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ABSTRACT 

The gender distribution in computer science (CS) education 

remains uneven, with a persistent underrepresentation of women. 

One challenge in improving diversity is that many women choose 

non-technical tracks in high school, and therefore often lack the 

required mathematics qualifications for STEM educations.  

The purpose of this study was to investigate gender differences in 

performance and challenges in an introductory programming 

course and examining the impact of prior experience. The course 

is part of a CS program with a balanced gender ratio and relatively 

low mathematical prerequisites compared to similar programs in 

Sweden, allowing students with backgrounds in social sciences, 

economics, or humanities to apply. Bringing in students from 

diverse academic backgrounds may offer valuable perspectives 

and contribute to a broader understanding of computer science.  

The study was based on observations, a survey, and longitudinal 

statistics of student performance. Our analysis showed that 

women and men passed the course at equal rates, and struggled 

with similar learning barriers, regardless of their prior knowledge 

in mathematics. However, prior experience in programming may 

have played a role in grade differences, with men tending to 

achieve higher average grades.  

These findings raise interesting questions about whether lowering 

entry requirements, particularly in mathematics, could be a viable 

approach to improving gender balance in computer science 

education.  
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1 Introduction 

In an increasingly digital world, software shapes how we live, 

work, and interact. As we depend more on these technologies, it is 

important to critically examine how they are made and by whom. 

Issues like excluding certain groups of people and the biases in 

technology have drawn more and more attention in the last few 

years. These concerns show why it is crucial to make software 

development more inclusive and representative.  

 

The demand for STEM (Science, Technology, Engineering, and 

Mathematics) competence is increasing as digitalization, 

automation, and emerging technologies continue to reshape both 

the public and private sectors. Computer Science (CS) is a central 

part of STEM, as it combines mathematics, technology, and 

engineering to solve real-world problems and drive 

innovation. Increasing interest in STEM and CS education among 

girls and women is essential to meeting future workforce 

demands, particularly in driving the green transition. To address 

this growing need, the Swedish government introduced a new 

STEM strategy on February 24, 2025, aimed at increasing 

enrollment in STEM education and improving student retention 

within these programs [1]. A key priority of the strategy is to 

ensure a more balanced gender representation in STEM education 

by encouraging more women to pursue education in these fields 

and improving completion rates.   

 

Several factors influence the gender balance in higher education. 

In the field of computer science, male students are in the majority. 
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One factor is the mathematics prerequisites. In Sweden, 

approximately 70,000 students graduate from upper secondary 

school each year with general entry requirements for higher 

education [2]. Many STEM programs require high knowledge in 

mathematics, typically taught in technical and natural science 

upper secondary education, which excludes students with 

backgrounds in social science and economics. Among the 37,000 

women who meet the general entry requirements, only 27% have 

completed more advanced mathematics (3C or higher in the 

Swedish school system). In comparison, 45% more men meet this 

requirement [2].  

 

Computer science involves both design and technology but is 

mainly seen as an engineering discipline. It also involves many 

other aspects, and apart from technical knowledge like coding, 

one can argue that computer science should be about social-, 

cultural- and political knowledge [3] [4]. Therefore, attracting 

applicants with backgrounds in non-technical fields could bring 

valuable perspectives and contribute to a more diverse and 

interdisciplinary approach to the field.  

 

 The study aims to understand the different types of difficulties 

students face in an introductory programming course and examine 

the relationship between students' performance, problem-solving 

abilities, stress and their prior knowledge of mathematics and 

programming. These are the research questions guiding this 

study:   

  

RQ 1: What differences exist between the genders in terms of 

performance in an introductory programming course?   

   

RQ2: How do the students perceive the programming introductory 

course and what can explain differences between genders?   

  

To answer the first research question, we conducted a statistical 

analysis of course results over the past five years. To address the 

second research question, we followed a programming course 

with 59 registered students over five weeks, observing the 

challenges they encountered. Based on these observations, we 

designed a questionnaire to gain deeper insights into how these 

challenges relate to gender and prior knowledge in mathematics 

and programming.  

