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Abstract. There is a constantly growing need for skilled professionals in the comput-
ing field, which poses challenges for finding the right people for the job. According
to the 2022 Digital Economy and Society Index, 55% of companies have problems
filling their tech positions. At the same time, the computing sector is going through
a diversity crisis, as the majority of its players are Global Northern, heterosexual,
white, able-bodied men. Technology permeates our lives, so a lack of diversity in the
tech industry, especially when designing software, can lead to bias and exclusionary
user experiences. As a consequence, we need to attract young people - for instance,
Generation Z (GenZ), born between the mid-1990s and the 2010s - to computing
majors. Moreover, there is a need for actions with a retention plan and a strategy to
guide a more diverse group toward leadership roles both in academia and industry.
Even though the awareness about Diversity, Equity, and Inclusion (DEI) is continu-
ally being raised, interventions that focus on inclusiveness are still necessary. With
the present paper, we aim to contribute to a better alignment of how to design in-
terventions for including younger people in computing. According to research, GenZ
cares about social values and a meaningful contribution to society, that is, DEI, as
part of their work. In this paper we are presenting an intervention project, designed to
increase DEI in computing, as part of which we collected testimonials by stakeholders
working in computing. As a quality check, we performed content analysis after the
completion of the project, to investigate to what extent the experiences listed by CS
professionals and the interests of GenZ align with one another. Applying multiple
methods of cross-checking, we confirmed the presence of social aspects in the lived
experiences of CS professionals. Findings show that professionals in the field recog-
nize computing’s social embeddedness, which aligns with younger students’ values
and expectations and confirms that computing is a valid choice to achieve their goals
of making a positive change in society. This study is part of a larger effort proposed
and realized by EUGAIN, a Horizon Europe-sponsored COST Action, whose purpose
is to create a European network that enhances gender balance and diversity in the
field of computing.
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1 Introduction

Technology has become so widespread nowadays that it penetrates people’s daily lives. This,
on the one hand, results in a constantly growing need for skilled professionals in the com-
puting field 1. According to the 2022 Digital Economy and Society Index, 55% of companies
have problems filling their tech positions [2]. On the other hand, due to technology’s ubiq-
uitous role, it is essential to create software which is useful and usable for a wide range of
people. This requires diverse development teams so team members can check each other’s
blind spots and avoid bias [3]. Studies show that diversity also leads to greater creativity and
success [4]. Despite this, computing is a homogeneous field: the workforce predominantly
constitutes white, cis-gendered, heterosexual, Global Northern, young, middle-class men [5].
Women constitute only 19% of the computing job market within Europe [6].

Even though the awareness about Diversity, Equity, and Inclusion (DEI) in computing
is continually being raised, interventions that focus on inclusiveness are still necessary. In
order to tackle the growing demand for computing professionals and to achieve DEI, we need
to reach young people - for instance, GenZ, born between the mid-1990s and the 2010s [7]
- to join computing majors.

In this paper we are presenting an intervention project, proposed and realized by EU-
GAIN [8], a Horizon Europe-sponsored COST Action, whose purpose is to create a European
network that enhances gender balance, and broadly DEI, in the field of computing. Within
the frames of this project, we have designed an initiative that focuses specifically on the bet-
ter involvement of young people in computing, through short interviews with role models,
posted on social media. The project proved to be one of the most successful interventions
of the Action, achieving promising results in terms of total views. Therefore, the authors
decided to build a content analysis-focused research study on it, in order to understand
which key features of this novel intervention intended for GenZ have been successful.

In this study, we are analyzing the testimonials collected for the intervention project,
which were produced by stakeholders working in computing, in order to identify the key
features describing their experiences in the field. We extracted 31 keywords and grouped
them in five macro themes: Computing, Academia, Skills, Society and Gender. Then, we
checked the robustness of our findings with different methods, and confirmed them. The
propose of our examination, which marries data mining and feature extraction methods, is
to check the content of the testimonials, more precisely to see how much the perception of
computing and the interest of GenZ are consistent with each other. Our goal is to contribute
to a better understanding of how to design interventions that target younger generations,
with the purpose of achieving DEI in computing.

