d
is:

g Mean of Group A — Mean of Group B
N Pooled Standard Deviation

Cohen (1977) suggested the following interpretations for different values of d:
o Small effect size: d ~ 0.2
e Medium effect size: d ~ 0.5
o Large effect size: d ~ 0.8

A large value of Cohen’s d indicates a substantial difference between the group
means, while a small value suggests limited practical implications of the data.

3.3.4.2 Eta-squared

In the context of ANOVA models, Eta-squared is often used to measure the effect
size. Eta-squared values range from 0 to 1. The interpretations of Eta-squared
values, as suggested by Cohen (1988), are as follows:

o Small effect size: 0.01

o Medium effect size: 0.06

o Large effect size: 0.14 or higher
A low Eta-squared value indicates that the magnitude of the relationship is relatively
modest, even if there is statistical significance. Conversely, a high Eta-squared value

indicates a large effect size. This underscores the importance of considering both
statistical significance and effect size in the interpretation of research findings.
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Results

In this chapter, the results of the study are presented. The findings are are based on
statistical analyses, including t-tests and ANOVA. Cross-tables with mean values
are included to present a detailed view of the data. The effect sizes are included in
Appendix A. These results form the basis for the discussions and conclusions that
follow.

4.1 Gender

In this section, a cross table of the means and the results of the t-test are presented
of the variable gender and their relationship to engineering.
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4. Results

4.1.1 Engineering Identity

Group Statistics

Gender N Mean Std. Deviation  Std. Error Mean
| feel like an engineer right now Male 217 2,83 1,135 ,077
Female 136 2,35 1,111 ,095
| believe | will feel like an engineer in  Male 217 412 1,014 ,069
iz il Female 136 3,97 1,122 096
| see myself as an engineer Male 217 3,20 1,210 ,082
Female 136 2,76 1,164 ,100
My parents see me as an engineer Male 217 3,51 1,085 ,074
Female 135 3,30 1,153 ,099
| enjoy learning more about the Male 217 4,35 ,896 ,061
CIEEEE S REE Female 136 4,07 896 077
| feel that | belong in the field of Male 217 3,92 1,075 ,073
el Female 135 3,45 1,183 102
| feel that | understand the courses | Male 216 4,00 952 ,065
Sl ELITE) Female 136 3,74 888 076
| can perform well in my exams Male 217 3,88 1,078 ,073
Female 136 3,85 ,868 ,074
Others come to me regarding Male 217 3,32 1,070 ,073
SIS ] EUETaTe Female 136 2,99 1,102 095

Table 4.1: Cross table of gender differences in engineering identity
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4. Results

Independent Samples Test

t-test for Equality of Means

95% Confidence
Interval of the

Significance Mean Std. Error Difference

t df P-value Difference  Difference =~ Lower Upper
| feel like an engineer right 3,97 351 <,001 ,489 ,123 ,246 , 731
now
| believe | will feel like an 1,25 351 ,212 ,145 ,116 -,083 372
engineer in the future
| see myself as an engineer 3,38 351 <,001 ,441 ,130 ,184 ,697
My parents see me as an 1,73 350 ,085 211 ,122 -,029 ,450
engineer
| enjoy learning more about 2,90 351 ,004 ,284 ,098 ,091 AT7
the engineering subjects
| feel that | belong in the field 3,84 350 <,001 ,470 ,122 ,229 711
of engineering
| feel that | understand the 2,56 350 ,011 ,260 ,102 ,060 ,460
courses | am taking
| can perform well in my ,316 351 , 753 ,035 ,110 -,181 ,250
exams
Others come to me 2,85 351 ,005 ,337 ,118 ,104 ,570
regarding engineering
questions

Table 4.2: Result of independent two-sample t-test for gender differences in engi-
neering identity

The group statistics (See Table 4.1) revealed that male students generally reported
higher mean scores than female students in most measures of engineering identity.

Male students reported feeling more like an engineer than female students, with a
significant difference in means (p < .001). Similarly, male students were more likely
to see themselves as engineers, with a significant difference observed (p < .001).

While both genders believed they would feel like an engineer in the future, the
difference was not statistically significant (p = .212). The same was true for the
perception of their parents seeing them as engineers (p = .085), and their belief in
their ability to perform well in exams (p = .753).

Male students reported enjoying learning about engineering subjects more than fe-
male students, with a significant difference (p = .004). They also felt a stronger
sense of belonging in the field of engineering (p < .001), and believed they under-
stood their courses better than female students (p = .011). Male students were also
more likely to be approached for engineering questions, with a significant difference

(p = .005).
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4. Results

4.1.2 Engineering Fields

Group Statistics
Kén N Mean Std. Deviation  Std. Error Mean
Sustainable Development  Male 215 3,36 1,234 ,084
Female 136 4,01 1,132 ,097
The industry Male 215 3,69 1,097 ,075
Female 137 3,26 1,052 ,090
Research Male 214 3,59 1,166 ,080
Female 137 3,46 1,219 ,104
International work Male 212 3,53 1,137 ,078
Female 137 3,62 1,201 ,103
Production Male 212 3,33 1,163 ,080
Female 137 3,18 1,119 ,096
Product development Male 213 3,77 1,093 ,075
Female 137 3,68 1,200 ,103
Technical work Male 212 3,99 ,976 ,067
Female 137 3,41 1,108 ,095
Economics/Management Male 213 2,98 1,392 ,095
Female 137 2,69 1,338 ,114

Table 4.3: Cross table of gender differences in preferred engineering fields

Independent Samples Test

t-test for Equality of Means
95% Confidence

Significanc Interval of the
e Mean Std. Error Difference
t df P-value  Difference Difference Lower Upper
Sustainable Development -4,921 349 <,001 -,645 ,131 -,902 -,387
The industry 3,644 350 <,001 ,430 ,118 ,198 ,662
Research 1,029 349 ,304 ,134 ,130 -,122 ,389
International work -,686 347 ,493 -,087 127 -,338 ,163
Production 1,213 347 ,226 ,152 ,126 -,095 ,399
Product development 770 348 442 ,096 124 -,149 ,340
Technical work 5112 347 <,001 577 ,113 ,355 ,799
Economics/Management 1,934 348 ,054 ,290 ,150 -,005 ,586

Table 4.4: Result of independent two sample t-test for gender differences in pre-
ferred engineering fields

The results showed significant differences in the fields of Sustainable Development (p
< 0.001), The Industry (p < 0.001), and Technical Work (p < 0.001). This implies
that the gender differences in these fields are statistically significant.
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4. Results

However, for fields Research, International Work, Production, and Product Devel-
opment, showed no significant difference between the genders (p > 0.05).

4.1.3 Factors Influencing Career Satisfaction

Group Statistics

Koén N Mean Std. Deviation  Std. Error Mean
Salary and benefits Male 214 427 ,806 ,055

Female 137 4,38 ,583 ,050
Become famous Male 214 1,89 ,996 ,068

Female 136 1,54 ,708 ,061
Help other fellow human Male 214 3,71 1,056 ,072
beings Female 136 4,10 961 082
Work with people Male 214 3,35 1,223 ,084

Female 137 3,57 1,097 ,094
Lead people Male 214 3,06 1,151 ,079

Female 137 3,09 1,006 ,086
Invent/design things Male 213 3,75 1,027 ,070

Female 137 3,30 1,197 ,102
Development opportunities Male 212 4,27 ,844 ,058
LTI U199 Female 137 442 672 057
To develop new knowledge Male 214 4,43 /70 ,053
and skills Female 137 4,50 719 061
Having a good balance Male 214 4,44 ,880 ,060
between work life and leisure el 136 4,80 499 043

Table 4.5: Cross table of gender differences for factors influencing career satisfac-
tion
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4. Results

Independent Samples Test

t-test for Equality of Means

95% Confidence
Interval of the

Significance Mean Std. Error Difference

t df P-value Difference  Difference ~ Lower Upper
Salary and benefits -1,364 349 173 -,109 ,080 -,265 ,048
Become famous 3,500 348 <,001 ,344 ,098 ,151 ,537
Help other fellow -3,468 348 <,001 -,388 112 -,608 -,168
human beings
Work with people -1,738 349 ,083 -,224 ,129 - 476 ,029
Lead people -,284 349 776 -,034 ,120 -,270 ,202
Invent/design things 3,763 348 <,001 ,452 ,120 ,216 ,688
Development -1,750 347 ,081 -,150 ,086 -,318 ,019
opportunities within the
job
To develop new -809 349 ,419 -,066 ,082 -,228 ,095
knowledge and skills
Having a good balance -4,317 348 <,001 -,358 ,083 -,520 -,195
between work life and
leisure

Table 4.6: Result of independent two-sample T-test for gender differences and
factors influencing career satisfaction

The results from the t-test showed significant differences between males and females
in several factors. The p-values for ‘Become famous’, ‘Help other fellow human
beings’, ‘Invent/design things’, and ‘Having a good balance between work life and
leisure” were all less than 0.001.

However, the factors ‘Salary and benefits’, “Work with people’, ‘Lead people’, ‘De-
velopment opportunities within the job’, and ‘To develop new knowledge and skills’
did not show significant differences between the genders (p > 0.05).

4.2 Current Year in Program and Engineering
Identity

In this section, a cross table of the means and the results of the ANOVA tests are
presented of the variable current year in program and their enigineering identity.
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4. Results

Report
Lasar
1 2 3 Total
Std. Std. Std. Std.

Mean N Dev. Mean N Dev. Mean N Dev. Mean N  Dev.
| feel like an 234 128 1,10 261 105 1,09 294 114 1,19 2,62 347 1.2
engineer right now
| believe | will feel 4,15 128 1,02 4,10 105 ,986 3,91 114 118 4,05 347 1,1
like an engineer in
the future
| see myselfasan 281 128 1,19 3,06 105 1,16 3,20 114 127 3,01 347 1,2
engineer
My parents see 325 128 1,09 343 105 1,12 358 113 1,14 341 346 11
me as an engineer
| enjoy learning 430 128 ,759 428 105 ,860 4,09 114 1,08 4,22 347 91
more about the
engineering
subjects
| feel that | belong 3,79 127 1,07 3,74 105 1,14 3,67 114 121 373 346 1,1
in the field of
engineering
| feel that | 3,89 128 ,933 3,89 105 902 385 114 1,01 3,88 347 95
understand the
courses | am
taking
| can performwell 3,80 128 ,997 3,89 105 ,984 385 114 1,09 3,84 347 1,0
in my exams
Others come to 321 128 1,17 3,07 105 ,993 3,31 114 1,11 3,20 347 11
me regarding
engineering
questions
Table 4.7: Cross table of differences between current year in program and engi-

neering identity
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4. Results

ANOVA
Sum of Mean
Squares df Square F Sig.

| feel like an engineer right Between Groups 21,351 2 10,676 8,415 <,001
now Within Groups 436,436 344 1,269

Total 457,787 346
| believe | will feel like an Between Groups 3,610 2 1,805 1,590 ,205
engineer in the future Within Groups 390,350 344 1,135

Total 393,960 346
| see myself as an engineer  Between Groups 9,411 2 4,706 3,228 ,041

Within Groups 501,517 344 1,458

Total 510,928 346
My parents see me as an Between Groups 6,733 2 3,367 2,716 ,068
S Within Groups 425,166 343 1,240

Total 431,899 345
| enjoy learning more about  Between Groups 3,236 2 1,618 1,979 ,140
the engineering subjects Within Groups 281,230 344 818

Total 284,467 346
| feel that | belong in the field Between Groups ,887 2 444 ,342 ,710
of engineering Within Groups 444,650 343 1,296

Total 445,538 345
| feel that | understand the Between Groups ,109 2 ,055 ,061 ,941
courses | am taking Within Groups 309,562 344 1900

Total 309,671 346
| can perform well in my Between Groups ,386 2 ,193 ,184 ,832
exams Within Groups 361,211 344 1,050

Total 361,597 346
Others come to me Between Groups 3,187 2 1,594 1,317 ,269
eIl Gl Tl Within Groups 416,092 344 1,210
questions

Total 419,280 346

Table 4.8: Result of ANOVA test for differences between current year in program
and engineering identity

There is a significant difference in students’ current and future identification with
the engineering profession as they progress through their academic years (p < 0.05).
However, their future professional identity remains consistent across the years indi-

cating that they believe they will feel like engineers in the future (p > 0.05).

