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Abstract 
This paper reports on an exploratory investigation of the perceptions of information and commu-
nication technology (ICT) as a field of study and work in German secondary schools. A total of 
160 students from five secondary schools in Lower Saxony participated in the study in February 
2007, and four teachers of the students were interviewed. The investigation is part of the research 
carried out by the authors within the Griffith University Women in Information Technology 
(WinIT) project, which has been studying the problem of low female participation since 1995. In 
this paper we discuss German school students’ (male and female) and their teachers’ views of 
ICT, its use at school and home, their influences in using technology, and their ideas about work-
ing with technology in the future. We drew on the challenges faced and opportunities available to 
teachers in the study to put this in context. We found that many senior secondary students have 
not decided what they want to do when they finish school, suggesting that the environment is ripe 
for them to receive relevant and useful information that may help them to choose to study tertiary 
ICT courses. By dispelling negative ICT perceptions and allowing students to make an informed 
choice as to whether to take up a career in ICT, we can hopefully encourage more students into 
this ever-growing and exciting industry. 

Keywords: Information and communication technology (ICT) education, perceptions of ICT ca-
reers, secondary school students, secondary school teachers, gender in ICT education, cross-
cultural comparison, German schools, Australian schools. 

Introduction 
This paper presents the results of an investigation of secondary student’s and their teachers’ per-
ceptions of information and communication technology (ICT) education and work. The study is 
exploratory in nature, and the paper discusses the context - German secondary schools - and the 
conduct of the study that took place in Lower Saxony, Germany in February 2007. Given the con-

tinuing downturn of ICT enrollments in 
western democracies this study is sig-
nificant as it provides advice on strate-
gies to increase school students’ interest 
in ICT studies.  This paper complements 
our previous studies in Australia and 
similar studies in Germany and in other 
countries. 

Drawing on the challenges faced and the 
opportunities available to the teachers in 
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the study also helps to put the findings in context and provide advice on strategies to increase the 
students’ interest in ICT studies and careers. 

Secondly, our objective is to collect comparative information about students’ perceptions of and 
abilities in ICT studies in Germany for the Women in Information Technology (WinIT) project. 
The WinIT project has, since 1995, explored the cultural and contextual factors that influence 
female high school and tertiary students in decisions to undertake ICT and remain in ICT educa-
tion and work (see http://www.winitproject.com). The opportunity to carry out research in Hano-
ver, Germany came when the authors of this paper, the WinIT project researchers, were invited to 
develop and deliver an undergraduate lecture series on gender and ICT for computer science and 
business students at the University of Applied Science and Arts (Fachhochschule Hanover) in 
February 2007.  

A guest professorship at the University of Applied Science and Arts funded by the Maria Goep-
pert-Mayer Programme for International Gender Research enabled the authors to develop the 
study and gain access to schools around the Hanover area in Germany. We conducted the school 
research for this paper alongside delivering an undergraduate university course aimed at increas-
ing the awareness of the gender imbalance in information and communication technology educa-
tion and work. Our experience of developing and delivering the novel undergraduate course in 
gender and ICT is beyond the scope of this paper but documented in the authors’ other publica-
tion (von Hellens, Nielsen, Clayton, & Beekhuyzen, 2007). However the discussion presented in 
this paper contributes to research on interventions aimed at increasing female participation in the 
ICT field, while informing actions related to interventions for females in ICT. 

Research shows that German ICT programs not only lack female students but also do not appeal 
to young people of either sex (Munder, 2005). Labor statistics from other countries also confirm 
the continuing gender imbalance in ICT education as well as in work (Craig, 2008). Studies show 
obstacles for women in the ICT industry; despite delaying having a family, women still miss top 
jobs and tend to leave the industry to pursue other careers (Simard, Davies Henderson, Gilmartin, 
Schiebinger, & Whitey, 2008).  

CIO Insight cites research by the Bureau of Labor Statistics in the USA that shows that employ-
ment of women in a broad range of ICT positions has declined in relative and absolute terms over 
the past several years (Cone, 2007). According to Cone (2007) some 984,000 women worked in 
eight IT categories in 2000, accounting for 28.9 percent of all employed IT workers. The corre-
sponding numbers for 2006, when overall IT employment hit an all-time high of nearly 3.47 mil-
lion, show a 7.7 percent drop from 2000, with 908,000 women working in IT, or just 26.2 percent 
of the total (Cone, 2007). In our previous work we have explored the many strategies that are in 
place in Australia to reverse the trend of lack of female participation in this important area, and 
we have acknowledged that to date there has been little concrete evidence of their success.  