  

The main contribution of this study is an in-depth exploration of 

how students with different levels of mathematics prerequisites 

are affected in a gender-inclusive programming course. By 

actively participating in tutoring sessions, we gained a deeper 

understanding of the challenges students face. Many comparable 

university programs in informatics and CS require stronger 

mathematical backgrounds and have a more unbalanced gender 

distribution. With this study, we aim to contribute to the 

discussion about whether entry requirements can be reconsidered 

to promote greater gender diversity and contribute to a broader 

range of educational backgrounds, including humanities and 

social studies. Many comparable university programs in 

informatics and CS require stronger mathematical backgrounds 

and have a more unbalanced gender distribution. With this study, 

we aim to contribute to the discussion about whether entry 

requirements can be reconsidered to promote greater gender 

diversity and contribute to a broader range of educational 

backgrounds, including humanities and social sciences - 

perspectives that may be valuable in shaping future technology.  

2 Background and Related Research 

This section provides an overview of the relevant background and 

examines previous research in the field.  

2.1 Gender-inclusive CS Education and 

Epistemological Pluralism 

Many people never become part of the computing learning 

context because they fear failure or believe they’re not “smart 

enough” to learn programming. Those who do pursue 

programming often find themselves in learning environments 

where the broader context, the real-world impact and 

transformative power of code, is missing. Instead, programming is 

often taught in a decontextualized, abstract, and formal way [3] 

[5] [6]. Furthermore, the culture within computing can often feel 

excluding - not by intention, but due to structural barriers [5] [7] 

[8] [9] [10]. For female students, career choice is strongly 

correlated with confidence in the subject [11].  

 

Epistemological pluralism is about accepting the validity of 

multiple ways of knowing, doing, and thinking [12]. In the field of 

computer science, it can mean a diversity of practices and 

approaches to knowledge [13]. Björkman proposes that focusing 

on epistemological pluralism has the potential to enhance 

computer science education [13]. She explores ways to broaden 

the concept of 'knowing computer science'. Beyond diversity 

among students and practitioners of CS, achieving this involves 

diversity in ways of knowing and learning.   

  

In line with this, Turkle and Papert [6] also highlight the 

importance of embracing diverse ways of knowing within the 

computing field. They delineate various styles and voices within 

computer culture, ranging from logical, linear, formal, and 

abstract to contextual and narrative. They distinguish between the 

planners' approach and the bricolage approach, where the latter 

differs from the classic engineering method by focusing on 

tinkering, play, and the methods of an artist, rather than 

systematically developing a plan.  

  

In a more recent study [20], the concept of gender-inclusive 

CS education is explored through a literature review aimed at 

identifying key themes for broadening participation in CS courses 

and programs. The study reveals essential themes such as design 

and creativity, collaboration and communication, and self-

regulated learning. Our study will further examine whether an 

introductory programming course incorporates any of these 

elements and, if so, whether they play a role in motivating 

students and supporting their success in the course.  

2.2 Learning Barriers in Programming 

In 2018, programming was incorporated into the mathematics and 

technology education curriculum for grades K-12 in Sweden. This 

integration aimed to equip students with problem-solving skills, 

data processing abilities, visualization skills and a fundamental 

understanding of computer science in an increasingly digitalized 

society [14]. However, research suggests that when programming 
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is taught without meaningful connections to students’ identities 

and societal contexts, it can lead to reduced interest in computer 

science, frustration, and the perception that coding ability is a 

talent rather than a skill that can be developed [3].  

 

Programming is not only a logical activity – it also includes 

cognitive and social processes [3]. One is not born with an interest 

in computing, it is a social process, where the people around you 

develop that interest [5]. Software engineering requires a 

combination of both technical and soft skills [16] [17]. The main 

challenge in mastering introductory software development is not a 

lack of general intellectual capacity, but rather gaps in essential 

competencies, such as practical, cognitive, and social skills, which 

are vital for success in computer science and related fields. [18]   

 

Several theoretical frameworks help explain the challenges 

students encounter in programming education. The Learning 

Barriers Framework [3] identifies common barriers such as 

difficulties in conceptualizing a computer program’s purpose, 

selecting appropriate tools, integrating programming components, 

and interpreting program behavior. Additionally, Loksa’s 

Problem-Solving Framework [15] emphasizes the importance of 

structured problem-solving, highlighting that coding should be 

preceded by careful planning, solution evaluation, and self-

regulation, an essential cognitive process for navigating 

programming challenges [19]. Beyond cognitive barriers, Sandra 

Harding’s framework “Three Aspects of Gender” [7] underscores 

the role of societal norms and structural inequalities in shaping the 

students' experiences with technology, highlighting the impact of 

stereotypes, institutional biases, and individual self-perception on 

engagement in programming.  