1 “The word computing refers to a goal-oriented activity requiring, benefiting from, or associated
with the creation and use of computers. [...] computing includes a variety of interpretations
such as designing and constructing hardware and software systems for a wide range of purposes:
processing, structuring, and managing various kinds of information; problem solving by finding
solutions to problems or by proving a solution does not exist; making computer systems be-
have intelligently; creating and using communications and entertainment media; and finding and
gathering information relevant to any particular purpose.” [1]
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2 Background

2.1 Inclusion in Computing

Gender balance is one of the main challenges of the 21stcentury. According to the UN, one
of the Sustainable Development Goals (UN SDG5) is to achieve gender equality [9]. Women
are at a disadvantage in a number of areas compared to men. For example, girls are forced to
leave education earlier than boys [10], growing up they are less likely to get well-paid jobs [11]
or be in leadership roles [10], and they are more often victims of domestic violence [12]. When
it comes to the digital world, women are underrepresented in both technical and decision-
making roles, which leads to software that excludes the female perspective and reinforces
binary gender hierarchies [13]. Being a complex and deeply entrenched problem, gender
equality requires concerted efforts in multiple areas of life, including technology.

There is an increasing awareness of the need for inclusion in computing. In fact, tech
companies often join the DEI conversation because they realized it is beneficial for their
image as an employer. As a consequence, there are a number of initiatives whose purpose
is to channel a more diverse crowd into computing education, as well as actions that focus
on retention and strategies that guide a more diverse group toward leadership roles in both
academia and industry. Role models, networking, and mentoring are among the key strate-
gies to involve non-stereotypical players into the field. In the following, we will present one
example for each of the above approaches to increase DEI through the gender perspective.

Firstly, Girls’ Day is an international program and campaign, running annually from
the early 2000s, with the aim of promoting STEM fields to girls in primary and secondary
education mainly through role models (see: in Germany, in Hungary, and in Australia for
example2). Every year a high number of universities, research institutes, and corporations in
the STEM field offer to host and organize programs for girls within the frames of this one-
day event. The goal is to give girls a first-hand experience about studying and/or working
in the field, not just regarding the environment and the types of activities the different
jobs involve, but also through meeting relatable role models in the field [14]. Studies show
that role models, especially non-stereotypical role models, have a crucial impact on making
computing accessible for women [15–18].

Secondly, to raise awareness about bias within higher education, Girl Project Ada3 aims
to contribute to the effort of helping more women to graduate in the computing field. Ada,
operating at the Norwegian University of Science and Technology, organizes social and career
events for women, so it puts a lot of attention to networking as its tool. Networking and the
visibility of female peers have shown to enhance retention [19].

Thirdly, Women STEM UP4, a European collaboration project with five partner insti-
tutions, aims to increase DEI in STEM – and mainly computing – education through a
mentorship scheme. By acknowledging the positive effect of female mentors on the success
of female students in computing [20], the initiative wishes to facilitate retention and con-
tribute to a growing awareness of DEI in computing education through its mentorship and
inspiration academy.

2 Germany:https://www.girls-day.de/ueber-den-girls-day/was-ist-der-girls-day2/
english; Hungary: https://lanyoknapja.hu; Australia: https://www.gdostem.com.au

3 see link https://www.ntnu.edu/ada
4 see link: https://www.women-stem-up.eu

https://www.girls-day.de/ueber-den-girls-day/was-ist-der-girls-day2/english
https://lanyoknapja.hu
https://www.gdostem.com.au
https://www.ntnu.edu/ada
https://www.women-stem-up.eu
https://www.girls-day.de/ueber-den-girls-day/was-ist-der-girls-day2/english
https://www.girls-day.de/ueber-den-girls-day/was-ist-der-girls-day2/english
https://lanyoknapja.hu
https://www.gdostem.com.au
https://www.ntnu.edu/ada
https://www.women-stem-up.eu
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2.2 EUGAIN

To achieve DEI goals in computing, in 2020 Horizon Europe sponsored EUGAIN5, a 4-
year COST Action, whose goal is to improve gender balance in the field of computing
through creating and strengthening a multi-cultural European community of academics. By
doing so, it aims to use the tools of role models, networking, and mentoring, as described
in the previous section, to enhance DEI. Based primarily in academia, the initiative has
five working groups, focusing on multiple aspects of DEI in computing. EUGAIN wishes
not only to map and invigorate the different areas of computing education, it also wishes
to connect the findings to the industry, as well as to design interventions for inclusion.
Starting in November 2020, EUGAIN has over 150 members from 39 European countries as
of November 2022, at the half-time of the project.

