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Women’s participation as specialists in the technology sector namely ICT fields have been 
remarkably low. This trend has lasted decades and continues to be so. In order to affect a change 
efforts are taken both internationally and nationally to increase women’s awareness, knowledge 
and participation in the ICT field by following STEM and educational paths to an ICT career. This 
development task was undertaken with the objective of providing content for LUNO project to 
attract more women into the ICT Field.  
 
Inadequate and inefficient availability of information along with established social structures and 
gender stereotypes had partially caused the decline in number of women participating in ICT-
fields. Simultaneously, the need for educated ICT experts and specialists continues to grow. 
Employability problems and staff shortages have been projected and reported. There is evidently, 
an urgent need to bridge the gender gap in the ICT field.  
 
LUNO project aims to provide more information about the ICT-field to high school students, 
namely girls to help them start their career paths in ICT. The objective of this content 
development task was to develop a wordcloud mock up using standardized ICT job titles. 
Additionally, three interviews of women ICT experts were conducted as a part of the content 
development for LUNO project. These are to be further developed by the project and later on 
disseminated in an online platform. 
 
This task was a contemporary one that showed there is urgent need for change and action to 
increase the number of women participating in the ICT-fields. Attitudes can be changed, but much 
needs to be done to make progress endure. This development task serves as a good start and it 
can be continued in diverse ways with support from many instances. With continuity in mind, the 
wordcloud can be edited as an updatable tool in future. More visibility and support for women in 
ICT can be achieved if more women were to be put in front as ambassadors for other women by 
promoting their field of work in ICT. This is a modest contribution but has potential to be 
implemented further to help more women decide on a lasting career in ICT.  
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1 INTRODUCTION 

Information Communications Technology (ICT) and related fields in Computer Sciences are 

currently male-dominated industries. The problem is a multifaceted one where there is clear 

evidence of both gender and income divides between male and female ICT-professionals. The 

ICT industry growth is fast-paced and needs more professionals by the day. It has become 

imperative to remedy the problem of under-representation of women in the ICT-field. (Eurostat 

2017a; European Parliament 2018, cited 23.11.2018.) In addition, there are more lucrative and 

diverse jobs for ICT-professionals with proper degrees to build their careers on. ICT professionals 

are needed to meet the demands of the digital age where the significance of ICT is visible and 

growing in every sector of the economy. (Ericksen 2016.)  Meanwhile according to the latest 

OECD figures, there is a clear global gender divide between men and women in fields of 

computer science and ICT where there are fewer women than their men counterparts. Countries 

around the world are trying to empower women to follow different career paths in ICT to bridge 

the gender divide. (2018, 9, 27-28, cited 23.11.2018.) 

 

Several factors play a role in the under-representation of women in ICT industries; such as 

educational leanings, cultural stereotypes and socio-environmental impacts as well as women’s 

own impressions to mention a few (Davaki 2018, cited 22.05.2018). The problem is being actively 

approached in Europe through different development efforts such as diversity projects and 

outreach programmes that aim to balance the gender disparity in the ICT community.  

 

Lukiolaisista nostetta ohjelmistoalalle, LUNO-project, is an EU-funded project jointly coordinated 

by Oulu University of Applied Sciences (OUAS) Department of Information Technology and the 

INTERACT-research unit of Oulu University. Oulu has repeatedly reported an overall shortage of 

skilled IT-professionals to fill its ICT-industry vacancies. There is also the dilemma of 

disproportionate gender representation favouring men in the ICT field to the disadvantage of 

women. Therefore, LUNO-project’s aim is to attract more female students to pursue an ICT 

profession in their post-secondary education. During its lifespan 2017-2019, the project objective 

is to provide relevant information on ICT-fields for high school staff, produce and provide them 

with tools and working models through the implementation of an informative online platform that 

will be openly available for high schools’ counselors and teachers around Finland. The emphasis 

of this project is to bring about clearer and non-complicated view of the diverse professions in the 
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ICT-field and the task descriptions overall. Finnish society will lose intelligent, skilled, creative and 

diverse workers if more women do not urgently pursue ICT as a career choice. (LUNO 2017, 

cited 9.5.2018.; Luno 2018, cited 21.11.2018.)  

