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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 di cult 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

1



1. Introduction

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 sta 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 di erent 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 a ected

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 a ected (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 in uence their choice of engineering program at Chalmers
University of Technology. This study seeks to understand the complex interplay
between students' background, eld 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 ndings of this thesis could have signi cant
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 eld, and factors in u-
encing career satisfaction.

1.2.1 Research Questions

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

N

How do the engineering students' background, eld of study, gender, and year
of study in uence their relationship to engineering?

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 ldentity

For an engineering student it is important to develop an engineering identity for
its own acceptance and recognition of its eld. This is important for the student's
willingness to enter and stay in the engineering eld 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 signi cant 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 signi cant 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 tted in the engineering eld (Godwin

et al., 2016).

Additionally, the students' own interest in engineering is a powerful motivator in

3



2. Previous Research

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 con dence
boost, resulting in them being able to tackle more di cult engineering problems.

According to Lakin et al. (2020), the rst 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 eld.

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
eld, 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 bene ts and wealth
associated with engineering, rather than a genuine passion for STEM and problem-
solving within the engineering eld. Therefore it is important to understand the
factors that in uence the development of an engineering identity.

2.2 Factors In uencing Student Program Choice

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

A Danish study investigated gender di erences 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 con dent 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 eld.

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
di ers from male engineering students that were more willing to start up their own
company.

Moreover, it is evident that there were di erences 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 su ciently and the
possibility to contribute scienti cally to the workplace. Similar di erences in the

pro les 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 signi cant
in uencing 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 speci ¢ 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
di erent ways, for example the decision to attend university, or even speci cally
selecting the same-sector major. According to a study done by Dryler (1998), the
same-sector e ect tended to be stronger for fathers and sons than mothers and
daughter.

Additionally, parental expectations have been identi ed as a signi cant factor in-
uencing 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 in u-

enced by socioeconomical factors but also the in uence of cultural values. Cultural
values do dier a lot in dierent 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

5



2. Previous Research

trait where the students have the opportunity to choose their own educational path
that ts their personal interest the most (Salj6, 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 rst 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 con dential, 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 ve individuals test the survey. During this test, it was discovered that

7



3. Methods

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 ve
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 eld,

including aspects such as parental background and career satisfaction. Speci cally,
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 ve 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
rst to third academic year of the program. For students in the rst 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 di erent 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 di erence between various groups such as gender, high school
program, background and nding possible correlations and signi cant di erences
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 le.
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
elds. 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 e ective 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 di erent 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. Error Mean = w



3. Methods

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 brie y described along with how each statistical method
has been applied to interpret the results.

3.3.3.1 Signi cance 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 signi cant di erence between the
populations that are considered.

A p-value ranges between 0 and 1. In this research a signi cance level) (vere
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 signi cant (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 signi cant di erence between them. This test is
commonly used in research when the goal is to compare the means of two groups
under di erent conditions.

The test works by calculating a t-statistic, which is the ratio of the di erence 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:

f= K3 Xe
s, L+ L

na n2

where:
" X and X, are the sample means of group 1 and group 2, respectively.
Sp Is the pooled standard deviation.

n,; and n, are the sizes of group 1 and group 2, respectively.
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3. Methods

The calculated t-statistic is then compared to a critical value from the t-distribution
table with degrees of freedonaf = n; + n, 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 signi cant di erence between
the group means.

In this study, the Independent t-test was used to investigate potential di erences
between various groups like genders. The null hypothesis in that case would be
that there is no signi cant di erence 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 signi cance level (0.05 in this study), the null hypothesis is therefore
rejected, indicating a signi cant di erence between genders.

3.3.3.3 Analysis of Variance (ANOVA)

Analysis of Variance (ANOVA) is a statistical method used to test di erences 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 di erent sources of
variation.

The formula for the F-statistic in ANOVA is:

_ Between-group variance
Within-group variance

where:

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

Within-group variance is the sum of the squared dierences 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 signi cant di erence between the group
means.
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3. Methods

3.3.4 E ect Sizes in Statistical Hypothesis Testing

E ect size is a crucial measure in statistical analysis, particularly when comparing
two independent groups. It indicates the magnitude of this di erence between these
groups. E ect size thus provides a measure of the practical signi cance of research
ndings, indicating the degree of signi cance of the relationship between variables
and the di erences between groups.