The recent research report on equal opportunities and interest in undertaking a career in German 
science and technology professions points out several issues contributing to the gender imbalance 
in these areas (Haffner, Könekamp, & Krais, 2006). The research by Haffner and colleagues 
(2006) was sponsored by Federal Ministry of Education and Research in Germany. The main 
finding states that unless there is a change in the workplace culture to actively contribute to a 
good work life balance and help women integrate into the working environment, the gender im-
balance will continue. Despite the fact that females overall are doing academically better than the 
male students in secondary schools, they are not taking up ICT.  It is in this context we discuss 
the student and teachers findings of our exploratory research in Germany. 

It is suggested that the unbalanced and unfair ICT work situation referred to above has implica-
tions for young females’ interest (or lack of interest) in ICT programs. The problem of declining 
female participation in ICT education and work is two fold. Firstly, women are not encouraged to 
study information technology for a variety of reasons; and secondly, the information technology 
profession is not well understood (perceptions of working long hours, sitting alone in front of a 
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computer with little social interaction) and thus is generally regarded as boring by young people, 
male and female. These two aspects are related but in this paper we focus on the latter, i.e., the 
perceptions young people have about ICT as a field of study and work. To do this we discuss the 
survey results from students and the findings from our teacher interviews.  

Background Literature 
Information Technology (IT) or Information and Communication Technology (ICT - as it is often 
referred to) education and work was originally thought of as a ‘level playing field’ where gender 
would be irrelevant, allowing flexibility in time and space. However this has not been translated 
to student numbers in ICT university courses. For example, female students in Australian high 
schools today lack interest in going on to study toward ICT degrees in universities, and the num-
ber of female ICT graduates continues to be low, less than twenty percent of all university ICT 
degree programs. This decline is even more surprising considering the rise in female participation 
in the traditionally male-dominated professions of engineering, law, medicine, and science (von 
Hellens & Nielsen, 2001).  

In addition to gender differences, von Hellens and Nielsen (2001) also found that women of 
Asian background significantly outnumber all other ethnic female students in Australian ICT de-
gree studies, suggesting cultural differences may be more important than gender alone. WinIT 
research among high school students has showed that females of Asian background were more 
willing to consider ICT university courses than their the non-Asian counterparts suggesting cul-
tural differences even at the high school level (Greenhill, von Hellens, Nielsen, & Pringle, 1997). 
The same research also suggests no cultural differences in terms of regarding the ICT field as 
‘boring’. 

With the overall increase of female participation in the workplace and the requirement in most 
countries to eliminate discrimination, harassment, and other unfair work practices, the issue of 
gender remains a problem for ICT education and work. 

Information and Communication Technologies are an accepted part of everyday life. Most current 
school children do not know a life without ICT as they have been integrated into all aspects of 
their life including home (e.g., watching a DVD), school (e.g., playing educational computer 
games), and personal life (e.g., talking to friends on a mobile phone). However, the vast accep-
tance and integration of ICT into society has generally not translated into a desire to create new 
technologies and to be involved in the ICT industry. Research has shown that the number of stu-
dents choosing to undertake specialised studies in ICT is not growing at the same rate as with 
other degree or study programs (Beekhuyzen, Nielsen, & von Hellens, 2003).  

There are many factors that contribute to this declining interest in information and communica-
tion technology (ICT) educational and vocational pathways including cultural, social, structural, 
and individual factors (Adya & Kaiser, 2006).  Adya and Kaiser’s original model (2006) has been 
extended in the recent doctoral dissertation by Clayton (2007), this paper’s second author. The 
study’s extensive empirical research provides rich insights and new concepts on young women’s 
ICT career decisions and helps us in analysing and discussing the German student and teacher 
findings. 

Cultural influences shape perceptions about ICTs and how they are used (Harris & Wilkinson, 
2004). For instance, ICT is commonly stereotyped as a masculine domain and society has per-
petuated the myth that subjects such as mathematics, science, and computing are inappropriate for 
girls, even when they have shown exceptional aptitude for these subjects (Camp, 1997).  Accord-
ing to Camp (1997) these beliefs can be shared and spread amongst family, friends, and teachers.  