Similarly, students’ sense of belonging, understanding of their courses, performance
in exams, and being approached by others for engineering questions also remain
consistent throughout their academic journey (p > 0.05). The F-values are presented

in Table 4.8.
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4. Results

4.3 Field of Study

In this section, a cross table of the means and the results of the ANOVA tests
are presented of the variable field of study and their personal interest and passion,
engineering identity, preferred engineering fields and factors influencing career sat-
isfaction.

4.3.1 Personal Interest and Passion

Report
Personal interest
Field of study Mean N Std. Deviation
Technical and Natural 4,34 122 ,831
Sciences
Information and 4,31 52 ,701
Communication Technology
Engineering and Industrial 4,35 82 ,822
Design
Business and Management 4,03 38 ,854
Civil and Architectural 3,95 58 1,016
Engineering
Total 4,24 352 ,858

Table 4.9: Cross table presenting score of personal interest and passion

ANOVA
Personal interest
Sum of Squares df Mean Square F Sig.
Between Groups 9,294 4 2,324 3,236 ,013
Within Groups 249,180 347 , 718
Total 258,474 351

Table 4.10: Result of ANOVA test of field of study groups and their personal
interest and passion
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4. Results

The ANOVA test shows that there is a significant difference in how students in
different field of study rate the importance of their personal interest and passions
for choosing their selected program (p = 0.013). The F-value are presented in Table
4.10.

4.3.2 Engineering Identity

Report
I | enjoy Others
believe learning come to
| will more | feel | feel me
feel like My about that | that | regardin
| feel an | see parents the belong underst |can g
like an engine myself see me enginee inthe andthe perform enginee
engine erin asan asan ring field of courses wellin ring
er right the engine engine subject enginee |am my question
Field of study now future er er S ring taking exams s
Technical and Mean 2,81 4,18 3,16 3,50 4,29 3,69 3,75 3,59 3,15
el N 122 122 122 122 122 122 122 122 122
Sciences
Std. 1,131 927 1,116 1,062 , 744 1,092 ,984 1,112 1,148

Dev.

Information Mean 2,81 4,08 3,12 3,52 4,44 4,10 4,14 4,19 3,37
and
Communicatio N 52 52 52 52 52 52 51 52 52

n Technology

Std. 1,221 967 1,263 1,038 669 891 749 768 ,991
Dev.
Engineering  Mean 2,67 440 320 3,51 444 411 377 3,82 3,41
clael el 82 82 82 81 82 82 82 82 82
Design
Std. 1,112 859 1,222 1,131 833 994 1,010 1,090 1,077
Dev.
Businessand Mean 2,16 321 242 303 374 2,84 424 421 2,95
Management 38 38 38 38 38 38 38 38 38
Std. 1,027 1,436 1,200 1,262 1,155 1,366 675 664 1,161
Dev.
Civil and Mean 2,32 384 275 326 4,11 3,63 3,98 4,04 3,04
Architectural 57 57 57 57 57 56 57 57 57
Engineering
Std. 1105 1,031 1,184 1173 1,047 1,121 876 778 1,052
Dev.
Total Mean 2,63 4,06 302 341 4,26 375 390 3,87 3,20
N 351 351 351 350 351 350 350 351 351
Std. 1144 1,054 1,205 1,121 883 1,139 926,996 1,101
Dev.

Table 4.11: Cross table of field of study and engineering identity
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4. Results

ANOVA
Mean
Sum of Squares df Square F Sig.

| feel like an engineer right Between Groups 19,889 4 4972 3,926 ,004
now Within Groups 438,219 346 1,267

Total 458,108 350
| believe | will feel like an Between Groups 41,521 4 10,380 10,34  <,001
szl e Ll Within Groups 347,339 346 1,004

Total 388,860 350
| see myself as an engineer  Between Groups 23,166 4 5,791 4,134 ,003

Within Groups 484,732 346 1,401

Total 507,897 350
My parents see me as an Between Groups 9,175 4 2,294 1,841 ,120
engineen Within Groups 429,754 345 1,246

Total 438,929 349
| enjoy learning more about  Between Groups 16,205 4 4,051 5,460 <,001
the engineering subjects  yiihin Groups 256,718 346 742

Total 272,923 350
| feel that | belong in the field Between Groups 49,496 4 12,374 10,60 <,001
of engineering Within Groups 402,873 345 1,168

Total 452,369 349
| feel that | understand the Between Groups 11,889 4 2,972 3,565 ,007
courses | am taking Within Groups 287,611 345 834

Total 299,500 349
I can perform well in my Between Groups 21,144 4 5286 5,609 <,001
exams Within Groups 326,087 346 942

Total 347,231 350
Others come to me Between Groups 9,509 4 2,377 1,981 ,097
regarding engineering Within Groups 415129 346 1,200
questions

Total 424,638 350

Table 4.12: Result of ANOVA test of field of study and engineering identity

The ANOVA test shows that current feelings of being an engineer, their belief in
feeling like an engineer in the future, their self-identification as an engineer, their
belief in feeling like an engineer, the sense of belonging in the field of engineering,
their understanding of courses and their enjoyment of learning engineering subjects
all show significant differences between fields of study (p < 0.05).

However, there was no significant difference between the fields for their parents view
of them as engineers, and others asking them engineering questions (p > 0.05). The
F-values are presented in Table 4.12.

23



4. Results

4.3.3 Engineering Fields

Report
Sustaina
ble Product Economic
Develop The Researc Internatio Produc developm Technica s/Manage
Field of study ment industry h nal work tion ent | work ment
Technical Mean 3,77 3,59 3,84 3,41 3,02 3,48 3,62 2,41
and Natural 120 121 120 119 120 120 119 120
Sciences
Std. 1,228 ,997 1,108 1,217 1,177 1,174 1,041 1,273
Dev.
Information Mean 3,19 3,13 3,67 3,43 2,82 3,71 4,17 2,96
and
Communicati N 52 52 52 51 51 52 52 52
on
Technology Std. 1,189 1,048 1,167 1,153 1,072 1,035 ,810 1,313
Dev.
Engineering  Mean 3,44 3,89 3,62 3,57 3,77 4,04 4,07 2,81
g”d.'”d“s’t”a' N 82 82 82 82 81 81 81 81
esign
Std. 1,325 1,030 1,214 1,123 ,991 1,188 ,997 1,352
Dev.
Business and Mean 3,73 3,76 2,92 3,81 3,70 4,05 3,16 4,19
Management -\ 37 37 37 37 37 37 37 37
Std. 1,217 1,090 1,115 995 1,127 1,053 1,236 1,076
Dev.
Civil and Mean 3,91 3,12 3,19 3,83 3,29 3,76 3,57 2,91
Architectural 58 58 58 58 58 58 58 58
Engineering
Std. 1,081 1,186 1,146 1,201 1,108 1,014 1,061 1,328
Dev.
Total Mean 3,62 3,53 3,56 3,56 3,29 3,75 3,75 2,86
N 349 350 349 347 347 348 347 348
Std. 1,239 1,091 1,184 1,167 1,154 1,137 1,068 1,379
Dev.

Table 4.13: Cross tables of fields of study and preferred engineering fields
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4. Results

ANOVA
Sum of Mean
Squares df Square F Sig.
Sustainable Development  Between Groups 20,223 4 5,056 3,386 ,010
Within Groups 513,605 344 1,493
Total 533,828 348
The industry Between Groups 30,780 4 7,695 6,907 <,001
Within Groups 384,375 345 1,114
Total 415,154 349
Research Between Groups 33,661 4 8,415 6,371 <,001
Within Groups 454,385 344 1,321
Total 488,046 348
International work Between Groups 9,945 4 2,486 1,843 ,120
Within Groups 461,346 342 1,349
Total 471,291 346
Production Between Groups 44 128 4 11,032 9,056 <,001
Within Groups 416,627 342 1,218
Total 460,755 346
Product development Between Groups 18,706 4 4,676 3,730 ,005
Within Groups 430,041 343 1,254
Total 448,747 347
Technical work Between Groups 34,454 4 8,613 8,177 <,001
Within Groups 360,232 342 1,053
Total 394,686 346
Economics/Management Between Groups 90,719 4 22,680 13,662 <,001
Within Groups 569,382 343 1,660
Total 660,101 347

Table 4.14: Result of ANOVA test for fields of study and preferred engineering
fields

The ANOVA test shows that preferred engineering fields Sustainable Development,
The Industry, Research, Production, Product Development, Technical Work, and
Economics/Management all show significant differences between fields of study (p
< 0.05). The F-values are presented in Table 4.14.
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4. Results

4.3.4 Factors Influencing Career Satisfaction

Report
To Having a
Develop develop good
Help ment new balance
Salary Becom other opportun knowle between
and e fellow Work Invent/d ities dge work life
benefit famou human with Lead esign within and and
Field of study S S beings people people things the job skills leisure
Technical Mean 4,24 1,71 3,90 3,37 2,96 3,50 4,29 4,41 4,58
and Natural 121 120 121 121 121 121 121 121 121
Sciences
Std. ,786 ,893 1,121 1,170 1,091 1,096 ,821 771 772
Dev.
Information  Mean 4,25 1,62 3,83 2,88 2,73 3,79 4,06 4,40 4,58
and
Communica N 52 52 52 52 52 52 52 52 52
tion
Technology g, 883 889 879 1,338 1,270  ,936 958 799 723
Dev.
Engineering Mean 4,38 1,88 3,90 3,62 2,99 4,00 4,37 4,51 4,60
and N 81 81 81 81 81 81 81 81 80
Industrial
Design Std. ,603 1,005 1,068 1,056 ,994 1,012 ,697 727 773
Dev.
Business Mean 4,62 1,89 3,70 3,54 3,81 2,92 4,60 4,43 4,43
and 37 37 37 37 37 37 35 37 37
Manageme
nt Std. ,492 ,875 ,878 1,095 ,811 1,064 ,651 ,765 1,015
Dev.
Civil and Mean 4,24 1,76 4,07 3,79 3,28 3,46 4,47 4,55 4,67
Architectura
| N 58 58 57 58 58 57 58 58 58
Engineering
Std. ,709 ,844 ,863 1,072 1,073 1,269 ,655 ,705 ,659
Dev.
Total Mean 4,32 1,76 3,90 3,44 3,07 3,59 4,33 4,46 4,58
N 349 348 348 349 349 348 347 349 348
Std. ,730 ,910 1,010 1,175 1,104 1,121 ,785 ,752 775
Dev.