Inclusiveness necessitates the acknowledgement that gender is only one dimension of an
individual’s identity, and as such, exclusion and bias cannot be eradicated with a single focus
on binary gender. As the Theory of Intersectionality points out, the overlapping dimensions
of identity, such as gender, sexuality, socio-economic status, ethnicity, religion, nationality,
dis/ability, and education, affect one’s experiences as a whole [21]. The combination of
these factors can account for the individual’s unique disadvantages and challenges; thus,
inclusiveness can only be achieved with a shift in approach.

In fact, the need for more workforce and more DEI in computing underscores the urgency
of finding better ways to attract young people to the computing field. GenZ, also called as
digital natives [22], has a pronouncedly different view on the digital world, as well as on
social values, than previous generations [23]. Due to their early exposure to the internet
and digital technologies, they are much more aware of social issues and global problems
than other generations [24], appreciating and expecting the values of DEI from their work
environments [25]. They cherish career paths that allow them to realize themselves and
meaningfully contribute to social issues according to their values [26].

In line with this, the Action puts great emphasis on supporting younger generations
within the field. Early career academics receive support through grants, joint projects, net-
working, and mentorship within the Action. This way, EUGAIN aims to serve as an interven-
tion that helps the retention of young people in computing and contribute to a more diverse
leadership within academia and industry. In the summer of 2022 a new role was created
within the Core Group to better fit with this specific goal. Even if it is not a tradition in
COST projects, this Action decided to appoint a Young Researcher and Innovator Coordi-
nator, in order to more efficiently manage the group of about 50 PhDs and postdocs within
the community called Young Researchers and Innovators (YRIs). Thanks to the dedicated
efforts, the Action now has an active early career group, even with people from GenZ.

2.3 Project GenZ

One of the recent projects carried out by early career researchers within EUGAIN6 has
the aim to design an intervention that attracts and includes young people in the field.
Acknowledging the importance of role models for thriving in computing [16–18], this group
of young researchers wanted to reach out to GenZ by creating short visual content: interviews
about primarily young role models and mentor figures. Over 30 testimonials were collected
from diverse stakeholders from the field, both from industry and academia, all over Europe.
5 The fifth author is the Chair of the present Action.
6 The first four authors consisted of this team.
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We designed a library of brief videos, shortening each of the testimonials, in order to share
them on social media, such as YouTube7 and TikTok8, the main channels for GenZ [27]. By
this, the project had the intention of boosting both the visibility and the desirability of the
field for younger people, portraying it as an inclusive field.

The videos were posted on EUGAIN’s YouTube channel between December 2022 and
February 2023. Parallel to this, a TikTok account was also created, so that the videos could
be posted there too between January 2023 and February 2023. Fig. 1 shows the examples
which were created for the YouTube channel (i.e., horizontal longer videos) and the TikTok
social platform (i.e., vertical shorter videos). The latter example can be used for the YouTube
channel in the “shorts” section as well.

(a) YouTube: longer video (b) TikTok: shorter video

Fig. 1: Video examples

An example of a shorter video for the TikTok channel or YouTube Shorts is shown in
Fig. 1b. One of the videos posted on YouTube’s Shorts section, featuring specifically GenZ
stakeholders (master students of CS), reached over 300 views over a weekend. Within three
days of being posted, our first TikTok video had about 255 views (i.e., it collected about 85
views on average per day). According to statistics, in 2022 young women between the ages of
18 and 24 made up 24% of TikTok’s global audience (i.e., three billion downloads globally),
while male users in that same age group make up roughly 18% of the app’s users [28]. These
statistics shed light on the possible visibility we may reach by using this social network.

Due to the popularity of the intervention, the authors saw an opportunity in analyzing
the testimonials and their potential to motivate young generations in choosing comput-
ing. With the present paper, we aim to contribute to a better alignment of how to design
interventions for including younger people in computing.

7 see link https://www.youtube.com/@eugain7063
8 see account @eugaincost

https://www.youtube.com/watch?v=BN6wcbPiIn8
https://www.youtube.com/@eugain7063
https://www.tiktok.com/@eugaincost?_t=8Y7IkVo23ok&_r=1
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3 Methodology

According to research, GenZ is concerned with social values and making a significant contri-
bution to society [29], specifically DEI, as part of their profession. In order to identify and
classify the main characteristics that best describe experiences in the sector, we created a
data collection of testimonies gathered by the YRIs of EUGAIN during the Project GenZ.
In this study, we want to investigate to what extent the recognized themes and interests of
GenZ align with one another. For the analysis of transcripts, we applied text mining ap-
proaches that enables to analyze textual data for the extraction of meaningful information
and patterns present in natural language text originally organized as unstructured data [30].