Considerable evidence also points to the content and delivery of the secondary ICT curriculum 
being an important negative influence on students’ interest in ICT careers (Newmarch, Taylor-
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Steele, & Cumpston, 2000). Students frequently complain that ICT subjects are boring, and 
Newmarch et al. (2000) believe that this could be due to the focus on mastering software pack-
ages and the perception that ICT is simply word processing. Students are also being taught by 
teachers possessing a disparate range of ICT skills, partially due to the level of exposure the 
teachers receive in their pre-service education and professional development, along with their 
access to technology (Goldman, 2003). In addition, the lack of or poor quality ICT information at 
school can lead to poor perceptions of ICT and consequently low ICT enrolments, and teachers 
need assistance to help them remain current in curriculum, industry, and ICT career information 
(Clayton, 2004).  Despite the ICT industry’s cries for more applicants to fill vacant positions, re-
search shows that gender stereotypes prevail and continue influencing girls’ choices over time, 
reducing their confidence and interest in ICT and turning them away from ICT as an occupation 
(Clayton, 2007; Clayton, von Hellens, & Nielsen 2009). 

A number of intervention programs have been developed at all levels including schools, universi-
ties, and industry, to increase the number of females in ICT, but there is no systematic, measured 
evidence of the success of these programs (Craig, 2008).  Lack of resources is suggested to be the 
reason as well as the low priority of such evaluations. These programs address the documented 
reasons of females’ lack of interest in ICT careers and attempt to raise the general awareness of 
ICT study and career opportunities. One well-documented challenge to the awareness of ICT ca-
reers is the lack of female role models, and this has been addressed in a variety of ways. A recent 
example of an innovation in this area is the book Tech girls are chic, not just geek that is being 
distributed free to school students in Australia by Jenine Beekhuyzen, the third author of this pa-
per (see www.techgirlsarechic.org). The message of the fun book is that females can have tech-
nology skills and be intelligent and sophisticated, fun and funky, and that being in computing is 
not boring. 

Von Hellens and Nielsen (2001) studied high school students and found that all female students 
have similar views about the work of IT professionals, whom they generally characterize as peo-
ple working alone with computers and having little contact with other people. They generally 
perceive computing as boring and difficult and IT study and work as strongly associated with 
logic or math skills, rather than literacy or interpersonal skills. Boys and girls alike generally 
view women as preferring work that requires personal contact and communication. They expect 
boys to be more interested in computers than girls, as computing continues to be considered a 
male pastime. However, they also believe that women’s participation in IT will gradually in-
crease, possibly because of the characters they’ve seen in films and other media. There was no 
indication they were aware that female participation started to clearly decline in the mid 1980s 
and that it has actually continued to decline ever since.  

Individual factors, such as personality traits and intellectual qualities, are also an important factor 
to be considered (Trauth, 2002). These individual factors and the way that the student interprets 
the cultural, social, and structural factors are important in determining whether the student 
chooses to become involved in ICT educational and vocational paths. The problem of declining 
interest in the ICT field is a complex issue and cannot be attributed to any of these factors in iso-
lation. It is the understanding of the relationships and interaction of all these factors that holds the 
key to addressing the declining interest in ICT education and work. 

Research Method 

Purposive Sampling 
In order to carry out our exploratory research in secondary schools in Germany we first needed to 
identify the schools willing to participate in this research. Secondly, once the schools’ agreement 
had been obtained, the permission from the Department of Education in Lower Saxony was re-
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quired. The relevant officers in the department (Landeschulebehörde) had to be contacted and the 
research details explained including the human research ethical clearance before they would pro-
vide a permission to carry out the research. Being non-German speakers, doing this from Austra-
lia would not have been feasible if we had not been already working with local professors at the 
University of Applied Science and Arts for the university level Gender and ICT course within the 
Maria Goeppert-Mayer Programme. The professors at this German university helped us with 
identifying possible schools and with explaining the research details to the key officers in the 
education department for permission to carry out the research. Our German colleagues (collabora-
tors) contacted the schools by using their existing contacts with the ICT teachers in the local 
schools. This method of sampling is best described as purposive sampling. As pointed out in 
Maxwell (2005, p. 88), this is a strategy in which “particular settings, persons, or activities are 
selected deliberately in order to provide information that can’t be gotten as well from other 
choices.”  Our German colleagues also prepared the German language summary documentation to 
the Education Department and we provided the supporting documentation, the English language 
details of the study, the questionnaires, and appropriate consent forms. 

Survey Questionnaire and Interview Agenda 
The survey questionnaire for the students and the agenda for the teacher interviews were adjusted 
from the previous WinIT project research and from the recent doctoral dissertation (Clayton, 
2007) to suit this study. Our collaborators also accompanied us to the schools and helped us with 
the translation in describing our research to the students, explaining any unclear English language 
words to the student audience (such as using the world ‘geek’ – they were more familiar with the 
term ‘nerd’), and assisted us in the teacher interviews.  