Table 4.15: Cross tables of fields of study and factors influencing career satisfaction
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4. Results

ANOVA
Sum of Mean
Squares df Square F Sig.
Salary and benefits Between Groups 5,071 4 1,268 2,419 ,048
Within Groups 180,259 344 ,524
Total 185,330 348
Become famous Between Groups 3,151 4 , 788 ,951 434
Within Groups 284,053 343 ,828
Total 287,204 347
Help other fellow Between Groups 3,365 4 ,841 ,822 ,512
human beings Within Groups 350,911 343 1,023
Total 354,276 347
Work with people Between Groups 26,746 4 6,687 5,073 <,001
Within Groups 453,414 344 1,318
Total 480,160 348
Lead people Between Groups 30,789 4 7,697 6,733 <,001
Within Groups 393,274 344 1,143
Total 424,063 348
Invent/design things Between Groups 34,420 4 8,605 7,345 <,001
Within Groups 401,818 343 1,171
Total 436,239 347
Development Between Groups 7,799 4 1,950 3,246 ,012
fhpepj‘(’)ré””i“es Within \vithin Groups 205,423 342 601
Total 213,222 346
To develop new Between Groups 1,117 4 ,279 ,491 742
';L‘icl’l‘g'edge and  Within Groups 195531 344 568
Total 196,648 348
Having a good Between Groups 1,330 4 ,332 ,550 ,699
ai'fk”ﬁf"; Zf]t;"ﬁ;:ure Within Groups 207,253 343 604
Total 208,583 347

Table 4.16: Result of ANOVA test for fields of study and factors influencing career
satisfaction

The ANOVA test shows that the factors influencing career satisfaction such as salary
and benefits, work with people, lead people, invent/design things, development op-
portunities within the job, and having a good balance between work life and leisure
all show significant differences between fields of study (p < 0.05).

However, there was no significant difference between the fields for becoming famous,
helping other fellow human beings, to develop new knowledge and skills (p > 0.05).
The F-values are presented in Table 4.16.
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4. Results

4.4 High School Program

In this section, a cross table of the means and the results of the ANOVA tests are
presented of the variable high school program, and their engineering identity and
preferred engineering fields.

4.4.1 Engineering Identity

Report
High school program
The natural science The technology
program program Others Total
Std. Std. Std. Std.
Mean N Dev. Mean N Dev. Mean N Dev. Mean N Dev.
| feel like an 268 157 1,11 2,76 134 1,2 230 67 1.1 264 358 1,15

engineer right now

| believe | will feel 406 157 982 422 134 945 3,70 67 1,3 4,05 358 1,06
like an engineer in
the future

| see myself as an 3,05 157 117 3,20 134 1,2 261 67 12 3,03 358 1,21
engineer

My parents see me 329 156 1,11 3,60 134 1.1 3,36 67 1,2 342 357 1,12
as an engineer

| enjoy learning 428 157 ,823 4,37 134 818 3,88 67 1,1 4,24 358 ,903
more about the

engineering

subjects

| feel that | belong 365 157 1,12 4,04 134 1,0 3,38 66 1,3 3,75 357 1,13
in the field of

engineering

| feel that | 392 156 913 393 134 943 3,70 67 1,0 3,89 357 ,943
understand the

courses | am

taking

| can perform well 390 157 1,01 3,84 134 1,0 3,73 67 1,0 3,85 358 1,02
in my exams

Others cometome 3,10 157 1,09 3,37 134 1,1 3,10 67 1.1 3,20 358 1,10
regarding

engineering

questions

Table 4.17: Cross table of high school program and engineering identity
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ANOVA
Sum of Mean
Squares df Square F Sig.

| feel like an engineer right Between Groups 10,052 2 5,026 3,892 ,021
now Within Groups 458,464 355 1,291

Total 468,517 357
| believe | will feel like an Between Groups 11,857 2 5,929 5,435 ,005
engineer in the future Within Groups 387,238 355 1,001

Total 399,095 357
| see myself as an engineer  Between Groups 15,711 2 7,856 5,544 ,004

Within Groups 503,063 355 1,417

Total 518,774 357
My parents see me as an Between Groups 7,515 2 3,758 3,041 ,049
CEITET Within Groups 437,460 354 1,236

Total 444,975 356
| enjoy learning more about  Between Groups 11,023 2 5,511 6,993 ,001
the engineering subjects \within Groups 279,796 355 788

Total 290,818 357
| feel that | belong in the field Between Groups 21,728 2 10,864 8,819  <,001
of engineering Within Groups 436,076 354 1,232

Total 457,804 356
| feel that | understand the Between Groups 2,789 2 1,395 1,575 ,209
cedrzzs | Em g Within Groups 313,502 354 886

Total 316,291 356
| can perform well in my Between Groups 1,308 2 ,654 ,632 ,532
exams Within Groups 367,243 355 1,034

Total 368,550 357
Others come to me Between Groups 6,133 2 3,067 2,568 ,078
;igeasrt‘:'c'):g ENETEDIg Within Groups 423981 355 1,194

Total 430,115 357

Table 4.18: Result of ANOVA test for high school program and engineering identity

Students from the Technology program generally have higher mean scores across all
aspects, this is particularly evident in their belief in feeling like an engineer in the
future (mean = 4.22), and their feeling of belonging in the engineering field (mean
= 4.04). Students from Other programs have the lowest mean scores across most
aspects, particularly in feeling like an engineer right now (mean = 2.30) and seeing
themselves as an engineer (mean = 2.61), see Table 4.17.

The ANOVA test shows that the feelings of being an engineer right now, the belief
in feeling like an engineer in the future, seeing oneself as an engineer, enjoying
learning more about the engineering subjects, feeling that one belongs in the field
of engineering, and understanding the courses one is taking all show significant
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differences between high school programs (p < 0.05).

However, there was no significant difference between the high school programs for
parents seeing their children as engineers, performing well in exams, and others com-

ing to them regarding engineering questions (p > 0.05). The F-values are presented
in Table 4.18.

4.4.2 Engineering Fields

Report
High school program
The natural science The technology
program program Others Total
Std. Std. Std. Std.
Mean N Dev. Mean N Dev. Mean N Dev. Mean N Dev.
Sustainable 3,83 156 1,185 3,43 134 1,20 3,47 66 1,34 3,61 356 1,234
Development
The industry 3,60 157 1,085 3,51 134 1,08 341 66 1,16 3,53 357 1,098
Research 3,67 156 1,171 3,42 133 1,16 351 67 1,26 3,54 356 1,187
International 3,57 154 1,176 3,49 134 1,17 3,76 66 1,10 3,57 354 1,162
work
Production 3,26 156 1,207 3,28 132 1,07 335 66 1,17 3,28 354 1,149
Product 3,67 156 1,208 3,83 133 1,07 3,74 66 1,07 3,74 355 1,132
development
Technical 3,62 154 1,042 3,93 133 979 3,73 67 1,25 3,76 354 1,068
work
Economics/ 2,96 156 1,397 2,73 133 1,37 292 66 1,35 286 355 1,377
Management

Table 4.19: Cross table of high school program and engineering fields
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ANOVA
Sum of Mean
Squares df Square F Sig.
Sustainable Development  Between Groups 13,646 2 6,823 4,571 ,011
Within Groups 526,860 353 1,493
Total 540,506 355
The industry Between Groups 1,774 2 ,887 , 735 ,480
Within Groups 427,167 354 1,207
Total 428,941 356
Research Between Groups 4.447 2 2,223 1,583 ,207
Within Groups 495,834 353 1,405
Total 500,281 355
International work Between Groups 3,285 2 1,642 1,218 ,297
Within Groups 473,306 351 1,348
Total 476,590 353
Production Between Groups ,394 2 ,197 ,149 ,862
Within Groups 465,357 351 1,326
Total 465,751 353
Product development Between Groups 1,703 2 ,851 ,663 ,516
Within Groups 451,971 352 1,284
Total 453,673 354
Technical work Between Groups 6,879 2 3,440 3,051 ,049
Within Groups 395,711 351 1,127
Total 402,590 353
Economics/Management Between Groups 3,947 2 1,974 1,041 ,354
Within Groups 667,563 352 1,896
Total 671,510 354

Table 4.20: Result of ANOVA test for high school program and engineering fields

Students from the technology program show a higher mean score in their interest in
product development (mean = 3.83) and technical work (mean = 3.93), meanwhile
the natural science programs show a higher mean score in their interest in research
(mean = 3.67) and sustainable development (mean = 3.83), see Table 4.20. The
interest in sustainable development (p = 0.011) and technical work (p = 0.049)
shows a statistically significant difference across the high school programs.

However, the interest in the industry, research, international work, production, prod-
uct development, and economics/management do not significantly differ across the
high school programs (p > 0.05).

The F-values are presented in Table 4.20. Additionally, there was no significant
differences between the high school programs and their future career satisfaction,

see Table A.30 in Appendix.
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4.5 Parental STEM Background and Engineering
Identity

In this section, a cross table of the means and the results of the t-test are presented
of the variable parental STEM background and engineering identity.

Group Statistics

Parents STEM N Mean Std. Deviation  Std. Error Mean
| feel like an engineer right One or both 186 2,82 1,132 ,083
now None 171 2,44 1,133 ,087
| believe | will feel like an One or both 186 4,26 ,948 ,069
engineer in the future e 171 3,82 1,124 086
| see myself as an engineer  One or both 186 3,22 1,217 ,089

None 171 2,81 1,163 ,089
My parents see me as an One or both 186 3,45 1,125 ,082
I None 170 3,39 1,116 086
| enjoy learning more about  One or both 186 4,34 ,876 ,064
the engineering subjects Nore 171 412 919 070
| feel that | belong in the field One or both 186 3,96 1,067 ,078
Elr G, None 170 3,50 1,158 089
| feel that | understand the One or both 185 3,92 ,894 ,066
el | 20 kg None 171 3,86 972 074
| can perform well in my One or both 186 3,87 1,026 ,075
exams None 171 3,84 ,986 ,075
Others come to me One or both 186 3,28 1,114 ,082
regarding engineering
questions None 171 3,11 1,071 ,082

Table 4.21: Cross table of parental STEM background and engineering identity
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Independent Samples Test

t-test for Equality of Means
95% Confidence Interval

Significance Mean Std. Error of the Difference

t df P-value Difference  Difference Lower Upper
| feel like an engineer 3,20 355 <,001 ,384 ,120 ,148 ,620
right now
| believe | will feel like 4,00 355 <,001 439 ,110 223 ,655
an engineer in the
future
| see myself as an 3,23 355 <,001 ,408 ,126 ,159 ,656
engineer
My parents see me as 533 354 ,297 ,063 119 -,170 ,297
an engineer
| enjoy learning more 2,39 355 ,009 227 ,095 ,040 414
about the engineering
subjects
| feel that | belong in 3,92 354 <,001 ,462 ,118 ,230 ,694
the field of engineering
| feel that | understand 654 354 ,257 ,065 ,099 -,130 ,259
the courses | am
taking
I can perform well in 325 355 ,373 ,035 ,107 -,175 ,245
my exams
Others come to me 1,45 355 ,073 ,168 116 -,059 ,396
regarding engineering
questions

Table 4.22: Result of independent two-sample t-test for parental STEM background
and engineering identity

For students with at least one or more parents with STEM background the t-test
shows statistically significant differences for the following aspects: The feeling of
being an engineer right now, the belief in becoming an engineer in the future, and
seeing oneself as an engineer, the feeling of belonging in the field of engineering, and
the enjoyment of learning more about engineering subjects (p < 0.05).