3.34.1 Cohen's d

One commonly used measure of e ect size for independent samples is Cohdn's
Cohen'sd is calculated by taking the di erence between two group means and di-
viding it by the pooled standard deviation of the data. The formula for Cohen'sl
IS:

_ Mean of Group A Mean of Group B

d Pooled Standard Deviation

Cohen (1977) suggested the following interpretations for di erent values of
" Small e ect size:d 0.2
Medium e ect size:d 0.5

Large e ect size:d 0.8

A large value of Cohen'sd indicates a substantial di erence 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 e ect
size. Eta-squared values range from 0 to 1. The interpretations of Eta-squared
values, as suggested by Cohen (1988), are as follows:

Small e ect size: 0.01

Medium e ect size: 0.06

Large e ect 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 signi cance. Conversely, a high Eta-squared value

indicates a large e ect size. This underscores the importance of considering both
statistical signi cance and e ect size in the interpretation of research ndings.
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A

Results

In this chapter, the results of the study are presented. The ndings 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 e ect 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 ldentity

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

Table 4.2: Result of independent two-sample t-test for gender di erences 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
signi cant di erence in means (p < .001). Similarly, male students were more likely
to see themselves as engineers, with a signi cant di erence observed (p < .001).

While both genders believed they would feel like an engineer in the future, the
di erence was not statistically signi cant (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 signi cant di erence (p = .004). They also felt a stronger
sense of belonging in the eld 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 signi cant di erence
(p = .005).
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4. Results

4.1.2 Engineering Fields

Table 4.3: Cross table of gender di erences in preferred engineering elds

Table 4.4: Result of independent two sample t-test for gender di erences in pre-
ferred engineering elds

The results showed signi cant di erences in the elds of Sustainable Development (p
< 0.001), The Industry (p < 0.001), and Technical Work (p < 0.001). This implies
that the gender di erences in these elds are statistically signi cant.
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4. Results

However, for elds Research, International Work, Production, and Product Devel-
opment, showed no signi cant di erence between the genders (p > 0.05).

4.1.3 Factors In uencing Career Satisfaction

Table 4.5: Cross table of gender di erences for factors in uencing career satisfac-
tion
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4. Results

Table 4.6: Result of independent two-sample T-test for gender di erences and
factors in uencing career satisfaction

The results from the t-test showed signi cant di erences 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 bene ts', "Work with people’, "Lead people’, De-
velopment opportunities within the job', and "To develop new knowledge and skills'
did not show signi cant di erences between the genders (p > 0.05).

4.2 Current Year in Program and Engineering
|dentity

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

Table 4.7: Cross table of di erences between current year in program and engi-
neering identity
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4. Results

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

There is a signi cant di erence in students' current and future identi cation 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 eld of study and their personal interest and passion,
engineering identity, preferred engineering elds and factors in uencing career sat-
isfaction.

4.3.1 Personal Interest and Passion

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

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

The ANOVA test shows that there is a signi cant di erence in how students in
di erent eld 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 ldentity

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

Table 4.12: Result of ANOVA test of eld 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-identi cation as an engineer, their
belief in feeling like an engineer, the sense of belonging in the eld of engineering,
their understanding of courses and their enjoyment of learning engineering subjects
all show signi cant di erences between elds of study (p < 0.05).

However, there was no signi cant di erence between the elds 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.
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4. Results

4.3.3 Engineering Fields

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

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

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

4.3.4 Factors In uencing Career Satisfaction

Table 4.15: Cross tables of elds of study and factors in uencing career satisfaction
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4. Results

Table 4.16: Result of ANOVA test for elds of study and factors in uencing career
satisfaction

The ANOVA test shows that the factors in uencing career satisfaction such as salary
and bene ts, 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 signi cant di erences between elds of study (p < 0.05).

However, there was no signi cant di erence between the elds 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 elds.

4.4.1 Engineering Identity

Table 4.17: Cross table of high school program and engineering identity
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4. Results

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 eld (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 eld
of engineering, and understanding the courses one is taking all show signi cant
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