In every instance, the survey team and interview team consisted of two authors and a German 
colleague. Although not the same two authors attended every school, as we had to work it along-
side our teaching commitments, one author did attend every school enabling consistency in the 
introduction of the research and data collection. The rest of the interview team provided an ‘extra 
set of hands’ to help in answering questions, handing out Australian chocolates and koala toys for 
completed surveys and generally providing support in this unfamiliar environment. Details of the 
five schools included in the study are in the following section.  

The quality of English language spoken by the students was generally good, enabling the research 
team to speak to the class as a whole and inform them of our purpose. This was very useful ena-
bling the researchers to answer questions in English, as the research team members are not fluent 
in German language. The survey used to gather the data can be found in Appendix A.  

Conduct of the Study 

Location 
As mentioned above a guest professorship enabled this study to take place in Lower Saxony 
(Niedersachsen) in Northern Germany.  The following map (See Figure 1) shows the locations of 
the schools participating in the study. In referring to Table 1 below, Schools A, B, and C are lo-
cated in the general Hanover city area (1), with School D located approximately 50 kilometres 
south of Hanover (2), and School E approximately 200 kilometres north-west of Hanover (3).  All 
schools were co-educational. Apart from a few religious schools there are no single sex schools in 
Germany. Interestingly, however, in this part of Germany there are four university level women 
only computer science programs, for example the Internationaler Frauen-Studiengang Informatik 
B.Sc. in the University of Applied Science in Bremen (http://www.hs-
bremen.de/internet/de/studium/stg/ifi/). These programs are unique in the world evidencing the 
serious attempt to address the lack of female in the important ICT field in Germany.  
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Figure 1: Map of Participating Schools 

Table 1 provides details of the schools and students involved: 

Table 1: Breakdown of Participating Schools 

School Date  # of 
partici-
pants 

Participants School of-
fers a com-

puter course 

Teachers in-
terviewed 

(A - 1) Gymnasium 
Lehrte, Lehrte 

31/1/07 20 20 girls Yes 1 Female 

(B - 1) Gymnasium 
Neustadt, Neustadt 

6/2/07 50 24 girls/25 
boys, 1 not 

stated 

Yes  

(C - 1) Wilhelm-
Raade-Schule, 

Hanover 

8/2/07 9 5 girls/4 boys Yes  

(D - 2) Sophien-
schule Hanover, 

Hanover 

12/2/07 40 18 girls/22 
boys 

Yes  

(E - 3) IGS-Aurich-
West, Aurich 13/2/07 

41 24 girls/17 
boys 

No 3 females, 1 
male 

Total 

 

160 91 girls/68 
boys, 1 not 

stated 

  

 

A total of 160 students voluntarily participated in the study as part of their daily classroom activi-
ties. Overall, 91 girls were represented in the survey from the 5 schools and 68 boys. One student 
didn’t indicate his/her gender. It is important to note that one of the schools did not offer any 
computing subjects. Four teachers from two of the schools were interviewed: 3 female and one 
male.  

Data Collection 
The survey questionnaire presented to individual school students contained questions asking 
about their basic use of computers and if they are planning to undertake courses in computers and 
information technology (IT) at a tertiary level (i.e. university). The hard copy survey was com-
pleted in regular class time by students and returned within 20 minutes. All surveys were con-
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ducted in English, and we observed that the participating students generally had good English 
language skills. 

As mentioned above, the questions asked in the survey were derived based on the authors’ previ-
ous research in this area. They included information about personal background, computer use at 
school, perceptions about working with computers, and personal factors in studying (or not) com-
puting. These questions give us insight into each individual student, while combined they give us 
a view of that particular school, which we can then put in context of location, demographics, and 
access to computers at the school. The data gives us a general view of the students and their com-
puter use.  A total of 160 students participated in the survey and their responses are summarised 
in Appendix B.  

We found the surveys were a good way to get general background and basic activity information 
from the students. We feel that although we have an adequate number of usable responses, corre-
lations will not add a lot of value to the discussion, as we need to know more about the students. 
In saying this, the unit of analysis for the study is students (who were unable to be interviewed). 
In keeping with our tradition of using the life history approach to gender issues in ICT, we also 
interviewed ICT teachers in the schools where we surveyed the students. This interview data al-
lows us to put the student responses in context. Additionally, our observations and discussions 
with our local colleagues (from the university where we were working) over the two-week period 
also helped to inform our findings. 