 

This development task is carried out as a commissioned work for LUNO-project. The end-product 

is web content that will contribute to the project implementation. The task is to create a word 

cloud mock up visualizing the different job titles in ICT. In addition, three interviews were carried 

out on women ICT professionals currently working in the field. They were asked to describe 

different aspects of their current work. The interviews are intended to be eventually edited into 

shorter 2 to 3-minute video clips in future. The purpose of this task is to provide information and 

promotional material to increase the visibility and attractiveness of the ICT-field targeting female 

high school students. The end beneficiaries of the product; the school counselors are responsible 

for disseminating these contents to other teachers and high school girls specifically with the aim 

of attracting more women to pursue ICT studies post high school. 
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2 ICT AND WOMEN 

The terms Information Technology or Information Communications Technology or IT/ ICT 

respectively are regarded by Eurostat (2017a, cited 12.5.2018) as interchangeable by definition 

and encompasses the development of both hardware and software. Computer Science (SC) is 

thought of as the science that deals with the theory and methods of handling information in digital 

computers, the designing of computer hardware and software and the applications of computers. 

Meanwhile Information technology (IT) refers to the development, implementation and 

maintenance of computer hardware and software systems to arrange and convey information 

digitally or in electronic format. IT in science is further considered as the technology used within 

companies, school institution and organisations involved with how to store and manage 

information, specifically the development, installation, use and handling of computer systems. 

(Dictionary.com, cited 5.5.2018.)  

 

Looking far back in history, the first woman attributed with the idea of computer programming was 

Lady Ada Lovelace for her work with Babbage on Manabrea’s design of the Analytical Engine and 

subsequently adding her own notes to it during the 19th century. Her brilliance came in when she 

worked out that the analytical engine can conduct countless mathematical operations depending 

on the sequences being input. Lovelace realised that operations other than numbers can be done 

with the Analytical Engine system. (Gregersen. 2018.)  

 

Numerous women after Lovelace participated in the development of computing in the twentieth 

century. Although they are less known, their contribution to the development of modern 

computing is undisputed. During the World Wars for instance, many highly educated women 

mathematicians who fled persecution from Eastern Europe and travelled to the United States 

(US) were working in various strategic places. They were tasked with bringing automation into 

computing. The famous Jewish actress Hedy Lamar for example, fled from Austria to the US 

around the World War 2 (WW2), went on to use her knowledge of telegraphy to develop un-

trackable torpedo steering techniques that is still implemented by various modern technologies. 

Another great woman, Grace Murray Hopper, the developer of COBOL language, coined the term 

“bugs” and she was the first woman admiral of the US forces. She was behind the programming 

of the Mark I computer, which calculated trajectories and curves for WW2 ballistics rockets as 

well as simulation of effects of the Plutonium bomb. These are only a few examples of women in 
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computing back in the days but there are many more. This trend of women actively participating 

in developing computing continued well into the 1960s where women dominated in the job of 

programming. The reason why they are unknown to us now is mainly because their names were 

not recorded in the important developments of their time. (Schinzel 2017, p. 88-89, cited 

12.10.2018) 

 

According to a project documentary created by Erickson on the “Top Secret Rosies”, while men 

were off at war during WW2, women played important roles in their stead. Some were hired and 

trained to work as human computers and calculators of the time. They were collected from 

different backgrounds; recruited from different schools and colleges and specifically trained. They 

were tasked with trajectory calculations for ballistics weapons for example. Women then, worked 

in places where men would have been. These women were mostly hidden from public knowledge 

and although had much contribution to modern computer technology, often went on without 

formal recognition. Women of the following generations need to know about their legacy and the 

different female role models in computing in the past. (2011, cited 23.11.2018.) 

2.1 The role of education and women in the ICT field 

Education plays an important role in computer sciences and ICT. According to OECD figures, 

there is a clear under representation of women following Science, Technology, Engineering and 

Mathematical (STEM) fields in higher education, as low as a tenth of new entrants to tertiary 

education in science subjects. This is one of the main reasons attributed to the low numbers of 

women professionals in computer sciences. The study showed that selection of STEM subjects at 

a young age affects long term outcomes. The gender gap between boys and girls finding a career 

in ICT has large variations where for instance, 6.2% of boys versus 1.4% of girls were expected 

to pursue careers in engineering, science or architecture. It is shown that girls are less confident 

than boys to pursue STEM albeit predicted to do well in it. (OECD 2017, cited 22.11.2018.) 