 

Addressing these challenges requires educational settings that not 

only enhance problem-solving skills but also foster an inclusive 

learning environment that empowers all students to see 

themselves as capable programmers.  

 

We have used these theories as a foundation for designing our 

study, to understand how these barriers affect students' success 

and to investigate whether these barriers differ based on gender 

and/or prior knowledge.   

2.3 Course Design 

The course that we studied was a 7.5-credit course in 

programming. It is part of a bachelor's degree, and the students are 

enrolled in the course during the first semester of the program. 

The number of students is around 60 each year but since the 

program runs in a blended synchronous mode the dropout is rather 

high during the first semester (the exact figures are described in 

the result section). Learning outcomes include the ability to:  

• explain basic programming concepts,  

• use modern tools to write and execute code,  

• identify and correct errors in code,  

• develop software that solves simple problems based on 

given requirements,  

• apply fundamental principles of object-oriented 

programming.  

 

The examination consists of laboratory assignments with oral and 

written examinations and a written and oral exam. The teachers’ 

strategies have several similarities in the aspects that are described 

in [20]. The authors present a literature review where essential 

aspects of gender-inclusive design are presented.   

 

The teaching has been elaborated upon long experience and 

extended engagement in teaching.  The teachers in the course are 

engaged, the outspoken goal is that all students should succeed, 

and a lot of resources are put into implementing that. A significant 

amount of resources are dedicated to ensuring this outcome. To 

begin with, the teachers emphasize establishing a welcoming and 

supportive atmosphere, which, according to Frieze and 

Quesenberry [21], is important. The atmosphere is important since 

it creates an environment where all students feel welcome to raise 

all their questions. There are also possible to get help in different 

ways including chat (group and one-on-one), programming 

workshops, lectures, and group and one-on-one tutoring. The 

teachers also strive to include meta-cognition since they teach 

systematic problem-solving strategies and talk about how to learn 

programming. Those aspects are described by Loksa et al [15]. 

There are also study groups and the students are encouraged to 

participate in those, and this is another of the aspects that are 

presented by Sällvin, Öberg and Mozelius [20]. Pair-programming 

is also described as important in gender-inclusive design of 

computer education by Mozelius [22] and Kumar & Raj [23]. In 

this course, the concept of mob-programming, or ensemble-

programming, was used as an oral exam. Mob-programming has 

its roots in pair programming, but instead of two people, it 

involves a team working on a problem simultaneously. In this 

case, the students told the teacher how to program so the teacher 

was the one sitting with the keyboard. The students filled in after 

each other and by that solved the problem together. Finally, 

another example of including aspects that was used by the 

teachers is to use a wide variety of examples and put effort into 

choosing examples that engage the students. One example is that 

an amusement park was used as the case where the students then 

had to solve amusement-park-related programming problems. 

This is a way of connecting the classroom to the outside world as 

described by for example Ko et al. [3]. 

3 Method 

This section outlines the methods used for data collection and 

analysis in this study. Data collection was conducted through a 

combination of student performance data, observations during 

tutoring and a survey. Statistical analysis was used to identify 

trends and patterns. 

3.1 Data Collection 

This section describes the methodological approach adopted to 

address the research questions, including the data collection 

strategies and analytical techniques employed in the study. 
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Figure 1: Overview of the methodological approach 

The empirical material in this study consisted of four components 

aimed at understanding the challenges students and lecturers face 

in an introductory programming course within an Information 

Systems program at a Swedish university. These components 

included: (a) Course performance data, including status and 

grades from five course instances over a period of five years. (b) 

Observations and tutoring sessions were conducted throughout the 

course to understand where students struggled with programming 

tasks. (c) A student survey, designed based on the observations 

and relevant theories of learning barriers [5] [7] [24], was 

conducted after the course to gather information on challenges 

and prior knowledge. Finally, the survey responses and course 

result statistics were examined through hypothesis-driven analysis 

based on the collected data. Figure 1 provides an overview of the 

methodological approach, outlining the data collection steps. The 

steps are further explained below.  

a) Data was collected from five course instances of the 

introductory programming course in the bachelor programme. The 

number of students in one course instance is low from an 

international perspective therefore it was considered important to 

use several instances to reach a number of datapoints that will 

make it possible to see patterns and reach significant results. The 

data was collected from Ladok the system where all results are 

stored. Ladok is the national system that is used in Swedish higher 

education for different kinds of study administrative processes. 