The t-test results shows that there is no significant influence on personal interest if
the student has at least one parent with STEM background (p = 0.076), see Table
A.33 in Appendix.

Additionally, there is no significant impact on the preferred engineering field and
future career satisfaction factors, see Tables A.27 and A.30 in Appendix.
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Discussion and Analysis

In this chapter, a discussion and analysis of the study’s findings are presented. The
implications of these results are interpreted in the context of the research questions.
Various factors influencing student program choice in engineering, such as gender,
year in program, field of study, high school program, and parental STEM back-
ground, are examined. The chapter concludes with limitations of studied questions
and suggestions for future research.

5.1 Discussion, Interpretation and Implications of
Results

5.1.1 Relationship Between Gender and Engineering

The analysis revealed statistically significant differences between genders (see Sec-
tion 4.1). In particular, when analyzing how the genders perceive their own engineer-
ing identities, it was found that male students have a stronger sense of engineering
identity. This suggests that the engineering field remains predominantly male, as
observed in previous research by Godwin et al. (2016).

When examining the differences in preferred engineering fields, the data reveal sig-
nificant disparities between certain fields. Notably, the field of sustainable devel-
opment is predominantly female, with a mean score of 4.01, compared to the male
mean score of 3.36 (see Table 4.3). This finding aligns with the study by Chen et al.
(2023), which demonstrates a correlation between women in engineering and their
interest in societal and environmental values.

The industry and technical work also showed statistical significance in the favor
of male engineering students. The industry is a traditionally male dominant field
so there is no surprise of these findings. The reason is usually societal pressures
and stereotypes, family and cultural norms plays a significant role when shaping
career choices. Male dominant industries also often have cultures that prioritize
traits associated with masculinity, making it challenging for women to thrive. While
gender bias and the overrepresentation of men are common in the engineering field,
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the situation is reversed in other fields. For instance, in industries like law, higher
education, and health care, women tend to outnumber men (Diehl et al., 2022).

The results suggest that there are gender differences in factors influencing career sat-
isfaction. There were two factors that were especially significant. Firstly, males tend
to place greater importance on having a future job that involves inventing or design-
ing things, this preference aligns with historical patterns, as men have for centuries
built and designed cities. Secondly, women tend to prioritize helping fellow human
beings as a critical aspect of their future job satisfaction. This preferences aligns
with existing stereotypes and societal expectations, as females are often associated
with nurturing qualities and emotional empathy.

5.1.2 Influence of Current Year in Program on Engineering
Identity

The data shows that the engineering identity of the students progressively increased
as they advanced through their first three years of university education, see Sec-
tion 4.2. This is a positive indication that students are obtaining knowledge and
skills during their education, which can be applied within their future field of engi-
neering, thus shaping their identity.

However, the data shows a notably low mean score for first-year students, with a
mean of 2.34 on a scale of 1 to 5, see Table 4.7. Considering that STEM currently
is a highly topical subject where Sweden has chosen to make political investments
(Swedish Government, 2023), there is significant opportunity to increase students’
engagement with their engineering studies and thus reduce the risk of eventual
dropouts from the program. One suggestion for this could be to include more courses
that have a direct relationship to practical realities of engineering professions, rather
than solely focusing on shaping the first-year curriculum with theoretical founda-
tions. There is recent research done at Chinese University that explored the re-
lationship between practice-oriented learning experiences and engineering identity
and found that there are positive impacts on such educational strategies (Ju & Zhu,
2023).

5.1.3 Students’ Field of Study and Their Personal Interest
and Relationship to Engineering

The influence of students personal interests and passions on their study choice are
more important for students in some fields than others. The three areas most affected
by students’ personal interests were “Technical and Natural Sciences”, “Information
and Communication Technology”, and “Engineering and Industrial Design”. On the
other hand, “Business and Management” and “Civil and Architectural Engineering”
were less influenced by students’ personal interests, see Section 4.3.

For higher education institutions, it is encouraging to see students pursuing their
passions and selecting relevant educational programs. Therefore, it is interesting to
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understand why students choose study fields such as “Business and Management”
and “Civil and Architectural Engineering”, which generally have higher admission
points at the university level, despite these fields being less influenced by their
personal interests and passions. Further research could investigate deeper into this
phenomenon.

Engineering identity and the preferred future work field differ significantly depend-
ing on the field of study. This is to be expected, as the extent of engineering content
varies across different programs. For instance, “Business and Management” incor-
porates a considerable amount of economics in its curriculum, which tends to result
in a lower average score for engineering identity and a higher inclination towards
working in economics in the future. Such findings suggest that many students have
appropriately aligned their educational choices with their interests and career aspi-
rations.

5.1.4 Impact of High School Program Background on Stu-
dents

The ANOVA test shows that there are statistically significant differences depending
on which high school program the students attended in terms of their engineering
identity and preferred engineering field, see Section 4.4.

The data show a pattern that those who attended the technology program have a
high mean when it comes to questions related to engineering identity. This is not
surprising as those who study the technology program in high school have already
gained a broader insight into potential engineering areas they might consider working
with, as several of the courses in the technology program include project-based
learning experiences.

Furthermore, the progression from the technology high school program to an engi-
neering education is a logical transition, considering the alignment with their pre-
existing technical interests and passions. The data shows a higher mean score of
4,34 for the technology program students’ interest and passions, see Table A.22 in
Appendix. However, the results do not show that their high school program choice
had any statistical impact on their personal interests and passions, see Table A.23
in Appendix.

The results show that the preferred fields like sustainable development and technical
work had statistical significance depending on the students’ high school program.
The students from the natural science program, with a mean score of 3.83, showed
a higher interest towards sustainable development compared to the other programs,
who scored means of 3.43 and 3.47 respectively, see Table 4.19. This can be at-
tributed to the inherent alignment of the natural science program with science-based
interests. Since the program focuses on practical experiences gained from lab work
and research projects, it is likely that that their interest and understanding align
with the sustainability field. However, for technical work, the technology program
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scored a high mean of 3.93, compared to 3.73 and 3.62 from other programs, see
Table 4.20. As earlier mentioned, this suggests that students from the technology
program often have a stronger preference or aptitude for technical work.

5.1.5 Parental STEM Background and Its Influence on En-
gineering Identity

The analysis revealed a significant correlation between parental STEM background
and students’ self-perception as engineers, see Section 4.5. This finding is particu-
larly noteworthy due to the pronounced differences observed between students with
and without a parental STEM background.

Students with one or more parents in STEM fields demonstrated a stronger identifi-
cation with engineering. This suggests that parental influence not only affects chil-
dren’s educational choices towards the STEM-field, but also appears to shape stu-
dents’ self-concept and engineering identity. This phenomenon could be attributed
to several factors. Parents in STEM fields might provide early exposure to scientific
and technical concepts, foster a problem-solving mindset in their daily lives, or give
insights into the realities of working in a STEM field when fostering their children.
These experiences could help children develop a strong affinity for engineering from
an early age. Fostering a strong engineering identity among students can make a
positive impact on the future engineering workforce. In the case of Sweden, this
will enhance the country’s technical expertise but also its global competitiveness.
Therefore it is in the interest of the nation to develop as proficient engineers as
possible. Aligning with the Swedish Governments Swedish Government (2024) ini-
tiative to strengthen the country’s education and research policies, as a well-known
engineering country.

However, the lower self-identification as engineers among students without a parental
STEM background raises intriguing questions. Despite choosing to study engineer-
ing, these students seem less likely to identify as engineers. This implies that uni-
versities need to enhance inclusion strategies and develop relation to engineering for
all students, regardless of their background.

5.2 Answers to Research Questions

5.2.1 How do the engineering students’ background, field
of study, gender, and year of study influence their
relation to engineering?

This study suggests that the engineering students’ background, field of study, gender,
and year of study does have an influence on their relation to engineering.

For student’s background we notice a statistically significant difference for students
with at least one parent within the STEM-field. This suggests that parental influence
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not only affects children’s educational choices towards the STEM-field, but also
appears to shape students’ self-concept and engineering identity. Students previous
high school program also has a significant impact on their engineering identity and
preferred engineering field.

Male students tend to have a stronger engineering identity, this indicates that the
engineering field remains male-dominant. There are also significant differences be-
tween the genders in terms of preferred future engineering fields.

Furthermore, it is noticed that the engineering identity of students tend to increase
as they process through their engineering education. However, first-year students
show a notably low mean score for engineering identity.

5.2.2 How do personal interests and passions impact the
choice of engineering program among students?

The students’ personal interests and passions differs significantly depending on the
studied program field. For instance, students that opt for a program within “Tech-
nical and Natural Sciences”, “Information and Communication Technology”, and
“Engineering and Industrial Design” are more likely to follow their personal interest
and passion. However, for the students that opt for programs within “Business and
Management” and “Civil and Architectural Engineering” it is observed that they are
less influenced by their personal interest and passions in comparison to the earlier
mentioned program fields.

5.3 Limitations

Not all survey questions were considered in this study. This is due to the inability to
conduct relevant analyses on all questions, as well as some questions being outside
the scope of the research questions of this study. For instance, the national back-
ground of students’ parents was excluded from any analysis as 90% of the responses
indicated that their parents were from Sweden.

No analysis was conducted regarding age, nor the question of why students chose to
study at Chalmers, how important Chalmers’ reputation was when they made their
program choice, or whether they had completed a technical foundation year. This is
because it would not have been possible to conduct a deeper scientific investigation
on this data.

In this study, no corrections for multiple hypothesis testing such as Bonferroni cor-
rection were applied. When conducting multiple statistical tests, there is an in-
creased risk of Type I errors, meaning that some of the reported statistical results
may be false positives. Therefore, the reported p-values may be inaccurately low,
leading to an overestimation of the significance of some findings.
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These limitations need to be taken into account when interpreting the findings of this
study and when using the results for quality improvement initiatives at Chalmers
or further research.

5.4 Future Research

The understanding of engineering identity is becoming more researched in recent
years. There are a lot of interesting ideas for future research in this area.