 

The OECD also came up with key policy messages for STEM promotion to girls such as 

overcoming the distress girls feel due to lack of confidence, teachers can provide better support 

to boost student confidence as well as honing teachers to realise and tackle unfairness in 

treatment of boys and girls in STEM. (2017b, cited 22.11.2018.) There is also suggestion that the 

way in which STEM subjects are taught may play a role in creating more interest among girls and 
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young women in these subjects and subsequently influence their chosen career paths (UN News 

2016, cited 22.11.2018). 

 

ICT is considered an industry of knowledge workers. The under-representation of women in ICT-

industry stems from reasons mentioned earlier, but also due to under enrolment of women into 

higher education pursuing Computer Science or ICT majors. The mentality of boys and girls at 15 

years of age already differ in terms of their considerations for future careers. Social conditioning 

and gender stereotypes lead to more boys wanting to become engineers and so on. The opposite 

applies to girls. Therefore, those involved in making policy have heightened awareness for the 

need to correct the situation to bring about more inclusion of women in the ICT field. Steps are 

being taken in many countries to entice and attract more girls to pursue STEM professions. 

(OECD 2017, cited 22.11.2018.)  

 

2.2 The gender gap explained 

Much has been written about the disparity and lack of diversity in the ICT industry. Women are 

numbering far fewer than men in all areas of ICT. Various reasons are offered explaining the 

reasons for such drastic decrease in women’s participation in the industry in the past several 

decades while the number of men has increased, hence the growing gender gap. Today, there is 

more recognition that the gender disparity must urgently be corrected, and labour markets need 

to tackle the problem of lack of staffing overall. Moreover, the lack of professional women in ICT 

due to lack of participation and increasing hiring can be a solution. (Bona 2018, cited 20.4.2018.) 

Put in another way, the number of women in the ICT industry remained low but the number of 

men has risen steadily, hence widening and worsening the gap (Carmona et al, 2016. 41, 

3.12.2018). 

 

The gender gap is caused by many reasons that start with the subject choices that young girls 

and women make while still in school that lead them to career paths in the ICT industry either by 

specialisation or by doing non-specialised technical tasks within a company. It is therefore 

important to consider the substance of the profession as well as the numbers. Job numbers do 

not enumerate necessarily how many women participate in digital jobs who are themselves 
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graduates in the ICT path. There are many jobs within the ICT industry that are carried out by 

non-ICT-professionals. (Carmona et al, 2016. 41, cited 3.12.2018.) 

 

Although there is increasing demand for ICT experts, the number of Europeans with degrees in 

ICT related professions is decreasing for both genders. Furthermore, due to social and 

behavioural discriminatory practices, the proportion of women leaving the ICT industry annually is 

costing the EU an estimated EUR 16.2 billion. It should also be noted that women in ICT and 

digital sectors are found less in managerial or leadership positions, in investment or in the 

entrepreneurial sectors. (Carmona et al 2016, 41, cited 3.12.2018.) 

 

The number of women applying for careers in ICT and digital sectors has experienced steady 

decline since the seventies. In their 2015 study Carmona et al presented that only 21.5% of all 

workers in digital jobs in the EU were women. The gender gap can be seen increasing in a matter 

of one decade according to statistics from Eurostat (2017a, cited 14.5.2018) wherein they 

reported that 22.2% of women held ICT specialist jobs in 2005 by 2015 however, the number fell 

to 16.1%. These are considered as analytical, research and technology jobs which are non-

clerical in nature. (2016, 35, 38-39; Lindencrona, 2005, 409-410. Cited 3.12.2018.)  

 

Barriers to pursuing women’s career paths are listed by many studies in different ways. 

Miliszewska and Horwood asked that while there was high interest among young women to enter 

into Computer science studies because of how amenable the conditions are, but wondered why 

there are few women who pursue a long-term career in it? Despite active promotion efforts 

inviting expert women who would talk about their work, there had been steady decline in women’s 

enrolment figures in the 90s. (2000. Cited 23.5.2018.) Kuosa on the other hand observed, that in 

Finland, due to male domination of the ICT world, required women to adapt the male culture to 

thrive when working in computing. Kuosa also believed that if women’s point of view were 

accounted for more often in computer information systems design, the outcome might have been 

better. (2000. cited 23.5.2018.) Lindencrona observed the same trend in the Swedish context. 

Namely, that the number of women graduates in areas of electronics, computing and data 

processing are low and continued to decline. There too is the implication that computing is and 

has been predominantly, for men. (2005, 407, cited 8.03.2018.) 