The name of the students and their social security number were 

only used during the period of time when the data was collected 

meaning that when all the data was collected both names and 

social security number were deleted in order to make the data to 

not include personal information. The number of datapoints is 

250. The variables used are: Gender (1= Male, 2= Female),  

CourseStatus (where 0=Registered but not completed and 1= 

Completed), and Grade 1-5 (where 1 is the lowest grade (E) and 5 

is the highest grade (A))  

b) Observations and tutoring sessions with 20 students 

(individually or in smaller groups) throughout the course to gain 

insight into their difficulties and where they struggle when solving 

programming tasks. Data was collected in the form of notes from 

tutoring sessions, including direct quotes and observations on the 

types of challenges students encountered. All data was fully 

anonymized; however, notes were made on whether the student 

was male or female to identify potential differences in challenges 

faced by men and women.  

c) A student survey developed based on the lecturer interviews, 

observations, tutoring sessions, and theoretical perspectives on 

learning barriers and communities of practice. The survey was 

conducted immediately after the course and included questions on 

prior knowledge in mathematics and programming as well as 

students’ educational background. 34 students responded to the 

survey: 18 women, 15 men, and 1 who preferred not to disclose 

their gender. 

3.2 Analysis 

This section outlines the analytical approaches used to examine 

the data collected from course performance records and student 

survey responses. 

 

3.2.1 Course Result Data. Two hypotheses were formulated to 

address the first research question.    

Hypothesis 1: There is no difference in course completion rates 

between male and Female students in the introductory 

programming course.   

Hypothesis 2: There is no difference in median grades between 

male and female students in the introductory programming 

course.    

Our analysis aimed to evaluate our two hypotheses. The Ladok 

data on completion rates was analyzed using the chi-squared test 

for equal proportions in SPSS, as the variable is qualitative 

dichotomous. A median test was used to investigate whether there 

was a significant difference in grades between female and male 

students.  

 

3.2.2 Survey Based on Theories and Observation. Theories on 

learning barriers suggest that students may encounter various 

obstacles during the problem-solving process, such as 

understanding the problem, planning a solution, implementing the 

solution, and testing and debugging. These theories served as a 

foundation during the observations, guiding the identification of 

students’ difficulties. Observations during tutoring sessions 

indicated that many students experienced frustration and needed 

strategies to overcome various learning barriers. Some differences 

were noticed between men and women in terms of perceived 

difficulties and stress, which did not necessarily correlate with 

actual performance. The observational data were then categorized 

for the purpose of informing the survey design. Based on these 

observations, the following survey questions were formulated: 

   

Learning barriers: How challenging did you find the following 

steps in the problem-solving process when working on 

programming tasks? (Not challenging at all, slightly challenging, 

moderately challenging, very challenging, or extremely 

challenging)   

• Understanding the problem itself   

• Relating it to similar problems I have encountered 

before   

• Planning a solution (e.g., using words or pseudocode)   

• Translating the plan into working code   

• Testing and debugging the program   

• Using Visual Studio   
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• Using GitHub   

   

Perceived challenges and motivation: Which of the following 

statements best describes how you felt during the programming 

course?   

• I felt comfortable and confident   

• I felt challenged but motivated   

• I often felt uncertain and overwhelmed   

• I felt very stressed and frustrated  

  

For the analysis of the survey results, a descriptive statistical 

approach was used, to visualize the data through diagrams and 

comparing patterns. By creating charts, the data was presented in 

a way that made it easy to observe the distribution of answers and 

any notable variations.  

4 Results 

This section presents findings from both the student performance 

data and the student survey. 

4.1 Course Result 

The data in this section were obtained from Ladok and covers five 

course instances during five years. 

 
Figure 2: Course grades for men and women 

Table 1: Differences in course results between women and 

men  

 
Table 1 visualizes data from five course instances, showing that 

127 men and 123 women took the course. In total, 188 students 

passed, while 62 did not. To determine whether there are any 

gender differences in course completion, we conducted Chi-

Square tests. 

 

The results indicate no significant difference between men and 

women in successfully completing the introductory programming 

course. The mean rank for grades is higher for men (107.42) 

compared to women (80.12). A Mann-Whitney U-test confirms 

that this difference is statistically significant, indicating that male 

students received higher grades in the introductory programming 

course than female students. 