For instance, future research could explore the correlation between parental STEM
background and students’ self-perception as engineers. To understand this phe-
nomenon in more detail, future research could for instance, explore what specific
aspects of parental influence shape students’ self-concept and engineering identity.

Furthermore, it would be beneficial for future research to examine whether the ob-
served correlation between a parent’s STEM background and the development of an
engineering identity persists after the completion of formal education, as a sugges-
tion, within the first 1-2 years of their career. This study would be of significant
academic and industry interest, as the professional environment is where the engi-
neering identity plays the most significant role.

This study also found that first-year students show a notably low self-perception
as engineers. Future research could explore the causes for this and explore strate-
gies to increase engagement with the aim to reduce dropout rates among first-year
students.

40



O

Conclusion

In conclusion, a survey at Chalmers has been conducted and the data analyzed
for this research has provided significant insights into the factors that influence
engineering students’ relation with their field of study. The analysis revealed that
gender, year of study, field of study, and background, particularly parental STEM
background, all play significant roles in shaping students’ engineering identity and
their choice of engineering program.

The study found that male students tend to have a stronger engineering identity,
indicating that the engineering field remains predominantly male. However, the
interest in sustainable development is predominantly female, suggesting that gender
influences not only students’ self-perception as engineers but also their preferred
engineering fields.

The research also showed that the engineering identity of students tends to increase
as they progress through their university education. However, first-year students
show a notably low mean score, suggesting a need for strategies to increase engage-
ment and reduce dropout rates among first-year students.

Furthermore, the study found that the influence of students personal interests and
passions on their study choice are more important for students in some fields than
others. It was observed that the program fields "Business and Management' and
"Civil and Architectural Engineering" are less influenced by students’ personal inter-
ests, raising interesting questions about why students choose these programs despite
them being less aligned with their personal interests.

Additionally, the study revealed a significant correlation between parental STEM
background and students’ self-perception as engineers. Students with at least one
parent in STEM fields showed a stronger identification with engineering, suggest-
ing that parental influence not only affects children’s educational choices towards
the STEM-field, but also appears to shape students’ self-concept and engineering
identity:.

Ultimately, investing in quality engineering education is not only beneficial for the
individual, but also for the country as a whole. In the case of Sweden, fostering
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a strong engineering identity among students can make a positive impact on the
future engineering workforce. This will enhance the country’s technical expertise
but also its global competitiveness. Therefore, as a well-known engineering country,
it is in the interest of the nation to develop as proficient engineers as possible.
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Result tables

Independent Samples Effect Sizes

95% Confidence Interval

Standardizer®  Point Estimate Lower Upper
| feel like an engineer right Cohen's d 1,126 434 217 ,650
now
| believe | will feel like an Cohen's d 1,057 ,137 -,078 ,351
engineer in the future
| see myself as an engineer  Cohen's d 1,193 ,370 ,153 ,585
My parents see me as an Cohen's d 1,111 ,189 -,026 ,405
engineer
| enjoy learning more about  Cohen's d ,896 317 ,101 ,532
the engineering subjects
| feel that | belong in the field Cohen's d 1,118 ,420 ,203 ,637
of engineering
| feel that | understand the Cohen's d ,928 ,280 ,064 ,496
courses | am taking
| can perform well in my Cohen's d 1,002 ,035 -,180 ,249
exams
Others come to me Cohen's d 1,083 312 ,096 ,527
regarding engineering
questions

a. The denominator used in estimating the effect sizes.

Cohen's d uses the pooled standard deviation.

Table A.1: Effect size for gender and engineering identity



A. Result tables

Independent Samples Effect Sizes

95% Confidence Interval

Standardizer?  Point Estimate Lower Upper
Sustainable Development  Cohen's d 1,195 -,539 -, 757 -,320
The industry Cohen's d 1,080 ,398 ,182 ,614
Research Cohen's d 1,187 ,113 -,102 327
International work Cohen's d 1,163 -,075 -,290 ,140
Production Cohen's d 1,146 ,133 -,082 ,348
Product development Cohen's d 1,136 ,084 -,130 ,299
Technical work Cohen's d 1,030 ,560 ,341 779
Economics/Management Cohen's d 1,371 ,212 -,004 427

a. The denominator used in estimating the effect sizes.
Cohen's d uses the pooled standard deviation.

Table A.2: Effect size for gender and preferred engineering field

Independent Samples Effect Sizes

95% Confidence Interval

Standardizer®  Point Estimate Lower Upper
Salary and benefits Cohen's d 727 -,149 -,364 ,066
Become famous Cohen's d ,895 ,384 ,167 ,600
Help other fellow human Cohen's d 1,020 -,380 -,597 -,163
beings
Work with people Cohen's d 1,175 -,190 -,405 ,025
Lead people Cohen's d 1,097 -,031 -,246 ,183
Invent/design things Cohen's d 1,097 ,412 ,195 ,629
Development opportunities ~ Cohen's d , 781 -,192 -,407 ,024
within the job
To develop new knowledge  Cohen's d , 751 -,089 -,303 ,126
and skills
Having a good balance Cohen's d ,755 -,473 -,691 -,255

between work life and leisure

a. The denominator used in estimating the effect sizes.
Cohen's d uses the pooled standard deviation.

Table A.3: Effect size for gender and factors influencing career satisfaction
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A. Result tables

Report
Lasar
1 2 3 Total

Std. Std. Std. Std.
Mean N Dev. Mean N Dev. Mean N Dev. Mean N Dev.

Sustainable 3,45 127 1,25 3,72 104 122 364 114 1,24 3,59 345 1,24
Development

The industry 347 127 115 353 105 1,07 360 114 1,05 3,53 346 1,09
Research 3,52 126 1,18 363 105 1,11 342 114 125 3,52 345 1,18

International 3,71 126 1,09 3,72 105 1,10 329 114 1,25 3,57 345 1,16
work

Production 3,38 125 1,13 338 104 1,02 3,10 114 123 3,29 343 1,14

Product 382 125 1,14 387 105 1,01 354 114 121 3,74 344 1,13
development

Technical 3,70 126 1,07 390 105 1,06 365 114 1,09 3,74 345 1,07
work

Economics/ 289 125 140 291 105 1,29 281 114 142 287 344 1,37
Management

Table A.4: Cross table of year of study and preferred engineering fields
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A. Result tables

ANOVA
Sum of Mean
Squares df Square F Sig.
Sustainable Development  Between Groups 4,603 2 2,302 1,501 ,224
Within Groups 524,585 342 1,534
Total 529,188 344
The industry Between Groups ,925 2 ,462 ,386 ,680
Within Groups 411,225 343 1,199
Total 412,150 345
Research Between Groups 2,355 2 1,177 843 431
Within Groups 477,732 342 1,397
Total 480,087 344
International work Between Groups 13,792 2 6,896 5,234 ,006
Within Groups 450,573 342 1,317
Total 464,365 344
Production Between Groups 6,118 2 3,059 2386 ,094
Within Groups 435,882 340 1,282
Total 442,000 342
Product development Between Groups 6,946 2 3,473 2,726 ,067
Within Groups 434,542 341 1,274
Total 441,488 343
Technical work Between Groups 3,688 2 1,844 1,608 ,202
Within Groups 392,352 342 1,147
Total 396,041 344
Economics/Management Between Groups ,698 2 , 349 185,831
Within Groups 644,415 341 1,890
Total 645,113 343

Table A.5: Result of ANOVA test for year of study and preferred engineering fields
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A. Result tables

ANOVA Effect Sizes®
95% Confidence Interval
Point Estimate Lower Upper

| feel like an engineer right Eta-squared ,047 ,011 ,094
now
| believe | will feel like an Eta-squared ,009 ,000 ,035
engineer in the future
| see myself as an engineer  Eta-squared ,018 ,000 ,052
My parents see me as an Eta-squared ,016 ,000 ,047
engineer
| enjoy learning more about  Eta-squared ,011 ,000 ,039
the engineering subjects
| feel that | belong in the field Eta-squared ,002 ,000 ,016
of engineering
| feel that | understand the Eta-squared ,000 ,000 ,005
courses | am taking
| can perform well in my Eta-squared ,001 ,000 ,012
exams
Others come to me Eta-squared ,008 ,000 ,032
regarding engineering
questions

a. Eta-squared is estimated based on the fixed-effect model.

Table A.6: Effect size for year of study and engineering identity

ANOVA Effect Sizes®
95% Confidence Interval
Point Estimate Lower Upper

Sustainable Development  Eta-squared ,009 ,000 ,034
The industry Eta-squared ,002 ,000 ,017
Research Eta-squared ,005 ,000 ,025
International work Eta-squared ,030 ,003 ,070
Production Eta-squared ,014 ,000 ,044
Product development Eta-squared ,016 ,000 ,047
Technical work Eta-squared ,009 ,000 ,035
Economics/Management Eta-squared ,001 ,000 ,012

a. Eta-squared is estimated based on the fixed-effect model.

Table A.7: Effect size for year of study and preferred engineering field



A. Result tables

ANOVA Effect Sizes®?

95% Confidence Interval

Point Estimate Lower Upper
Salary and benefits Eta-squared ,002 ,000 ,018
Become famous Eta-squared ,027 ,002 ,066
Help other fellow human Eta-squared ,016 ,000 ,048
beings
Work with people Eta-squared ,003 ,000 ,021
Lead people Eta-squared ,003 ,000 ,021
Invent/design things Eta-squared ,013 ,000 ,043
Development opportunities Eta-squared ,009 ,000 ,036
within the job
To develop new knowledge  Eta-squared ,030 ,003 ,070
and skills
Having a good balance Eta-squared ,008 ,000 ,033

between work life and leisure

a. Eta-squared is estimated based on the fixed-effect model.