 

There is already great disparity in the proportion of men and women in the ICT industry, but the 

problem will be compounded more due to shortages in ICT trained staff experienced by many 
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companies in the EU for example. In 2016, the countries cited to have highest shares of ICT 

specialists employed were Finland and Sweden in relative terms. In absolute numbers however, 

the Unites Kingdom (UK), Germany and France together employ half of the ICT specialists 

collectively. For example, enterprises in Finland found it hard to fill vacancies for ICT specialists. 

The EU reported an average of 41% while in Finland it was 53%. The Czech Republic found it 

hardest to fill in ICT specialist placements at 66%. (Eurostat 2017b, 5, cited 23.11.2018; Bona 

2018, cited 20.04.2018.)  

2.3 Attracting women to the ICT field 

There is need for stronger ties between the educational world and information technology 

industries working with sustained efforts to increase the number of women in the ICT field (Ryan 

2016, cited 3.12.2018). One efficient option is to start out early enough by recommending girls 

start their path while still young. They can start STEM subjects in high school. Girls need help to 

focus and target their sights on prioritising STEM skills into computer science studies in tertiary 

education. Some girls who study STEM end up choosing subjects that are outside of the ICT or 

computer science field such as Medicine or nursing for example. Both careers need students to 

have strong STEM backgrounds. (OECD 2017, 107, cited 20.11.2018.)  

 

At educational policy level, the recommendation is to remove gender stereotyping in schools. 

Such gender stereotyping that may bear on the choice children make as their careers in future. 

Effort must be placed to remove discriminatory thinking and practices to promote more equality of 

gender. Several countries have already taken steps to improve awareness and reduce 

stereotyping. Career guidance personnel need to address the concerns of girls in this area and 

support them for example, by introducing good role model, who in turn, can help girls make 

confident decisions to pursue a career in ICT. Additionally, teachers and parents can cooperate to 

build confidence and boost skills. Finally, the teachers whose job it is to prepare students for life 

in academia need to be trained or retrained to be ready to live up to the upcoming challenges. 

(OECD 2017, 110-111, cited 20.11.2018.)  

 

Often solutions are not expensive. They just need to be planned properly and implemented in the  

right place at the right time, to the correct audiences and laid down early enough to pave a 

difference. For instance changes in the attitude of people so that the social expectations change 
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in girls’ favour. Urgently correcting and improving the current situation of inaccurately circulating 

information. Finally, to remove the barriers within institutions which limit women from freely 

moving forward as themselves in the ICT-industry. (Munoz-Boudet & Revanga 2017, cited 

22.11.2018.) The International Telecommunications Union (ITU) explains that supporting the 

education of women and girls, and their inclusion in the ICT sector follows the goals for 

sustainable development set out by the United Nations (UN).  Women are needed where talent is 

needed. (ITU 2018, cited 10.12.2018.) 

 

 

Women also need role models to look up to. Oliver (2017, cited 28.11.2018) points out that 

women remove themselves from working surroundings they find hostile or not accommodating. 

Getting and retaining women ICT workers may require the “bro-culture” to change quite 

drastically for women to be able to feel comfortable in the field. This will help women stay on 

longer with less problems of adjustment. Women need to be included more in tech and the 

workplace must be increasingly women-friendly. Moreover, increased facilitation and access to 

amenities and services that help support women conduct their family responsibilities and work at 

the same time, must be ensured.  

 

2.4 Job descriptions in the ICT-industry 

There are numerous roles for ICT-experts in the ICT industry today. All one need do is go online 

and Google for job descriptions in ICT and there are countless hits showing the industry job titles. 

There is great variance and diversity in the job roles and names for people or experts working in 

information technology. The naming conventions also vary from one company to another. Some 

job titles may differ and yet the job descriptions may be identical. Furthermore, skills in the IT 

sector are quite transferable and mutable. Whether they are in Computing managerial positions 

or computer engineers, computer specialists or computer support specialists, underneath is 

another long list of sub-naming conventions. (Doyle 2018, cited 2.12.2018.)  

 

In the effort to standardize the naming conventions for occupations in the job market, there 

should be a globally accepted classification. The International Labor Office (ILO) updated and 

published its international standard classification of occupations (ISCO) in 2012 from ISCO-88 to 
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ISCO-08. According to ISCO-08, professionals working in the ICT sector are classified to belong 

into groups 25 and 35 and have sub groups with classification level numbers 251, 252 and 351, 

352 designated correspondingly. Below that is at tertiary level of classification for more specific 

ICT main job descriptors. The 25-series is referenced to classify ICT professionals and 35-series 

to classify IC technicians respectively. These classifications are all gender neutral. (ILO 2012, 

cited 3.12.2018.) 