4.2 Survey 

The survey included questions about the challenges students faced 

in the course, their previous programming experience, and the 

level of mathematics they studied in upper secondary school. To 

test the hypotheses related to the research questions, the data is 

presented in diagrams for a clearer overview.  

 

4.2.1 Learning Barriers 

 
Figure 3: Men’s learning barriers  

 

 
Figure 4: Women’s learning barriers  

 

4.2.2 Stress and Motivation. 

 

 
Figure 5: Gender differences in student’s perceived level of 

stress and motivation within the course  

 

4.2.3 Prior Knowledge in Mathematics. 
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Figure 6: Relationship between prior mathematics knowledge 

and students' perceived challenges and motivation  

 

In line with classifications derived from the Swedish upper 

secondary education system, we categorized prior mathematics 

experience into four levels:  

 

- Advanced Mathematics involves abstract reasoning and 

advanced concepts such as functions, derivatives, and integrals. 

This level is typically studied by students preparing for science or 

engineering fields and emphasizes analytical thinking and 

symbolic manipulation.  

 

- Intermediate Mathematics includes algebraic structures, 

exponential and logarithmic functions, and introductory calculus 

concepts. It supports technical problem-solving and modeling 

relevant to applied contexts.  

 

- Basic Mathematics covers topics such as quadratic equations, 

basic statistics, and functions. It is generally applied in nature, 

offering a moderate level of abstraction and commonly pursued 

by students in social science or business-related programs.  

 

- Minimal Mathematics includes foundational arithmetic, basic 

algebra, and elementary statistics. It focuses on practical 

applications and numerical methods and represents the minimum 

level of preparation required for entering the course.  

 

4.2.4 Prior Programming Experience. 73 percent of the men who 

responded to the survey had some previous experience in 

programming, compared to 38 percent of the women. 

 

 
Figure 7: Relationship between prior programming 

experience and students' perceived challenges and motivation  

4.3 Research Questions 

RQ 1: What differences exist between the genders in terms of 

performance in an introductory programming course?  

 

An equal number of women and men have passed the course 

during this longitudinal study of five years. However, the grades 

are significant higher for men than for women (se figure 2 and 

table 1). The latter can be explained by the fact that more men 

than women have prior experience in programming, but this has to 

be further studied since there might be other explanations.   

 

RQ2: How do the students perceive the programming introductory 

course and what can explain differences between genders?    

 

In response to RQ2 we divided the answer into three parts: course 

performance, the learning barriers they encountered, and their 

perceived level of stress. The analysis reveals some differences in 

how women and men experience the challenges of programming. 

47% of women and 14% of men reported feeling very stressed 

and frustrated during the course. No significant differences were 

found in learning barriers between men and women. They all 

struggle more with the computational thinking than with the 

process and tools. We cannot find any clear correlations between 

prior knowledge in mathematics or programming and perceived 

stress and motivation in the programming course. 

5 Discussion 

In this section, we discuss the key findings of the study, focusing 

on the various factors that influence students' experiences and 

performance in the introductory programming course. 

5.1 Learning Barriers 

When we compared the responses to the survey question about 

learning barriers and how challenging the students found the 

different steps in the problem-solving process, we did not observe 

any significant differences between men and women (see Figure 3 

and 4). Both groups found tasks related to computational thinking 

more challenging than those involving tool usage, testing, and 

debugging. 

 

47 percent of the women reported feeling very stressed and 

frustrated during the course, while the corresponding figure for 

men was 14 percent (see Figure 5). No women and only one man 

felt comfortable and confident. 29 percent of the women and 50 

percent of the men felt either challenged but motivated or 

comfortable and confident. Further investigation into these aspects 

could provide deeper insights into how to support women in 

overcoming these challenges in programming courses 

5.2 Prior Knowledge 

To examine how students' prior knowledge in mathematics affects 

their perceived challenges in the course, we compared responses 

based on mathematics backgrounds (see Figure 6). Given that the 

greatest frustration, according to both observations and survey 

responses, was experienced during the stage of translating the plan 

into code, the abstract thinking and problem-solving skills 

students bring from their mathematics background could be 

assumed to play an important role. However, our findings show 

no clear pattern indicating that students with a more advanced 

background in mathematics felt more confident.  