Discussion - Students 
In this section we discuss the students’ responses summarised in the Appendix B.  Despite the 
apparent high level of computer knowledge and use, an ICT career was not regarded as a pre-
ferred career choice. Many of the students had not decided what they wanted to do when they 
finish school while in their senior years. Since the students had not decided what to do after they 
finish the school the environment may be ripe to distribute relevant and useful information that 
may help them to choose to study tertiary ICT. By dispelling some of these perceptions and al-
lowing students to make an informed choice as to whether to take up a career in ICT, we can 
hopefully encourage more students into this ever-growing industry. 

High Levels of Computer Use Despite Regarding the ICT 
Courses as Boring  
The students had easy access to computers, with home being their primary place of computer ac-
cess (97%, 155 students).  Students were also active computers users; more than half of them are 
spending more than 10 hours using computers each week and also doing a computer subject at 
school. 

A third of the students chose not do a computer course; the reason being such a course would be 
“boring.” The perception that computing is boring was shared by a third of all students, not only 
the students who chose not to do computing. Only 12% of students wanted to learn more about 
computers and thus chose a computer course.  The vast majority of students (72.5%) liked prob-
lem solving and using computers, and many students (46%) found computer courses to be inter-
esting sometimes.  

Unclear Perception of Computing Courses and Profession  
Many students (35%) found the courses to be different from what they expected, whereas 29% 
thought the courses to be as they expected them to be and the remainder made no comment on 
this aspect.  The students’ answers demonstrated lack of understanding of the non-technical na-
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ture of the computing profession.  The tasks suggested for a person with computer training were 
predominantly technical and closely related to software and hardware, whereas people oriented 
tasks, such as sales, supervising, training, and clerical, were not regarded to be occupations that 
people with ICT education and training participate in. 

When asked what traits a person who works with computers has, overwhelmingly the combina-
tion of responses were that such a person is smart, a problem solver, and creative.  These were 
the first three options listed for this question; however, they were able to choose more than one 
answer. Overall, ‘creative’ was indicated 91 times, ‘a problem solver’ 88 times, and ‘smart’ 63 
times. The other options: quiet, a nerd/geek, hardworking, unhealthy, shy, which are generally 
associated (wrongly) with a computer professional, were not selected as often.   

An important aspect of the computing profession such as being a team player was mentioned (21 
times). Being rich was mentioned by only ten students, suggesting that the students were not 
aware of the relatively high wages of computing professionals. 

Gender and Equity Issues 
Almost half of the students suggested that they felt boys are better were with computers than girls 
and the remaining students said the opposite. This may be related to the gender balance of the 
survey audience (females 58% and 42% males) rather than a considered opinion.  

Students were also not worried about being seen as possessing computer knowledge; the vast ma-
jority (87%) of students didn’t believe others would make fun of them if they were able to answer 
computer questions in class.  They did also did not think that being good at mathematics is a re-
quirement for being good in the computing field.  

Lack of Specific ICT Career Plans 
The students predominantly did not know what they would to do after finishing school, but only a 
fraction (13%) would consider studying computers at technical college or university.  Only 14% 
of the students were not discouraged from studying computing, which we think reflects the 
widely documented general public’s inaccurate opinion that computing is boring and suitable for 
loners and that there is a lack of jobs in computing. Some students reported that their mothers, 
family members, and friends had discouraged them from being involved in computing.   

This research indicates that parents and friends are the most influential people in children’s career 
decisions (see for example Clayton, 2007) and some students were encouraged to study comput-
ing by more than one person. This person was a family member, friend, or teacher. However, our 
study demonstrated that the students lack specific ICT career plans. 

Desire to Work with People 
Working with other people and challenging and interesting work were important to the students 
when choosing a career.  Given twelve options to answer, working with other people, interesting 
work and challenging work were the three most recorded answers.  This was interesting because 
the options were listed in the following order one below another: working with other people, high 
salary/wages, interesting work, and challenging work (and others), and while the three options 
listed above were chosen, the option of high salary/wages was often skipped over and not se-
lected at all.  
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So What? 
To gain an understanding of the perceptions young people have about ICT education and work, it 
is useful to reflect on the discussion so far.  

There are some similarities between Australia and Germany in terms of why students enrolled in 
ICT subjects. At some German schools, students chose the Computer Science (CS) subject be-
cause they did not like the physics teacher or biology and they had to choose between physics, 
CS, and biology. In these CS classes, the female to male ratio was much higher than in CS classes 
where the students purposefully and willingly chose the CS subject. When the students chose the 
subject out of interest and personal motivation, girls made up approximately 20% or less of the 
class. Unlike Germany, many Australian senior school ICT subjects count towards university en-
trance scores. Moreover, while some Australian students choose ICT subjects due to personal in-
terest, others choose it because of timetable restrictions or as the easiest or most appealing choice 
of unfavoured options.  