3.1 Data collection process

During the Project GenZ, YRIs of EUGAIN collected 31 testimonials between October and
December 2022. Stakeholders were asked to described their professional path and what role
DEI play in their perception of it in brief, 1-2 minute videos. The participants work in the
computing field, both in academia and industry, and they cover a variety of positions such as
professors, researchers, students, managers, UX professionals, and so on. The data collection
includes diverse profiles in gender, job position, country, and specialization. We asked them
to share valuable information that high school students can use to make an informed decision
when choosing their educational path. To collect a good variety of answers, we provided them
a list of five questions, explaining the primary motivations for entering and staying in the
field, the significant experiences, the work environment, the advantages, and the long-term
objectives.

3.2 Data processing

We analyzed their texts to learn what professionals think is important to share. We wanted
to see what the recurring topics were by extracting keywords, and if the keywords were
social-related, to see if professional perceptions of computing aligned with the values sought
by GenZ. To accomplish this, we used term frequency count and feature extraction after
cleaning and pre-processing the texts.

Data cleaning and lexical analysis. From the video recordings, we generated the tran-
scripts9 and manually fixed any misspelling we discovered. We calculated the length of each
transcript as the count of characters in the strings. They are 741 characters length on average
(Mdn=625). We normalized the distribution of transcript lengths by number of transcripts,
and the bimodal distribution revealed two peaks, the highest ranged between 250 and 750
characters. Then, in the lexical analysis, we pre-processed the data. We standardized the
corpus appearance, reduced data sparseness and applied data cleaning approaches (e.g., con-
verting the text into lower case characters, removing punctuation, unnecessary symbols and
stop words10). In the Tokenization process11, the lexical analyzer reads the source program’s
stream of characters from left to right, chop them into tokens and retrieve the terms used
9 Python library SpeechRecognition 3.9.0

10 Stop words are frequent terms that don’t offer meaningful information for the task [30].
11 The Tokenization is the process of dividing the input text into collections of characters that have

a collective meaning (called tokens) [30].
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in the corpus which then, have been tagged using the Part-of-speech (POS) technique12. At
this stage, the root form of the word called lemma13, is altered by the presence of prefixes
or suffixes that define its grammatical purpose. Therefore, in order to reduce the dimen-
sionality of the description of documents within the collection (i.e., the vocabulary), we
applied the Lemmatization approach14. Once we removed the inflectional morphology, we
built the vocabulary with lemmas [30]. We analyzed the frequencies of the nouns [31] in
the vocabulary and thus, we identified the primary keywords of the domain. As follows, we
grouped them into five themes. Computing theme contains keywords that are concerned with
technical aspects of computing field, such as the development of cutting-edge technologies.
Academia theme groups keywords related to the educational background and research ac-
tivities in the field. Skills theme refers to the use of problem-solving techniques, the pooling
of ideas and the creativity aimed at facing technological challenges. Society theme includes
keywords about the main driver that led participants to get into the field, that is the desire
to make an impact on the global community and the enhancement of the people’s quality of
life. Finally, Gender theme concerns women and includes narratives about the gender-based
barriers perceived by stakeholders in choosing a career in computing.

Feature extraction. Separately, we adopted different natural language processing (NLP)
approaches for both the processing of data and the clustering analysis, in order to compare
the results with the frequency count. In this procedure, we transformed input sentences
by using Count Vectorizer15 and we represented each document in a numeric matrix using
the Bag-of-words technique16. Therefore, we created a vector representation per document
and a weight has been assigned to each lemma based on its frequency in the document.
We adopted the TF-IDF17 as weighting factor. In the last stage, we applied the Principal
Component Analysis (PCA)18 for reducing the dimensionality of data and noise in the
K-means cluster analysis [32]. The optimal number of clusters (K) has been defined by
calculating and comparing the Silhouette Index, the Calinski-Harabasz Index and the Elbow
method [33], the latter provided the optimal K. We calculated the Sum Square Error (SSE)19
of each cluster and in correspondence of the fifth one, the curve formed an angle (“elbow”)
where the distortion value had the largest decrease (at 0.43 score) reporting the optimal
K equal to 5. Finally, in order to confirm our results, we used the keywords search to find
relationships between the five themes and the K-means clusters.