 

A significant larger proportion of the men who responded to the 

survey had previous experience in programming, compared to the 

women. However, when comparing beginners with those who had 

prior experience (as shown in Figure 7), we do not observe any 

significant differences in motivation and stress levels. 
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5.3 Course Performance 

Although men and women completed the course at similar rates, 

male students achieved higher average grades than female 

students. This, however, should be linked to the fact that men 

have more previous experience in programming.  

5.4 Gender-inclusive CS Education 

The course we have studied already includes several gender-

inclusive elements related to epistemological pluralism within CS, 

as described in section 2.3. However, there is still more that can 

be done to lower the barriers so that both women and men can 

successfully complete the first programming course. An important 

aspect of epistemological pluralism that could be further 

emphasized in the course design is the metacognitive aspect and 

self-regulated learning. This means teaching more systematic 

problem-solving strategies and trying to make students aware of 

how they learn, which could facilitate their success in the course.  

 

Lowering the mathematics entry requirements to significantly 

increase the number of women eligible to apply for computer 

science programs may seem like a straightforward approach to 

improving gender balance. However, this study is limited to the 

first programming course, which has proven to be a significant 

barrier for many students. Further research is needed to better 

understand the role that prior mathematical knowledge plays in 

the longer-term success of students in the field.  

 

Sixteen students who participated in the study have agreed to 

provide further insights into their programming challenges, 

making it possible to track their progress throughout the study 

program and potentially into their professional careers. 

5.5 Threats to Validity 

5.5.1 Internal Validity. Two of the authors have also been 

involved as teachers in the course, which could introduce some 

bias. However, two of the authors have not been involved, and 

quantitative data from multiple course instances has been used to 

strengthen the findings.  

5.5.2 External Validity. The study is based on a limited number of 

students and focuses on a single programming course within one 

study program at a single university, which limits the 

generalizability of the results. This was partially mitigated by 

using data from multiple sources, including questionnaires and 

course records. In addition, the course serves as a useful example 

of how to design courses with an inclusive approach. 

5.5.3 Construct Validity The questionnaire was based on previous 

research and on factors known to influence learning in 

programming courses. Future research could build upon this and 

contribute to the development of a standardized method for 

investigating students' experiences in introductory programming 

courses. Part of the questionnaire was tested in a pilot study with 

another group of students, which provided valuable feedback on 

how the questions were interpreted. 

6 Conclusions and Future Research 

This study explored gender differences in performance and 

perceptions in an introductory programming course. The pass 

rates, studied over a five-year period, for men and women were 

equal. However, men consistently achieved higher average grades 

than women. This disparity appears to be linked to differences in 

prior programming experience, although further investigation is 

needed to identify other contributing factors.  

Regarding students' perceptions, the analysis showed notable 

differences in stress levels between genders, with a significantly 

higher percentage of women reporting high stress and frustration 

during the course.   

Another interesting finding was that neither gender nor prior 

mathematics knowledge showed any correlation with the 

challenges students faced. This is particularly interesting to 

explore further, considering that lowering the mathematics 

prerequisites significantly increases the number of potential 

applicants to these programs, especially among women, as only 

27% of female graduates from Swedish upper secondary schools 

have the higher level of mathematics skills typically required for 

qualification to advanced STEM and CS programs.  

Future research would benefit from expanding the study to 

include CS1 courses at additional institutions. It would also be 

valuable to explore whether gender and prior mathematics 

knowledge impact performance in more advanced programming 

courses. 

ACKNOWLEDGMENTS 

We would like to thank the students and lecturers of the 

introductory programming course for their participation and 

willingness to collaborate. Their involvement has been essential to 

this study. 

REFERENCES 
[1]  Swedish Government, A STEM Strategy for Sweden, 2025. [Online]. 

Available: https://www.regeringen.se/informationsmaterial/2025/02/en-stem-

strategi-for-sverige/  

[2]  Skolverket, Slutförd utbildning och studieresultat – examen, studiebevis och 

grundläggande behörighet – inom 3 år för elever som började år 2021, 2024. 

[Online]. Available:  

https://www.skolverket.se/skolutveckling/statistik/. [Accessed: Feb. 18, 2025].  

[3]  Amy J. Ko, Anne Beitlers, Brett Wortzman, Matt Davidson, Alannah Oleson, 

Mara Kirdani-Ryan, Stefania Druga, Jayne Everson (2023). Critically 

Conscious Computing: Methods for Secondary Education. 

https://criticallyconsciouscomputing.org/, retrieved 10/3/2023.  