 

In Finland, the naming convention of ICT occupations follows ISCO-08. Statistics Finland officially 

implemented these occupational classifications according to European Union recommendations 

starting in 2011. Finland now uses these classifications in all its statistical recordings and 

submissions of official statistics to the EU. (Tilastokeskus 2010, cited 12.5.2018.) A sample of 

these occupational classifications can be seen in Table 1 in section 3 of this text. 
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3 DEVELOPMENT TASK 

The commissioner LUNO-project has emphasized its aim to promote and inform high school 

counsellors and students, namely girls about possibilities for future careers within the ICT-sector. 

Their online dissemination platform needs content. The development task handed down by LUNO 

was to create a word cloud using different collected job titles in the ICT field.  LUNO desires that 

the content is accessible and have low threshold for comprehension. This requires that the 

technical terms are clarified in a way that the reader can readily understand them.  

3.1 Implementation and tools 

The word cloud tasks were carried out as follows. Firstly, the words for the word clouds were 

derived from the main ICT occupations classifications list and fed into the word cloud generator in 

varying frequencies so that the words come out in different sizes.  

 

Word Cloud 

Techopedia as well as Wikipedia describe a traditional tag cloud synonymously with a word cloud 

or weighted list. It looks like a stylised and visually expressive representation of different words 

within an online text. Tag clouds rely on how frequently word occurrence takes place, how 

meaningful they are or how they are prioritised and what weight is assigned to them. All the 

above depend on the configuration of the cloud. (Pappas 2013, cited 12.05.2018.) The tag cloud 

uses key words enhanced by different font; types, colours sizes and orientations to visually attract 

the reader. The idea is for the visual effect it provides to web users to bring attention to important 

points or topics instantly. The words or tags are themselves links that provide access to more 

specific contents. (Techopedia, cited 24.5.2018.) A single tag usually consists of one word. 

Depending on the number of times the word occurs, it can be given prominence or priority by 

visually highlighting it according to its recurrence rate. The items or words on the tag clouds are 

hyperlinked to allow interactivity and navigational features to other referred items on the website. 

(Wikipedia. Cited 25.5.2018.) 

 

There are many word cloud or tag cloud generators online. Some are free such as Wordle™, 

WordCloud© and Answer Garden for example. Others like Word Art for instance have pricing 
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policies that vary depending on the degree of editing or quality of the downloadable image the 

customer wants. Additionally, properties such as animation and code embedding require signing 

in and purchasing with programmes like WordArt for example. (Answer Garden; Feinberg 2014, 

cited 25.5.2018; WordArt; WordClouds; Wordle, cited 29.5.2018.) 

 

3.2  The ICT professional as a promoter: Interview 

This task consists of two activities to be implemented together to produce the desired promotional 

content for LUNO-project’s website. Although the thesis is carried out in English, the 

implementation was carried out in Finnish. The respondents could find a room that was 

comfortable for them to do the talking. They were asked to tell about their experiences getting into 

and work in ICT and tell the listener as if to advertise to them about the ICT field. Questions for 

the prompting were derived from points brought up from the literature review.  

 

The three interviews were conducted and recorded to be eventually edited into short 2 to 3-

minute video clips (video editing is not part of this task). The interview followed a loosely 

structured thematic prompter list. Questions were asked concerning the respondent’s current 

work in ICT, background education and how it affected the career choice. How diverse is the work 

and is there merging of different fields of expertise in one’s work, are among some examples of 

prompter questions. The guided questions for the interview were collected from key points 

distilled from the literature review. Based on that, three ICT career women were interviewed. 

Their message will be edited and made available as links on the LUNO website. LUNO project is 

responsible for the embedding of the word cloud in the website as well as editing and final use of 

the videos, products of this development task. 