12 Part-of-speech tagging (POS) determines the part of speech tag, e.g. noun, verb, adjective, etc.
for each term [30].

13 A lemma or lexeme or canonical form is a single dictionary entry with a single meaning [30]
14 Lemmatization methods map verb forms to the infinite tense and nouns to the singular form [30].
15 Scikit learn Python package
16 In the Bag-of-words (BOW) representation, text (such as a sentence or a document) is treated as

an unordered collection of words by using a fixed length sparse vector containing word occurrence
counts [30].

17 TF-IDF (Term Frequency–Inverse Document Frequency) is a numerical statistic which reveals
that a word is how important to a document in a collection [30].

18 The Principal Component Analysis (PCA) is used to project the original feature space onto a
lower dimensional subspace including a subset of variables from a larger set, based on which
original variables have the highest correlations with what is called principal components [32].

19 The Sum Square Error is the sum of the average Euclidean Distance of each point against the
centroid [33].
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4 Findings

In this section we summarize results from the frequency and feature extraction analysis.
At first, we examined the vocabulary of the whole corpus, we identified its key features by
frequency count and grouped them in themes by manually evaluating examples from the
corpus. Apart, we applied different techniques for data clustering (i.e., PCA and K-means).
Finally, we analyzed the vocabulary of each cluster and the keywords search allowed us to
confirm the frequency count results.

Frequency analysis. After the corpus normalization, we built a word cloud20 from the
vocabulary in order to visualize the most frequent terms. As shown in Fig. 2, where the
frequency of each lemma is displayed with font size and color, the most recurring words
were informatics, computer, and person. We sorted the frequencies in decreasing order and
established a threshold a priori (N=5): lemmas that occurred more than five times have
been considered as representative, otherwise they have been excluded.

Fig. 2: Vocabulary

Therefore, we analyzed 45% of the 729 total occurrences of lemmas present in the vo-
cabulary and 13% of the 326 total lemmas. From the frequency analysis we detected 31
keywords. After that, we conducted a corpus search and categorized them into five major
themes. Tab. 1 reports some examples extracted from the corpus. Tab. 2 shows the frequency
distribution of keywords, and the percentage distribution of occurrences and lemmas over
the threshold by theme.
20 In text analytics, word clouds provide an overview by distilling text down to words that appear

with highest frequency [34].
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Table 1: Themes, keywords and examples from the corpus.

Theme Keywords Examples

Computing

informatics, computer,
technology, science, field,
project, user, tool, career,
job

“I work in health informatics and mainly I am focused
on a subject that is called process mining that is a
subdiscipline of data mining and our goal is finding
workflow activity from data....”, “..very powerful tool
that can be used to create user-friendly..”

Academia
research, professor, master,
bachelor, degree, teacher,
phd, school, student, course

“..my work is doing research in the area of artificial
intelligence..”, “My professors helped me to find the
right PhD program..”

Skills problem, idea, team,
challenge, group

“I really enjoy working in IT because you can really
solve complex problems..”, “At the same time, we can
work together sharing ideas..”

Society person, world, life, society “How to develop solutions that improve the life of
people..”, “I wanted to make a change in the world..”

Gender woman, girl

“In high school I was in a class of 15 girls with
non-scientific orientation..”, “I believe girls/women are
discouraged from studying Informatics at a very early
age..”

Table 2: Frequency distribution by theme

Theme Keywords Occurrences Lemmas
Computing 10 33% 24%
Academia 10 20% 24%
Skills 5 9% 12%
Society 4 12% 10%
Gender 2 5% 5%
not relevant (-) 21% 25%
Total 31 100% 100%