[4] Bijker, Wiebe E. "How is technology made?—That is the question!." Cambridge 

journal of economics 34.1 (2010): 63-76.  

[5]  Margolis, Jane, and Allan Fisher. Unlocking the clubhouse: Women in 

computing. MIT press, 2002.  

[6] Turkle, Sherry, and Seymour Papert. "Epistemological pluralism: Styles and 

voices within the computer culture." Signs: Journal of women in culture and 

society 16.1 (1990): 128-157.  

[7] Harding, Sandra G. The science question in feminism. Cornell University Press, 

1986.  

1580



FSE Companion '25, June 23--27, 2025, Trondheim, Norway L. Sällvin et al. 

 

 

 

[8] Margolis, Jane. "Unlocking the clubhouse: a decade later and now what?." 

Proceeding of the 44th ACM technical symposium on Computer science 

education. 2013.  

[9] Svensson, J.. Wizards of the Web: En outsiders resa in i teknisk 

kulturprogrammering och matematik . Nordiccom. 2021  

[10] Xie, Benjamin, et al. "A theory of instruction for introductory programming 

skills." Computer Science Education 29.2-3 (2019): 205-253.  

[11] Aivaloglou, Efthimia, and Felienne Hermans. "Early programming education 

and career orientation: the effects of gender, self-efficacy, motivation and 

stereotypes." Proceedings of the 50th ACM technical symposium on computer 

science education. 2019.  

[12] Wagner, Ina. "Connecting communities of practice: Feminism, science, and 

technology." Women's Studies International Forum. Vol. 17. No. 2-3. 

Pergamon, 1994.  

[13] Björkman, Christina. Crossing boundaries, focusing foundations, trying 

translations: Feminist technoscience strategies in computer science. Diss. 

Blekinge Institute of Technology, 2005.  

[14] Humble, Niklas, Peter Mozelius, and Lisa Sällvin. "Remaking and reinforcing 

mathematics and technology with programming–teacher perceptions of 

challenges, opportunities and tools in K-12 settings." The international journal 

of information and learning technology 37.5 (2020): 309-321.  

[15] Loksa, Dastyni, et al. "Programming, problem solving, and self-awareness: 

Effects of explicit guidance." Proceedings of the 2016 CHI conference on 

human factors in computing systems. 2016.  

[16] Thurner, V., A. Böttcher, and V. Winter. "Soft Skill Development along the 

Education Path." International Journal of Engineering Pedagogy 2.3 (2012). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[17] Assyne, Nana, Hadi Ghanbari, and Mirja Pulkkinen. "The essential 

competencies of software professionals: A unified competence framework." 

Information and Software Technology 151 (2022): 107020.  

[18] Thurner, Veronika, Axel Böttcher, and Andreas Kämper. "Identifying base 

competencies as prerequisites for software engineering education." 2014 IEEE 

Global Engineering Education Conference (EDUCON). IEEE, 2014.  

[19] Loksa, Dastyni, and Amy J. Ko. "The role of self-regulation in programming 

problem solving process and success." Proceedings of the 2016 ACM 

conference on international computing education research. 2016.  

[20] Sällvin, Lisa, Lena-Maria Öberg, and Peter Mozelius. "Essential Aspects of 

Gender-inclusive Computer Science Education." International Conference on 

Gender Research. Vol. 7. 2024.  

[21] Frieze, Carol, and Jeria L. Quesenberry. "From difference to diversity: including 

women in the changing face of computing." Proceeding of the 44th ACM 

technical symposium on Computer science education. 2013.  

[22]  Mozelius, Peter, and A. Azevedo A. Mesquita. "It is getting better, a little 

better–female application to higher education programmes on Informatics and 

System science." proceedings of the International Conference on Gender 

Research. 2018.  

[23]  Kumar, Amruth N., and Rajendra K. Raj. "Computer Science Curricula 2023 

(CS2023) Community Engagement by the ACM/IEEE-CS/AAAI Joint Task 

Force." Proceedings of the 54th ACM Technical Symposium on Computer 

Science Education V. 2. 2023.  

[24] Ko, Amy J., Brad A. Myers, and Htet Htet Aung. "Six learning barriers in end-

user programming systems." 2004 IEEE Symposium on Visual Languages-

Human Centric Computing. IEEE, 2004.  

 

1581