In Germany, the students use computers primarily at home, with school being another place that 
they use computers regularly. Whether it is at home or at school, every student in the study said 
that they used a computer for at least one hour per week. Almost half of the students surveyed 
studied a computer subject at school, however, one of the five schools in this study did not offer a 
computer subject at school (this affected 41 students out of 160 in our study). The main reason 
given for not studying a computer subject was that it is boring. Most students found the computer 
subjects they study sometimes interesting and many found that studying computing was not what 
they thought it would be like.  

The majority of German students indicated that they enjoy solving problems and doing things 
with a computer. Overwhelmingly they believe that programming is the type of work that a per-
son with computer training does. Furthermore, the majority of students do not believe that 
mathematics aptitude is necessary to be good with computers. The views were pretty evenly split 
when asking students if boys are better with computers than girls. Interestingly 67% of the girls 
that responded (yes/no) don’t believe boys are better while 71 % of the boys that responded 
(yes/no) believed boys were better with computers than girls. 

Working with other people, interesting work, and challenging work were the three most important 
aspects considered by the German students when choosing a career. Being smart, a problem 
solver, and creative are the three most common traits that they believed that a person working 
with computers would have. Just more than half of the students said that they knew what they 
want to do when they finish school, and most had not considered studying computers in tertiary 
education. Some students had been discouraged from studying computing, but a number also re-
ported that they had been encouraged to study computing.  

Discussion - Teachers 
Teachers who worked at two of the five schools were interviewed on the same day that the stu-
dents were surveyed. To give insight into the teacher interviews, we put them into the context of 
previous findings from the WinIT project (www.winitproject.com) and from this paper’s second 
author’s PhD dissertation (Clayton, 2007). 

Similar to the Australian situation, the German teachers see no difference in the level of ICT abil-
ity of boys and girls, but there are differences in how they believe the students use and feel about 
computers. Boys’ computer use is seen to be more exploratory, and they are believed to be less 
concerned about the outcome of their action. Girls’ computer use is felt to be more restrained, 
systematic, and cautious. Furthermore, the German teachers feel that girls want their work to 
“look good,” while the boys were more interested in how technology works.  
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We found agreement amongst the teachers interviewed that it is difficult to motivate the German 
students and that the Internet, the availability of software, and computer games may influence 
this. Many students use the Internet as a mode of communication enabling them to see the social 
side of ICT. A similar situation occurs in Australia. 

Some teachers in Germany also commented that the students are not interested in creating com-
puter software because they have no need; the software that they require is already available and 
they see computers as a black box. Another teacher also believed that computer games have in-
fluenced the way that students enjoy new technologies, as they lack patience and quickly become 
bored and disinterested. This is also in line with findings from Australia. 

There are also many similarities in the concerns of the German teachers to the ICT teachers in 
Australia (see Clayton, 2004, 2007). As with the Australian teachers, the German teachers com-
monly express concerns about inadequate ICT resources and support at the schools. They fre-
quently refer to the cost of software and hardware and feel that the worst thing about teaching 
with technology was problems with the reliability of the ICT resources. Many of the German 
teachers are also maintaining their school’s computer network and ICT resources. However, the 
teachers at some of the German schools have the assistance of teams of schoolboys to help main-
tain the school network and resources; at one school, these students received payment for their 
work. In comparison with Australia, depending on the socio-economic status of the school, Aus-
tralian ICT teachers are often required to assist with network administration and technical sup-
port, especially if the problem is urgent. This is done on top of their normal teaching load. How-
ever, it is more unusual in Australia for students to be paid as an assistant technician or even as-
sist the teachers. 

Similarly to Australian teachers, German teachers spoke about their lack of time to prepare cur-
riculum items for their ICT classes and remain current with new technologies and skills. In Ger-
many teachers are assigned to teach two subjects as their normal workload; ICT subjects are not 
normally considered as one of those subjects. This means that German ICT teachers have a sub-
ject load of three subjects and are often assisting with the maintenance of the computers and net-
works at the schools, as well as attempting to update their skills. Some of the German teachers 
had access to professional development through their schools, while other teachers were left to 
find their own way. Australian teachers have more access to structured professional development 
through their school or the Education Department. However, communication of training opportu-
nities and the temporal and financial cost of the training to the teacher often hindered their efforts.  