3.3  Scope and limitations 

The scope of this development task cover the interviews  of three women ICT experts as well as 

the creation of a wordcloud based on official professional nomenclature for Finland. The 

wordcloud is to be built into the LUNO-project website later. The task is limited to the finding out 

ICT-professional titles and designing of a wordcloud mock up and empirical collection of interview 

data; by carrying out interviews to collect material to be edited later on. The words for the word 
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clouds were picked from real ICT-career job titles that are accepted within EU and Finland.  The 

word cloud itself is meant as an interactive tool. In this development task however, the outcome is 

limited to a suggestive mock-up for the wordcloud. The interviews on the other hand will be 

condensed into meaningful clips that are only 2-3 minutes in length at another phase in LUNO 

project. The words in the wordcloud and the language of interview were collected and undertaken 

in Finnish respectively. These are sub-components of the other objectives of LUNO-project.  

 

Wordcloud content was generated by implementing official terminology accepted and 

recommended by the International Labour Organization (ILO) ISCO-08, European Union and 

Finland. One advantage of using standardised naming conventions for occupations according to 

ILO allows many countries to subsequently compare their statistics with each other in an 

organised and standardised and verifiable way.  

3.4 Product outcomes 

There are two outcomes for this development task. One is the WordCloud mockup and the other 

is the raw interviews carried out with three women ICT experts as commissioned by LUNO 

project. Details for the Wordcloud and interviews are as follows. 

3.4.1  Outcome 1: Wordcloud 

Table 1 shows the ISCO-08 standardised occupational job. The list does not look exhaustive, but 

this refers to the occupational designation that an employee has with his company. His informal 

work or job title can be very creative.  

 

TABLE 1. List of occupational job titles in ICT according to accepted ISCO-08 criteria 

(Tilastokeskus [a, b & c] 2010, cited 12.5.2018). 

2 Professionals 3 Technicians and associate professionals 

25 Information and communications 
technology professionals 

35 Information and communications technicians 

251 Software and applications developers and 
analysts 

351 Information and communications technology 
operations and user support technicians 

2511 Systems analysts 3511 Information and communications technology 
operations technicians 

2512 Software developers 3512 Information and communications technology user 
support technicians 

2513 Web- and multimedia developers 3513 Computer network and systems technicians 
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2514 Applications programmers 3514 Web technicians 

2519 Software and applications developers and 
analysts not elsewhere classified 

352 Telecommunications and broadcasting technicians 

252 Database and network professionals 3521 Broadcasting and audio-visual technicians 

2521 Database designers and administrators 3522 Telecommunications engineering technicians 

2522 Systems administrators   

2523 Computer network professionals   

2529 Database and network professionals not 
elsewhere classified 

  

 

However, the official documentation that registers one’s occupation will follow one of the above 

conventions using one of the above code or numbers. (Tilastokeskus 2010, cited 12.5.2018.) 

That being said, it is clear that there can be numerous creative names given as an employee’s 

job title in any company, behind that is an official designation that follows ISCO-08.   

 

The following images were figures generated after inputting the job titles and frequencies on the 

user interface the word cloud generator (wordart.com 2018, cited 29.05.2018; wordclouds.com 

2018, cited 29.05.2018).  

 

Figure 1: The user interface of Wordcloud (wordclouds.com 2018, 30.5.2018). 
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Figure 1 shows the image of the user interface for wordclouds.com free Wordcloud generator. 

Using this interface, the words were added to the wordlist. This interface allows editing of the 

word cloud shapes, colour ranges of the words, themes, masks, font types and size as well as the 

file of the final image.  

 

By modifying the variables on this interface, one can produce very interesting, colourful and 

stylised thematic word clouds for any set of wordlist needed. The key to prominence of the words 

is the frequency in which the words are used in the wordlist. The general principle is the more 

frequency of the words, the bigger the word becomes in the cloud hence, more prominent. The 

function is exactly like a tag cloud that shows which tag word is most frequently used. The 

following images figures 2-4 were figures generated after inputting different available job titles 

found from Duunitori into Wordcloud and modifying the number of occurrences or frequencies of 

the job titles. (2018, cited 22.5.2018; wordclouds.com 2018, cited 30.05.2018.)  

 

In Figure 2 the wordcloud was made with WordArt and a bulb shape was chosen. The words 

were given values of the same colour range and a dark background. This produced a strong 

contrast the weighted words popped up nicely. Different shapes are available for this application 

and Wordart is a tool that also has paid options. In figure three, the weighted words were given 

emphasis by using a monotone black white and grey tones so that the contrast is different but 

outlook still harmonious. It is up to the user to decide what kind of outlook is best for the 

wordcloud depending on their website overall layout and platform. The options available in these 

wordcloud generators will allow for a variety of choices to be made.  
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Figure 2: Sample wordcloud "lightbulb" (wordart.com 2018, created 30.5.2018). 