Table A.8: Effect size for year of study and factors influencing career satisfaction
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A. Result tables

Report
Lasar
1 2 3 Total
Std. Std. Std. Std.
Mean N Dev. Mean N Dev. Mean N Dev. Mean N Dev.
Salary and 436 126 ,675 432 105 ,766 4,27 114 732 4,32 345 721

benefits
Become famous 1,95 125 ,923 1,67 105 ,906 1,62 114 ,866 1,76 344 ,909

Help other 394 125 1,03 398 105 ,909 368 114 1,12 3,87 344 1,03
fellow human

beings

Work with 33 126 1,21 353 105 1,11 3,39 114 1,20 3,43 345 1,17
people

Lead people 3,6 126 1,18 3,08 105 1,03 3,01 114 1,03 3,08 345 1,09

Invent/design 356 125 1,13 3,74 105 1,08 342 114 1,15 3,57 344 1,13
things

Development 434 125 824 442 105 ,704 4,23 113 813 4,33 343 787
opportunities

within the job

Todevelopnew 452 126 ,724 455 105 ,693 425 114 839 4,44 345 764
knowledge and
skills

Having a good 452 126 ,892 469 105 ,609 457 113 778 4,58 344 778
balance

between work

life and leisure

Table A.9: Cross table of year of study and factors influencing career satisfaction
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A. Result tables

ANOVA
Sum of Mean
Squares df Square F Sig.
Salary and benefits Between Groups ,438 2 ,219 ,420 ,657
Within Groups 178,489 342 ,922
Total 178,928 344
Become famous Between Groups 7,662 2 3,831 4,736 ,009
Within Groups 275,826 341 ,809
Total 283,488 343
Help other fellow human Between Groups 5,912 2 2,956 2,791 ,063
SR Within Groups 361,201 341 1,059
Total 367,113 343
Work with people Between Groups 1,554 2 JT77 ,562 571
Within Groups 473,095 342 1,383
Total 474,649 344
Lead people Between Groups 1,355 2 ,678 572 ,565
Within Groups 405,207 342 1,185
Total 406,562 344
Invent/design things Between Groups 5,679 2 2,839 2,248 ,107
Within Groups 430,647 341 1,263
Total 436,326 343
Development opportunities Between Groups 1,985 2 ,992 1,609 ,202
S D Within Groups 209,788 340 617
Total 211,773 342
To develop new knowledge  Between Groups 5,979 2 2,989 5,242 ,006
and skills Within Groups 195,053 342 570
Total 201,032 344
Having a good balance Between Groups 1,706 2 ,853 1,413 ,245
between work life and leisure Within Groups 205,849 341 604
Total 207,555 343

Table A.10: Result of ANOVA test for year of study and factors influencing career
satisfaction
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A. Result tables

ANOVA Effect Sizes®?

95% Confidence Interval

Point Estimate Lower Upper
Salary and benefits Eta-squared ,002 ,000 ,018
Become famous Eta-squared ,027 ,002 ,066
Help other fellow human Eta-squared ,016 ,000 ,048
beings
Work with people Eta-squared ,003 ,000 ,021
Lead people Eta-squared ,003 ,000 ,021
Invent/design things Eta-squared ,013 ,000 ,043
Development opportunities Eta-squared ,009 ,000 ,036
within the job
To develop new knowledge  Eta-squared ,030 ,003 ,070
and skills
Having a good balance Eta-squared ,008 ,000 ,033

between work life and leisure

a. Eta-squared is estimated based on the fixed-effect model.

Table A.11: Effect size for year of study and factors influencing career satisfaction

ANOVA Effect Sizes®
95% Confidence Interval
Point Estimate Lower Upper
Personal interest  Eta-squared ,036 ,002 ,072

a. Eta-squared is estimated based on the fixed-effect model.

Table A.12: Effect size for field of study and their personal interest and passion
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A. Result tables

ANOVA Effect Sizes®
95% Confidence Interval
Point Estimate Lower Upper
| feel like an engineer right Eta-squared ,043 ,005 ,083
now
| believe | will feel like an Eta-squared 107 ,046 ,162
engineer in the future
| see myself as an engineer  Eta-squared ,046 ,006 ,086
My parents see me as an Eta-squared ,021 ,000 ,049
engineer
| enjoy learning more about  Eta-squared ,059 ,014 ,(104
the engineering subjects
| feel that | belong in the field Eta-squared ,109 ,048 ,165
of engineering
| feel that | understand the Eta-squared ,040 ,003 ,078
courses | am taking
| can perform well in my Eta-squared ,061 ,015 ,106
exams
Others come to me Eta-squared ,022 ,000 ,051
regarding engineering
questions
a. Eta-squared is estimated based on the fixed-effect model.
Table A.13: Effect size for field of study and engineering identity

ANOVA Effect Sizes?

95% Confidence Interval

Point Estimate Lower Upper
Sustainable Development  Eta-squared ,038 ,002 ,075
The industry Eta-squared ,074 ,023 ,123
Research Eta-squared ,069 ,020 17
International work Eta-squared ,021 ,000 ,049
Production Eta-squared ,096 ,038 ,149
Product development Eta-squared ,042 ,004 ,080
Technical work Eta-squared ,087 ,032 ,139
Economics/Management Eta-squared 137 ,070 197

a. Eta-squared is estimated based on the fixed-effect model.

Table A.14: Effect size for field of study and preferred engineering field
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A. Result tables

ANOVA Effect Sizes?

95% Confidence Interval

Point Estimate Lower Upper
Salary and benefits Eta-squared ,027 ,000 ,059
Become famous Eta-squared ,011 ,000 ,031
Help other fellow human Eta-squared ,009 ,000 ,027
beings
Work with people Eta-squared ,056 ,012 ,099
Lead people Eta-squared ,073 ,022 ,121
Invent/design things Eta-squared ,079 ,026 129
Development opportunities Eta-squared ,037 ,002 ,073
within the job
To develop new knowledge  Eta-squared ,006 ,000 ,018
and skills
Having a good balance Eta-squared ,006 ,000 ,020

between work life and leisure

a. Eta-squared is estimated based on the fixed-effect model.

Table A.15: Effect size for field of study and factors influencing career satisfaction

Field of Study
Cumulative
Frequency  Percent  Valid Percent Percent
Technical and Natural 122 34,0 34,0 34,0
Sciences
Information and 52 14,5 14,5 48,5
Communication Technology
Engineering and Industrial 82 22,8 22,8 71,3
Design
Business and Management 38 10,6 10,6 81,9
Civil and Architectural 58 16,2 16,2 98,1
Engineering
Other Programs 7 1,9 1,9 100,0
Total 359 100,0 100,0

Table A.16: Cross table presenting the count of individuals across all fields of study
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A. Result tables

ANOVA Effect Sizes®
95% Confidence Interval
Point Estimate Lower Upper

| feel like an engineer right Eta-squared ,021 ,000 ,056
now
| believe | will feel like an Eta-squared ,030 ,003 ,069
engineer in the future
| see myself as an engineer  Eta-squared ,030 ,003 ,070
My parents see me as an Eta-squared ,017 ,000 ,049
engineer
| enjoy learning more about  Eta-squared ,038 ,007 ,081
the engineering subjects
| feel that | belong in the field Eta-squared ,047 ,012 ,094
of engineering
| feel that | understand the Eta-squared ,009 ,000 ,034
courses | am taking
| can perform well in my Eta-squared ,004 ,000 ,021
exams
Others come to me Eta-squared ,014 ,000 ,044
regarding engineering
questions

a. Eta-squared is estimated based on the fixed-effect model.

Table A.17: Effect size for high school program and engineering identity

ANOVA Effect Sizes?

95% Confidence Interval

Point Estimate Lower Upper
Sustainable Development  Eta-squared ,025 ,001 ,062
The industry Eta-squared ,004 ,000 ,023
Research Eta-squared ,009 ,000 ,034
International work Eta-squared ,007 ,000 ,030
Production Eta-squared ,001 ,000 ,010
Product development Eta-squared ,004 ,000 ,022
Technical work Eta-squared ,017 ,000 ,049
Economics/Management Eta-squared ,006 ,000 ,027

a. Eta-squared is estimated based on the fixed-effect model.

Table A.18: Effect size for high school program and preferred engineering field
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A. Result tables

Report
High school program
The natural science The technology
program program Others Total
Std. Std. Std. Std.

Mean N Dev. Mean N Dev. Mean N Dev. Mean N Dev.
Salary and 428 157 715 426 133 755 450 66 ,685 4,31 356 ,728
benefits
Become famous 1,78 156 939 1,77 133 834 165 66 ,984 1,75 355 ,909
Help other fellow 4,03 156 1,019 3,72 133 95 3,77 66 1,16 3,87 355 1,03
human beings
Work with people 3,55 157 1,195 329 133 1,08 342 66 128 343 35 1,17
Lead people 3,03 157 1,415 3,07 133 1,03 320 66 1,19 3,07 35 1,10
Invent/design 346 157 1,071 37 132 112 350 66 1,19 357 355 1,12
things
Development 435 156 776 423 132 818 445 66 ,748 4,32 354 789
opportunities
within the job
To develop new 441 157 856 444 133 678 456 66 ,682 445 356 ,762
knowledge and
skills
Having a good 4,55 157 812 459 132 687 465 66 ,832 459 355 770
balance between
work life and
leisure
Table A.19: Cross table of high school program and factors influencing career
satisfaction
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A. Result tables

ANOVA
Sum of
Squares df Mean Square F Sig.
Salary and benefits Between Groups 2,913 2 1,457 2,772 ,064
Within Groups 185,477 353 ,525
Total 188,390 355
Become famous Between Groups ,837 2 418 ,506 ,604
Within Groups 291,349 352 ,828
Total 292,186 354
Help other fellow human Between Groups 7,640 2 3,820 3,643 ,027
el Within Groups 369,137 352 1,049
Total 376,777 354
Work with people Between Groups 5,191 2 2,595 1,893 ,152
Within Groups 484,054 353 1,371
Total 489,244 355
Lead people Between Groups 1,373 2 ,686 ,568 ,567
Within Groups 426,728 353 1,209
Total 428,101 355
Invent/design things Between Groups 6,541 2 3,270 2,639 ,073
Within Groups 436,231 352 1,239
Total 442,772 354
Development opportunities ~ Between Groups 2,250 2 1,125 1,817 ,164
within the job Within Groups 217,391 351 619
Total 219,641 353
To develop new knowledge  Between Groups 1,111 2 ,555 ,957 ,385
and skills Within Groups 204,875 353 580
Total 205,986 355
Having a good balance Between Groups ,446 2 ,223 ,374 ,688
between work life and leisure Within Groups 209,684 352 596
Total 210,130 354

Table A.20: Result of ANOVA test for high school program and factors influencing

career satisfaction
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A. Result tables

ANOVA Effect Sizes?

95% Confidence Interval

Point Estimate Lower Upper
Salary and benefits Eta-squared ,015 ,000 ,046
Become famous Eta-squared ,003 ,000 ,019
Help other fellow human Eta-squared ,020 ,000 ,055
beings
Work with people Eta-squared ,011 ,000 ,037
Lead people Eta-squared ,003 ,000 ,020
Invent/design things Eta-squared ,015 ,000 ,045
Development opportunities Eta-squared ,010 ,000 ,037
within the job
To develop new knowledge  Eta-squared ,005 ,000 ,026
and skills
Having a good balance Eta-squared ,002 ,000 ,017

between work life and leisure

a. Eta-squared is estimated based on the fixed-effect model.

Table A.21: FEffect size for high school program and factors influencing career
satisfaction

Report
Personal interest
High school program Mean N Std. Deviation
1 4,20 157 ,845
2 4,34 134 ,805
3 4,12 68 ,955
Total 4,24 359 ,854

Table A.22: Cross table of high school program and personal interest and passion
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A. Result tables

ANOVA
Personal interest
Sum of Squares df Mean Square F Sig.
Between Groups 2,653 2 1,326 1,825 ,163
Within Groups 258,745 356 027
Total 261,398 358

Table A.23: Result of ANOVA test for high school program and personal interest
and passion

ANOVA Effect Sizes®
95% Confidence Interval
Point Estimate Lower Upper
Personal interest  Eta-squared ,010 ,000 ,036

a. Eta-squared is estimated based on the fixed-effect model.