In Germany, there are few new Computer Science teachers being trained and it is uncommon for 
teachers to swap schools, except for career reasons. Furthermore, of the German teachers inter-
viewed, approximately half of the ICT teachers had worked in the ICT industry prior to their 
teaching career. This is a very different situation to Australian public schools, where teachers are 
assigned to a school by the Education Department and may be required to or choose to change 
schools a number of times during their teaching career. This can be for operational and personal 
reasons, such as increases and decreases in student population and when the teachers move be-
tween suburbs, towns, cities, or even states. It is far more uncommon for Australian ICT teachers 
to have an ICT industry background; many of the teachers have a business studies, science, or 
mathematics teaching qualifications and have entered the role of an ICT teacher out of school 
need or personal interest in ICT. It is significant that in both Germany and Australia that the 
teachers who were enthusiastic about ICT had more enthusiastic students. 

Lastly, but important to note, German teachers believe that the ICT job market has not recovered 
since the dot com crash, which is similar to the beliefs of Australian teachers. However the ICT 
job market is on the increase rather than in decline, especially in Australia as the industry is be-
ginning to feel the impact of reduced ICT enrolments and interest in the ICT field. 
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Conclusion and Recommendations 
The paper presents the results of an investigation of secondary school student’s perceptions of 
ICT education and work. We outlined German school student’s views on ICT, how they use it at 
school and home, their influences in using ICT, and their ideas about working with ICT as part of 
their future. We drew on the challenges faced and opportunities available to teachers of the stu-
dents in the study to put this in context.  

Existing research (for example, Clayton, 2007) shows that two of the most common reasons for 
the lack of females (and students in general) entering tertiary ICT study is the lack of role models 
and the lack of understanding of what an ICT career is. Our study confirms previous findings; the 
situation in the selected German schools is similar to other western economies.  

Students are using computers regularly so they are not unfamiliar with them, which can be a great 
start to enter ICT pathways at a tertiary level. They also appear to like using computers, as many 
of them spend many hours a week on them. We need to tailor school curriculum to be more ‘in-
teresting’ and let students in younger years know what ICT courses and careers really are about.  
It is necessary to change the perceptions about studying and working in ICT and show that solv-
ing problems is a core part of it.  The students in our study realise that mathematics is an impor-
tant, but not essential, part of an ICT or computing career.  However, the students do not recog-
nise the connection between what the students generally wanted from a career and the opportuni-
ties that a computing career could offer.   

This study confirms the need to change the perception that ICT is not just about programming. 
The students’ perceptions of ICT or computing careers should be that it is creative and encom-
passes many technical and non-technical roles. The student perceptions recorded in this study fit 
with previous research. Common challenges faced by German teachers are a lack of resources and 
training which is also consistent with the challenges reported in other studies.  

In their senior education years, because many students haven’t decided what they want to do 
when they finish school, the environment is ripe for them to receive relevant and useful informa-
tion that may help them to choose to study tertiary ICT subjects. By dispelling some of these 
negative perceptions and allowing students to make an informed choice to engage in an ICT ca-
reer, we can hopefully encourage more students into this ever-growing and exciting industry.  
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Appendix A – Student survey 
University Letterhead 
Hello ☺ 
We are very interested in what you think about computers and doing computer work. We would 
like you to answer some questions about your opinions about computers. It will take about 30 
minutes to do. 
Please do not worry about what you think or write on this form. Nobody will be able to tell who 
filled out this form. These questions also have nothing to do with your school report or your 
grade.  
Remember, you don’t have to take part unless you want to. If you have any questions you should 
talk to your teacher. If they don’t know the answer to your question, they can contact us for you. 

Thank you for helping us with our work! 

This research is being conducted by: 
Names: Liisa von Hellens, Sue Nielsen, Kaylene Clayton and Jenine Beekhuyzen 
School: School of Information and Communication Technology,  
Griffith University, Australia 
Contact Email: l.vonhellens@griffith.edu.au  

WinIT Student Survey 

1. I am a :    Boy       Girl       I don’t want to say  

2.   Do you have access to a computer other than at school? (tick only one box) 

Yes            No  

3. Do you use computers mostly at school or mostly at home? (tick only one box) 

School            Home            About the same  

4.How many hours do you use a computer per week? (tick only one box) 

None      1 – 10 hours      11 – 20 hours      21+ hours  

5. What do you use computers for? (tick as many boxes as needed) 

School work       Email  
Games  ________________ Chatting  
Web surfing   ___________  Music/movies              