As we can see, Computing includes 10 keywords representing about 33% of total oc-
currences and 24% of total lemmas. This theme is the most representative in terms of
occurrences. Academia groups 10 keywords representing about 20% of total occurrences
and 24% of total lemmas. Skills and Society show similar frequencies, 9% and 12% of total
occurrences and 12% and 10% of total lemmas respectively. Overall, Gender is the less fre-
quent (i.e., 2 keywords representing about 5% of total occurrences and 5% of total lemmas).
Finally, Not relevant groups conversational terms - that are not meaningful for the task -
and cross-theme lemmas such as “opportunity” (e.g., Computing-Skills in “..the opportunity
of creating through technology attracted my interest..”).
Tab. 3(a,b,c,d,e) show the distribution of keywords’ occurrences by theme in percentage.
According to Tab. 3(a), “informatics” is the most representative over 10 keywords in Com-
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puting (i.e., 20% of the 118 total occurrences). Academia in Tab. 3(b) shows that “research”
is the most representative over 10 keywords (i.e., 17% of the 69 total occurrences). Tab. 3(c)
refers to Society and shows that “person” is the most representative over 4 keywords (i.e.,
48% of the 42 total occurrences). However, “person” was used in opposite cases referring
to both encouraging or discouraging situations. In Skills, Tab. 3(d), “problem” is the most
representative keyword over 5 (i.e., 30% of the 33 total occurrences). Finally, in Tab. 3(e),
Gender ’s keywords are equally distributed over 18 total occurrences. Additionally, scrolling
through the absolute frequencies of the vocabulary in decreasing order, we built Tab. 3(f)
that reports the most frequent keywords by theme, in the following order: “informatics” in
Computing, “person” in Society, “research” in Academia, “problem” in Skills and “woman” in
Gender.

Table 3: Percentage distribution of keywords by theme and most frequent keywords

Theme Keyword Occurrences

Computing

informatics 20%
computer 14%
technology 13%
science 10%
field 10%
project 9%
user 8%
tool 7%
career 5%
job 4%

Total 100%

(a) Tot. Occurrences=118

Theme Keyword Occurrences

Academia

research 17%
professor 14%
master 10%
bachelor 9%
degree 9%
teacher 9%
phd 9%
school 9%
student 7%
course 7%

Total 100%

(b) Tot. Occurrences=69

Theme Keyword Occurrences

Society

person 48%
world 19%
life 19%
society 14%

Total 100%

(c) Tot. Occurrences=42

Theme Keyword Occurrences

Skills

problem 30%
idea 21%
team 18%
challenge 15%
group 15%

Total 100%

(d) Tot. Occurrences=33

Theme Keyword Occurrences

Gender woman 50%
girl 50%

Total 100%

(e) Tot. Occurrences=18

Keyword Nr. Occurrences
informatics 24
person 20
research 12
problem 10
woman 9

(f) Most frequent keywords per theme



Bridging values: The inclusion of young generations in computing 11

Feature Extraction. As shown in Fig. 3a, the y-axis and x-axis represents, respectively,
the first and second component we identified with the PCA. The plot shows the results of
the K-means clustering; data points are grouped by clusters with different colors and the
grey circles are the centers21. As we can see, the clustering analysis identified five classes as
the analysis of frequencies.

(a) K-means clustering (b) % Distribution of transcripts by cluster

Fig. 3: Clusters (K=5)

As shown by Fig. 3b, the largest clusters are 0 and 2, representing about 55% of the
corpus overall. At this stage, we used the same approach as before to assess the frequencies
of lemmas by cluster. We built a vocabulary per each cluster, we sorted the frequencies in
decreasing order and fixed the threshold a priori (N = 2): lemmas that appeared at least two
times were considered indicative of the cluster; otherwise, they were excluded. Tab. 4 shows
the percentages of occurrences and lemmas that we have analyzed by cluster, for instance,
we analyzed 62% of 260 total occurrences and 31% of 143 total lemmas for Cluster 0.

Table 4: Distribution of occurrences and lemmas by cluster

Cluster Tot. Occurrences Occurrences (>N) Tot. Lemmas Lemmas(>N)
0 260 62% 143 31%
1 105 53% 65 25%
2 253 56% 158 30%
3 124 58% 79 34%
4 42 36% 33 18%

We found a match between the set of 31 keywords and the vocabularies of the clusters for
a total of 56 lemmas. Tab. 5 shows the bivariate frequency distribution of matching lemmas

21 Centers or centroids, correspond to the arithmetic mean of data points assigned to the cluster [30]
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by cluster and theme. It reports also the conditional distributions by theme and cluster (%
Total).