Table A.24: Effect size for high school program and personal interest and passion

XVI



A. Result tables

Independent Samples Effect Sizes

Point 95% Confidence Interval
Standardizer®  Estimate Lower Upper

| feel like an engineer right Cohen's d 1,132 ,339 ,130 ,548
now
| believe | will feel like an Cohen's d 1,036 424 213 633
engineer in the future
| see myself as an engineer Cohen's d 1,191 ,342 ,133 ,551
My parents see me as an Cohen's d 1,120 ,057 -,151 ,265
engineer
| enjoy learning more about  Cohen's d ,897 ,253 ,045 462
the engineering subjects
| feel that | belong in the field Cohen's d 1,111 416 ,206 ,626
of engineering
| feel that | understand the Cohen's d ,932 ,069 -,139 277
courses | am taking
| can perform well in my Cohen's d 1,007 ,034 -173 ,242
exams
Others come to me Cohen's d 1,093 ,154 -,054 ,362
regarding engineering
questions

a. The denominator used in estimating the effect sizes.
Cohen's d uses the pooled standard deviation.

Table A.25: Effect size for parental STEM background and engineering identity
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A. Result tables

Group Statistics
Parents STEM N Mean Std. Deviation  Std. Error Mean
Sustainable Development  One or both 186 3,62 1,199 ,088
None 169 3,60 1,274 ,098
The industry One or both 187 3,61 1,079 ,079
None 169 3,43 1,111 ,085
Research One or both 185 3,50 1,203 ,088
None 170 3,59 1,170 ,090
International work One or both 186 3,60 1,223 ,090
None 167 3,53 1,091 ,084
Production One or both 185 3,34 1,116 ,082
None 168 3,21 1,179 ,091
Product development One or both 186 3,80 1,101 ,081
None 168 3,68 1,165 ,090
Technical work One or both 185 3,82 1,141 ,084
None 168 3,69 ,979 ,075
Economics/Management One or both 186 2,90 1,395 ,102
None 168 2,81 1,353 ,104

Table A.26: Cross table of STEM parental background and preferred engineering
field
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A. Result tables

Independent Samples Test

t-test for Equality of Means
95% Confidence Interval

Significance Mean Std. Error of the Difference

df P-value Difference  Difference Lower Upper
Sustainable 353 438 ,021 ,131 -,238 ,279
Development
The industry 354 ,063 ,178 ,116 -,051 ,406
Research 353 ,236 -,091 ,126 -,339 ,157
International 351 ,288 ,069 124 - 174 ,313
work
Production 351 ,162 ,121 ,122 -,119 ,361
Product 352 ,166 (17 ,120 -,120 ,354
development
Technical work 351 ,135 ,126 114 -,098 ,349
Economics/Man 352 ,261 ,094 ,146 -,194 ,382
agement

Table A.27: Result of independent two-sample t-test for STEM parental background
and preferred engineering field

Independent Samples Effect Sizes

95% Confidence Interval

Standardizer®  Point Estimate Lower Upper

Sustainable Cohen's d 1,235 ,017 -,192 ,225
Development

The industry Cohen's d 1,094 ,162 -,046 371
Research Cohen's d 1,187 -,077 -,285 ,132
International work Cohen's d 1,162 ,060 -,149 ,268
Production Cohen's d 1,147 ,105 -,104 314
Product development Cohen's d 1,132 ,103 -,105 ,312
Technical work Cohen's d 1,067 118 -,091 327
Economics/ Cohen's d 1,376 ,068 -,141 277
Management

a. The denominator used in estimating the effect sizes.
Cohen's d uses the pooled standard deviation.

Table A.28: Effect size for parental STEM background and preferred engineering
field
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A. Result tables

Group Statistics

Parents STEM N Mean Std. Deviation  Std. Error Mean
Salary and benefits One or both 186 4,25 ,782 ,057
None 169 4,37 ,662 ,051
Become famous One or both 185 1,74 ,914 ,067
None 169 1,77 ,906 ,070
Help other fellow human One or both 186 3,85 1,058 ,078
R None 168 3,88 1,008 078
Work with people One or both 186 3,52 1,182 ,087
None 169 3,34 1,164 ,090
Lead people One or both 186 3,08 1,083 ,079
None 169 3,07 1,119 ,086
Invent/design things One or both 186 3,53 1,126 ,083
None 168 3,63 1,114 ,086
Development opportunities One or both 185 4,36 797 ,059
A ke None 168 4,28 781 ,060
To develop new knowledge  One or both 186 4,50 ,766 ,056
Al el None 169 4,38 756 058
Having a good balance One or both 185 4,64 ,661 ,049
between work life and leisure
None 169 4,52 ,873 ,067

Table A.29: Cross table of STEM parental background and factors influencing
career satisfaction
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A. Result tables

Independent Samples Test

t-test for Equality of Means

95% Confidence
Interval of the

Significance Mean Std. Error Difference

t df P-value Difference  Difference Lower Upper
Salary and benefits -1,55 353 ,061 -,120 ,077 -,272 ,032
Become famous -,296 352 ,384 -,029 ,097 -,219 ,162
Help other fellow -,237 352 ,406 -,026 ,110 -,243 ,190
human beings
Work with people 1,434 353 ,076 179 ,125 -,066 424
Lead people ,087 353 ,465 ,010 117 -,220 ,240
Invent/design things -,873 352 ,192 -,104 ,119 -,339 ,130
Development ,980 351 ,164 ,082 ,084 -,083 ,248
opportunities within
the job
To develop new 1,427 353 ,077 ,115 ,081 -,044 274
knowledge and skills
Having a good 1,496 352 ,068 ,123 ,082 -,039 ,284

balance between
work life and leisure

Table A.30: Result of independent two-sample t-test for STEM parental background
and factors influencing career satisfaction

Independent Samples Effect Sizes

95% Confidence Interval

Standardizer®  Point Estimate Lower Upper
Salary and benefits Cohen's d 727 -,165 -,374 ,044
Become famous Cohen's d ,910 -,032 -,240 A77
Help other fellow human Cohen's d 1,034 -,025 -,234 ,183
beings
Work with people Cohen's d 1,174 ,152 -,056 ,361
Lead people Cohen's d 1,100 ,009 -,199 ,218
Invent/design things Cohen's d 1,120 -,093 -,302 ,116
Development opportunities ~ Cohen's d ,789 ,104 -,105 313
within the job
To develop new knowledge  Cohen's d ,761 ,152 -,057 ,360
and skills
Having a good balance Cohen's d 770 ,159 -,050 ,368

between work life and leisure

a. The denominator used in estimating the effect sizes.
Cohen's d uses the pooled standard deviation.

Table A.31: Effect size for parental STEM background and factors influencing
career satisfaction
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A. Result tables

Group Statistics
Parents STEM N Mean Std. Deviation  Std. Error Mean
Personal interest  One or both 187 4,30 ,865 ,063
None 171 417 ,840 ,064

Table A.32: Effect size for parental STEM background and personal interest and
Passion

Independent Samples Test

t-test for Equality of Means
95% Confidence Interval

Significance Mean Std. Error of the Difference
t df P-value Difference = Difference Lower Upper
Personal 1,438 356 ,076 ,130 ,090 -,048 ,307

interest

Table A.33: Result of independent two-sample t-test for STEM parental background
and personal interest and passion

Independent Samples Effect Sizes

95% Confidence Interval
Standardizer®  Point Estimate Lower Upper

Personal interest Cohen's d ,853 ,152 -,056 ,360

a. The denominator used in estimating the effect sizes.
Cohen's d uses the pooled standard deviation.

Table A.34: Effect size for parental STEM background and personal interest and
passion
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B

Program Categorization

B.1 Technical and Natural Sciences

TIKEL: KEMITEKNIK, HOGSKOLEINGENJOR 180 hp

o TKKEF: KEMITEKNIK MED FYSIK, CIVILINGENJOR. 300 hp
o TKKMT: KEMITEKNIK, CIVILINGENJOR 300 hp

o TKTFY: TEKNISK FYSIK, CIVILINGENJOR 300 hp

o TKTEM: TEKNISK MATEMATIK, CIVILINGENJOR 300 hp

o TKBIO: BIOTEKNIK, CIVILINGENJOR 300 hp

o TKMED: MEDICINTEKNIK, CIVILINGENJOR. 300 hp

« TKGBS: GLOBALA SYSTEM, CIVILINGENJOR. 300 hp

B.2 Information and Communication Technology
« TIDAL: DATATEKNIK, HOGSKOLEINGENJOR 180 hp
« TKDAT: DATATEKNIK, CIVILINGENJOR 300 hp

o TKITE: INFORMATIONSTEKNIK, CIVILINGENJOR 300 hp

B.3 Engineering and Industrial Design

« TIDSL: DESIGN OCH PRODUKTUTVECKLING, HOGSKOLEINGENJOR
180 hp

« TKDES: TEKNISK DESIGN, CIVILINGENJOR. 300 hp
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B. Program Categorization

o TIMAL: MASKINTEKNIK, HOGSKOLEINGENJOR. 180 hp

o TKMAS: MASKINTEKNIK, CIVILINGENJOR 300 hp

e TIELL: ELEKTROTEKNIK, HOGSKOLEINGENJOR 180 hp

o TKELT: ELEKTROTEKNIK, CIVILINGENJOR 300 hp

o TKAUT: AUTOMATION OCH MEKATRONIK, CIVILINGENJOR 300 hp

« TIMEL: MEKATRONIK, HOGSKOLEINGENJOR 180 hp

B.4 Business and Management

« TIEPL: EKONOMI OCH PRODUKTIONSTEKNIK, HOGSKOLEINGEN-
JOR 180 hp

« TKIEK: INDUSTRIELL EKONOMI, CIVILINGENJOR 300 hp

o TAFFS: AFFARSUTVECKLING OCH ENTREPRENORSKAP INOM SAMHALLS-
BYGGNADSTEKNIK 180 hp

o TSILO: INTERNATIONELL LOGISTIK 180 hp

B.5 Civil and Architectural Engineering
e TISAM: SAMHALLSBYGGNADSTEKNIK, HOGSKOLEINGENJOR 180 hp
« TKSAM: SAMHALLSBYGGNADSTEKNIK, CIVILINGENJOR 300 hp
« TKARK: ARKITEKTUR 300 hp

o TKATK: ARKITEKTUR OCH TEKNIK, ARKITEKT/CIVILINGENJOR
300 hp

B.6 Other Programs
e TISJL: SJOINGENJOR 180 hp

o TSJKL: SJOKAPTEN 180 hp

XXIV



C

Survey Questions

XXV



Enkatstudie om Chalmers-studenters
ingenjorsidentitet och utbildningsval

Valkommen till enkatstudie om studenters bakgrund, utbildningsval och
ingenjorsidentitet vid Chalmers!

Som en del av mitt pAgdende masterexamensarbete pa Chalmers genomfér jag en
undersokning om ingenjorsidentitet och de bakomliggande motiven till varfor elever valjer
ett tekniskt program pa Chalmers.

Enkaten ar uppdelad i tva avsnitt for att fanga olika aspekter av din erfarenhet. | det férsta
avsnittet ber vi dig att dela med dig av din bakgrund och utbildningsval, medan det andra
avsnittet fokuserar pa din upplevelse av att vara en del av ingenjorsutbildningen pa
Chalmers.