 

Figure 3: Sample cloud 3 vertical and horizontal words (wordclouds.com 2018, created 
30.5.2018) 
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In Figure 3. The wordcloud was created using Wordclouds.com (cited 30.5.2018). This shows a 

different layout and use of monochromatic colours to enhance contrast and emphasize relations 

between words. 

 

In Figure 4, the wordart wordcloud was further enhanced and words were chosen and 

emphasised using a clearly different colour. These are just a few of the options that can be done 

using wordart wordcloud. 

 

Figure 4: Another sample word cloud "lightbulb" (wordart.com 2018, created 30.5.2018) 

3.4.2  Outcome 2: Interviews 

The three interviews were carried out on three different women working in the ICT field to-date. 

Since the interview was not a structured one but it was given themes based on points highlighted 

in the literature review. The interviews took place in the beginning of summer 2018. Interviewees 

were interviewed in their own chosen settings where they are werea ease and can relax and tell 

about themselves and their work. Questions were free form and they were allowed to tell when 
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they wished concerning the overarching theme of themselves as women working in the ICT-

sector. Interviews were recorded using Sony handicams on static tripods and transferred to a 

solid state drive (SSD). The ladies were prompted with different questions that are open ended 

and asked to respond to them according to their experiences. The interviews will be edited by 

others later on in the project into short clips lasting 2 to 3 minutes.  

 

The themes for the interviews were supported by literature. They were distilled into themes with 

the following key phrases used to help with prompting.   

 

• Educational background 

• What led to a career in ICT 

• Job descriptions 

• Career path in future 

• Recommendations for women and girls who are interested in career in ICT 
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4 DISCUSSION 

The development topic is a contemporaneous, interesting and very timely. Statistics did clearly 

show how there are fewer women than men in the ICT industry. The global outlook for ICT-field 

for women still looks uncertain. The need for developing tools to attract women into studying ICT-

fields improving their chance to attain and retain it through a long term career is urgent. Attracting 

women into the field of ICT requires enough knowledge of the field and adequate information 

about different job titles, their descriptions and details to answer questions that impressionable 

high school students may have.  

 

As Oliver (2017, cited 28.11.2018) emphasised the need for more inclusion of women into the 

ICT-world, much needs to be taken into account to get there. More inter-organisational 

cooperation is necessary for diversifying the ICT-workplace to allow more women to participate 

with better working terms and conditions. Eventually, overall attitudes need to change as well.  

 

Interviews of women in the ICT field showed that their attitude to ICT as a career is positive and 

the outlook is as well. Students are recommended and expected to pursue STEM at an early 

phase in their studies, to be able to gain access to the ICT industry more readily. However, there 

is no evidence that women who come in from fields outside of ICT would not manage if they were 

to enter the ICT field.  

 

In order to create more useful content for LUNO project, it was necessary to be able to describe 

the current situation with women in ICT. There are limitations to how well the tools can be used to 

attract women into ICT fields as the word cloud tool would rely heavily on how it is designed and 

eventually used. This refers to how accurate and updatable the content of the word cloud would 

be for example and how well the content descriptors for the job titles were made. In addition, 

women who work in ICT need to be more visible. There needs to be more ambassadors 

promoting the career path to other women.  

 

This work can provide an idea of how to develop not just an interactive information tool but one 

that can be used long-term: for example, if the word cloud were to be made observing the 

standardised job or occupational descriptors given by ISCO-08, the data can be updated more 

accurately using standardized statistical information from other countries as well. Thus, the 



  

23 

information disseminated by the word cloud would definitely be more useful apart from just 

informative, it may also have research value and it has potential for replicability and long-term use 

as reflective historical information.  

 

The development task clearly contributes to the efforts of the UN, EU and Finland in promoting 

the ICT-field to more women.  Despite the emphasis on STEM being an absolutely important 

stepping stone for women to succeed in a professional career in the ICT field, one must also 

consider options for diversification such that many women can join ICT from other walks of life as 

well as is commonly the case in real life. High school students and women today are faced with 

many choices in life and career paths. The arguments to convince them need to be very strong 

and tools used to hold their attention must be attractive enough. The bulk of the work of attracting 

women to ICT in this development task remains with the end users of the content namely student 

counselors and teachers as well as students themselves. 
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