Table 5: Bivariate frequency distribution of lemmas by theme and cluster (Tot. lemmas=56)

Theme Cluster 0 Cluster 1 Cluster 2 Cluster 3 Cluster 4 %Total
Computing 16% 5% 11% 5% 2% 39%
Academia 7% 4% 11% 9% (-) 30%
Skills 7% (-) 4% (-) 2% 13%
Society 4% (-) 4% 4% 2% 13%
Gender (-) 4% (-) 2% (-) 5%
%Total 33% 13% 29% 20% 5% 100%

About 33% of total lemmas matched with the set of keywords in Cluster 0, in particular
about 16% with the ones of Computing theme. About 29% of total lemmas matched with
the set of keywords in Cluster 2, in particular about 11% respectively with the ones of
Computing and Academia. About 20% of total lemmas matched with the set of keywords
in Cluster 3, in particular about 9% with the ones of Academia. Cluster 1 and 4 showed the
lowest matching rates. Overall, the conditional distributions by theme show that about 69%
of total lemmas matched with Computing and Academia (i.e., respectively 39% and 30%).

Fig. 4: % Distribution of themes per cluster

Fig. 4 shows the percentage distribution of themes calculated over the total matching
lemmas per cluster. Computing is dominant in Cluster 0 (47%) and Cluster 1 (43%), and it
is present in each cluster. Academia is dominant in Cluster 3 (45%). Computing, Skills and
Society are equally distributed in the smallest cluster (i.e., Cluster 4). Gender is present in
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Cluster 1 (29%) and Cluster 3 (9%). In Cluster 2, Computing and Academia are equally
distributed (38% respectively) as Society and Gender (13% respectively).

5 Discussion

According to Leslie et al. (2021) [29], GenZ cares about social values and a meaningful contri-
bution to society, that is, DEI, as part of their work. In this paper we collected testimonials
by stakeholders working in computing in order to extract and group the key features in
macro themes when describing experiences in the field. We wanted to check to what extent
the identified themes and the interest of GenZ are consistent with each other.

In the analysis of frequencies, 31 keywords were extracted. In the qualitative follow-up,
we detected and analyzed samples from the corpus according to keywords. Similarly to the
analysis of frequencies, the feature extraction technique produced five classes, and we used
the keywords to uncover a correspondence between the themes and the clusters. The clusters
turned out to be cross-thematic with some of them having dominant themes.

In line with the analysis of frequencies, Computing was significantly represented in all
clusters (especially, in Cluster 0, the biggest one). This can be due to the domain of analysis.
In addition, the Academia theme is present in four out of five clusters, particularly Cluster
3. These two themes tend to co-occur, most likely as a result of how actively scientific re-
search participates in the advancement of modern technology. The Skills theme is present in
three over five clusters and co-occur with Society but not with Gender. The co-occurrence
with Society can be due to the tendency of participants of linking specific Skills with the
development of technologies that can have an impact on society. The Society theme rep-
resents the main driver for participants to enter the field, and indeed, it is present in four
out of five clusters. Gender is the less represented theme over the clusters and it is mainly
concentrated in Cluster 1.

The Society theme, which is cited in four out of five clusters, and the Gender theme,
which is mentioned in two out of five clusters, both revealed the presence of social features
overall. From the viewpoint of DEI, we can group them into a macro-theme involving social
issues and refer to it as the DEI theme. We observed that the DEI theme includes narratives
about women and gender-based barriers in the computing industry as both mentioned in
the Gender theme. However, the main motivator of Society, which is important to potential
GenZ students, was perceived as being stronger, encouraging the participants to pursue a
career in computing.

6 Conclusion

Nowadays, despite efforts to ensure inclusiveness, only a tiny portion of students select com-
puting. Diversity in education and industry is also far from being realized [35–37], notwith-
standing the calls for its enhancement [3, 38]. The misalignment between GenZ and the
values associated with computing is one potential factor [29]. In order for them to see com-
puting as a viable career option, it is essential to demonstrate how it can help them realize
their goal of having a positive impact on the environment and society through their work.

According to the findings of this study, while GenZ perceives computing as a career that
is misaligned with their values, professionals in the field recognize the social embeddedness of
their work contributions. As a result, in order to diversify the field by engaging and attracting
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younger people to computing, we should continue to promote and share the positive impact
of the field on society.

In this study, we presented an intervention effort by EUGAIN. We chose to assess the
information we were publishing on a social media platform to discover what professionals
consider important to share with younger generations, and if the content was naturally con-
nected with their beliefs. In future work, we hope to collect additional testimonials while
tackling intersectionality more fully, such as by engaging more non-binary and LGBTQ+
stakeholders to share their experiences and serve as role models. To accomplish DEI in com-
puting, we must promote a varied set of role models who represent an inclusive atmosphere.
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