Din medverkan i enkaten tar ungefar 4-8 minuter, och dina svar kommer att vara anonyma
och konfidentiella. Svaren kommer huvudsakligen att analyseras med kvantitativa
statistiska metoder. Genom att dela med dig av din asikt och upplevelse kan du bidra till
en djupare forstaelse for hur ingenjorsidentiteten formas under studietiden.

Om du har nagra fragor eller funderingar ar du valkommen att kontakta mig. Tack sa
mycket for din tid och ditt engagemang!

Leonardo Chouha
MP Larande och Ledarskap, Chalmers tekniska hogskola
chouha@chalmers.se

Handledare:

Anders Johansson

Institutionen for Vetenskapens kommunikation och larande
anders.l.johansson@chalmers.se

* Anaer ohliaatarisk frana
T T T o D~

1. Hur gammal ar du? *

Markera endast en oval.

18-20
21-24
25-34

35+



2. Kon*

Markera endast en oval.

Man
Kvinna
Annat

Vill ej svara

3. Vilken program ldste du pa gymnasiet? *

Markera endast en oval.

Naturvetenskapsprogrammet
Teknikprogrammet
Sambhallsvetenskapsprogrammet
Ekonomiprogrammet
Humanistiska programmet

Estetiska programmet

Ovrigt:

4. Har du last tekniskt basar? *
Markera endast en oval.
Nej

Ja, pa Chalmers

Ja, pa annan hdgskola/universitet



5. Vilken program ldser du pa Chalmers? *

Markera endast en oval.
TAFFS : AFFARSUTVECKLING OCH ENTREPRENORSKAP INOM
SAMHALLSBYGGNADSTEKNIK 180 hp
TIKEL : KEMITEKNIK, HOGSKOLEINGENJOR 180 hp
TISAM : SAMHALLSBYGGNADSTEKNIK, HOGSKOLEINGENJOR 180 hp
TIDAL : DATATEKNIK, HOGSKOLEINGENJOR 180 hp
TIELL : ELEKTROTEKNIK, HOGSKOLEINGENJOR 180 hp
TIEPL : EKONOMI OCH PRODUKTIONSTEKNIK, HOGSKOLEINGENJOR 180 hp
TSILO : INTERNATIONELL LOGISTIK 180 hp
TISJL : SUOINGENJOR 180 hp
TIMAL : MASKINTEKNIK, HOGSKOLEINGENJOR 180 hp
TIMEL : MEKATRONIK, HOGSKOLEINGENJOR 180 hp
TSJKL : SUOKAPTEN 180 hp
TIDSL : DESIGN OCH PRODUKTUTVECKLING, HOGSKOLEINGENJOR 180 hp
OSPECIFIKT HOGSKOLEINGENJORSPROGRAM 180 hp
TKARK : ARKITEKTUR 300 hp
TKATK : ARKITEKTUR OCH TEKNIK, ARKITEKT/CIVILINGENJOR 300 hp
TKAUT : AUTOMATION OCH MEKATRONIK, CIVILINGENJOR 300 hp
TKBIO : BIOTEKNIK, CIVILINGENJOR 300 hp
TKMED : MEDICINTEKNIK, CIVILINGENJOR 300 hp
TKDAT : DATATEKNIK, CIVILINGENJOR 300 hp
TKELT : ELEKTROTEKNIK, CIVILINGENJOR 300 hp
TKGBS : GLOBALA SYSTEM, CIVILINGENJOR 300 hp
TKIEK : INDUSTRIELL EKONOMI, CIVILINGENJOR 300 hp
TKITE : INFORMATIONSTEKNIK, CIVILINGENJOR 300 hp
TKKEF : KEMITEKNIK MED FYSIK, CIVILINGENJOR 300 hp
TKKMT : KEMITEKNIK, CIVILINGENJOR 300 hp
TKMAS : MASKINTEKNIK, CIVILINGENJOR 300 hp
TKSAM : SAMHALLSBYGGNADSTEKNIK, CIVILINGENJOR 300 hp
TKDES : TEKNISK DESIGN, CIVILINGENJOR 300 hp
TKTFY : TEKNISK FYSIK, CIVILINGENJOR 300 hp



6.

TKTEM : TEKNISK MATEMATIK, CIVILINGENJOR 300 hp
OSPECIFIKT CIVILINGENJORSPROGRAM 300 hp

Vilken lasar pa ditt program laser du just nu?

Markera endast en oval.

L&sar 1
L&sar 2
L&sar 3

L&sar 4-5

Vad har din ena forélder/vardnadshavare for utbildningsbakgrund? *

Markera endast en oval.

Hdgst gymnasieexamen
Yrkeshogskola efter gymnasiet (1-2 ar)
Hogskoleutbildning pa minst 3 ar

Vet ej/Ej aktuellt

Vad har din andra foralder/vardnadshavare for utbildningsbakgrund? *

Markera endast en oval.

Hogst gymnasieexamen
Yrkeshogskola efter gymnasiet (1-2 ar)
Hogskoleutbildning pa minst 3 ar

Vet ej/Ej aktuellt



9. Harndgon av dina foraldrar/vardnadshavare last en hdgskoleutbildning inom *
naturvetenskap, teknik eller matematik?

Markera endast en oval.

Bada

Endast pappa/manlig vardnadshavare
Endast mamma/kvinnlig vardnadshavare
Ingen

Vill ej svara

10. Var kommer dina foraldrar/vardnadshavare ursprungligen ifran? (Svara flera *
ifall inte samma)

Markera alla som galler.

Sverige

Nordiskt land utanfor Sverige
Land i Europa utanfor norden
Land i Asien

Land i Afrika

Land i Nordamerika

Land i Sydamerika

Land i Oceanien

Ovrigt:

11.  Vilken paverkan tror du att dina foraldrars utbildningsbakgrund hade for ditt val *
av att soka till din nuvarande utbildning?

Markera endast en oval.

Inge Valdigt stor paverkan



12. Gaéllande foregaende fraga, motivera garna pa vilket satt det paverkade ditt val?

13.  Hur stor paverkan har dina personliga intressen och passioner haft for valetav *
ditt program?

Markera endast en oval.

Inte Valdigt viktigt

14. Har du deltagit i ndgon/nagot av foljande aktiviteter? (Anordnat av tekniska
hogskolor/universitet/foretag)

Markera alla som galler.

Tavlingar i grundskolan (T. ex. Teknikattan, Radda agget, Tekniktévlingen)
Tavlingar i gymnasiet (T. ex. Unga forskare, Blixtlaset, Olympiader)
Matematikstod (T. ex. Intize, Mattecentrum)

Sommarforskarskola

Studiebesok pa teknikforetag

Studiebesok pa Chalmers

Studiebesdk pa annan hogskola/universitet

Nej, inte deltagit i nagot av dessa

Ovrigt:



15. Gallande foregaende fraga, Till hur stor grad har aktiviteterna varit en bidragande
faktor till att du valt din nuvarande utbildning?

Markera endast en oval.

Vald Valdigt stor paverkan

Ingenjorsidentitet

16. Varfor valde du att studera ett program pa Chalmers?

17. Nar du sokte till Chalmers, hur viktigt var Chalmers anseende/rykte nar du *
valde ditt program?

Markera endast en oval.

Inte Mycket viktigt



18.

Hur mycket haller du med om féljande pastaenden?

Markera endast en oval per rad.

Haller
inte
med
alls

Haller
inte
med

Neutral

Haller
med

Haller
med
helt

Jag kanner mig
som en ingenjor
just nu

-

O

O

-

O

Jag tror jag
kommer kdnna
mig som en
ingenjor i
framtiden

Jag ser mig sjalv
som en ingenjor

Mina foraldrar
ser mig som en
ingenjor

Jag tycker om att
lara mig mer om
ingenjérsamnena

Jag kanner att
jag tillhér
ingenjorsomradet

Jag kadnner att
jag forstar
kurserna jag
laser

Jag kan prestera
bra pa mina
tentor

Andra kommer
till mig nar det
galler
ingenjorsfragor




19. Hurintressanta ar féljande ingenjorsomraden for dig?

Markera endast en oval per rad.

Inte alls Inte Ganska Mycket
) sarskilt Neutral | . y
intressant | intressant  intressant
intressant

Hallbar utveckling O @) @) @ @)
Industrin O O O O O
Forskning O O -, -, -,
Internationellt arbete D D D) O @)
Produktion C) C) O D O
Produkiutveckling O @) O O -,
Tekniskt arbete Q O Q Q O
Ekonomi/managment S D D) @) S




20. Hurviktiga ar foljande faktorer for att du ska vara ndjd med din framtida karriar?
Markera endast en oval per rad.

Inte Inte
alls sarskilt  Neutral
viktigt viktigt

Ganska Mycket
viktigt  viktigt

Lon och formaner

Bli kdnd

Hjalpa andra
medmanniskor

Arbeta med manniskor

Leda manniskor

Uppfinna/designa
saker

Utvecklingsméijligheter
inom jobbet

0 1010/0]0 (00
010 10/0]0 (00
010 10]0]0 (0|0
010 10]0]0 |00
010 10/0]0 (00

Att utveckla nya
kunskaper och
fardigheter

O
O
O
O
O

Att ha bra balans

mellan arbetsliv och @) @)

fritid

O
O
O

21. Vad vill du arbeta med i framtiden?

Det har innehallet har varken skapats eller godkénts av Google.

Google Formular
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D. Survey Email Introduction

Survey Email Introduction

CHALMERS

Webbversion

Enkatstudie om Chalmers-studenters

ingenjorsidentitet och utbildningsval

Vilkommen till enkétstudie om studenters bakgrund, uthildningsval och
ingenjorsidentitet vid Chalmers!

Som en del av mitt pagaende masterexamensarbete pa Chalmers genomfor jag en
undersékning om ingenjdrsidentitet och de bakomliggande motiven till varfor elever valjer
ett tekniskt program pa Chalmers.

Enkaten ar uppdelad i tva avsnitt for att fanga olika aspekter av din erfarenhet. | det farsta
awvsnittet ber vi dig att dela med dig av din bakgrund och utbildningsval, medan det andra
avsnittet fokuserar pa din upplevelse av att vara en del av ingenjérsutbildningen pa
Chalmers.

Din medverkan i enkaten tar ungefar 4-8 minuter, och dina svar kommer att vara anonyma
och konfidentiella. Svaren kommer huvudsakligen att analyseras med kvantitativa
statistiska metoder. Genom att dela med dig av din asikt ach upplevelse kan du bidra till en
djupare forstaelse for hur ingenjorsidentiteten formas under studietiden.

Om du har nagra fragor eller funderingar ar du valkommen att kontakta mig. Tack sa mycket
for din tid och ditt engagemang!

Leonardo Chouha
MP Ldrande och Ledarskap, Chalmers tekniska hdgskola
chouha@chalmers.se

Handledare: Anders fohansson
Institutionen fér Vetenskapens kommunikation och ldrande
anders.l.johonsson@chalmers.se
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