6.Do you study a computer subject at school?   Yes       No   

7.What was the reason for your decision? (tick as many boxes as needed) 
It is fun               ______________________I do not like computers          
It is boring             ____________________It is interesting             
My parents told me to do it      ___________My teachers/school told me to do it    
My parents told me NOT to do it    _______My teachers/school told me NOT to do it  
I want to work in computing      __________It fitted my schedule           
There are more important subjects   _______I do not want a job using computers    
I want to learn more about them    ________I know everything about computers     

mailto:l.vonhellens@griffith.edu.au�
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8.If you are studying or have studied a computing subject at school, how would you de-
scribe the subject (tick only one box)  

Boring        Sometimes interesting       Very interesting  

9. If you have studied a computer subject at school, was it what you thought it would be 
like? (tick only one box) 

Yes            No    I have not studied a computer subject  

10. I enjoy solving problems and doing things with computers. Do you agree? 
(tick only one box) 

Yes            No  

11. I do not like to answer questions about computers in class because someone may make 
fun of me. Do you agree? (tick only one box) 

Yes          No        

12. You have to be good at maths to be good with computers. Do you agree?  
(tick only one box) 

Yes            No           I don’t know  

13. Boys are better with computers than girls are. Do you agree?  
(tick only one box) 

Yes            No           I don’t know  

14. A person who works with computers is: (tick as many boxes as needed) 
Smart                _______________ Popular     
A problem solver          ________ Patient     
Creative              ______________ Quiet      
Hardworking             __________ A nerd/geek   
Team player            ___________ Shy       
Rich                _______________ Unhealthy    

15. What sort of work do you think that a person with computer training does?  
(tick as many boxes as needed) 

Sales                        Helping computer users    
Data entry                      Managing a business     
Choosing software/hardware for others to use     Supervising people      
Programming                     Clerical work        
Writing/testing new software             Fixing computers/software  
Training                       Other            

16. Has anyone encouraged you to study computing? (tick as many boxes as needed) 

Mother                       Father         
Brother/sister                   Teacher        
Other family member                Family friend     
Friend                       Nobody         
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17. Has anyone discouraged you from studying computing? (tick as many boxes as needed) 

Mother                       Father         
Brother/sister                   Teacher        
Other family member                Family friend     
Friend                       Nobody         

18. Do you know what job or career you would like when finishing school?  
             (tick only one   box) 
Yes            No    

19. Have you considered studying computers at a technical college or university? (tick 
only one box) 

Yes            No    

20. The people/things that affect how I think about what I would like to do in the future 
for a job: (tick as many boxes as needed) 

Mother                 Guidance officer          
Father                 Teachers              
Family                 Friends               
Movies                 TV shows              
Books/magazines            Other ___________________________  

21. What things are important to you when choosing a career? (tick as many boxes as 
needed) 

Working with other people        Good image/status          
High salary/wage            Job security            
Interesting work            Flexible working hours       
Challenging work            Helping others           
Self employment             Meeting new people         
Travel                 Interest in the area        

22. Can you name ANY man working in or with computers who you see as a computing 
role model? (tick as many boxes as needed) 

Father                       Brother        
Other male in my family              Teacher        
Friend                       Family friend     
Neighbour                     Movie/TV character   
Someone famous                   Nobody         

23. Can you name ANY woman working in or with computers who you see as a comput-
ing role model? (tick as many boxes as needed) 

Mother                       Sister         
Other female in my family             Teacher        
Friend                       Family friend     
Neighbour                     Movie/TV character   
Someone famous                   Nobody         

Thank you for your time ☺ 
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Appendix B – Summary of Student Responses 
• Home is primary place of computer access - 97% (155 students) 

• Hours of computer use each week - 1-10 hours a week (43%), 11-20 hrs/wk - 25%, >21 
hrs/wk – 32% 

• Study a computer subject at school? -  yes 49%, no 51% 

• Don’t study a computer subject at school by choice – 26% (41 students)  

• Why not study a computer subject at school - ‘boring’ - 34%  

• Why study a computer subject at school - want to learn more about them -12 % 

• Are computer subjects studied interesting - sometimes 46%, very 10%, boring 10%, 3% 
didn’t say, 31% don’t study a computer subject at school 

• Is computer subject they study at school what they thought it would be like – yes 34%, no 
28%, 7% didn’t answer, 31% don’t study a computer subject at school 

• Enjoy solving problems and doing things with a computer – yes 73%, no 27%  

• Think someone will make fun of them if they answer computer questions in class – no 
87%, yes 13% 

• What a person with computer training does - programming 93%, writing/testing new 
software (76%), helping computer users 69%, fixing computers/software 66%, data entry 
65%, choosing software/hardware for others to use 63%, managing a business 62%, sales 
30%, supervising people 27%, training 27%, other 14%, clerical work 14%. 

• Don’t have to be good at maths to be good with computers – no 63%, yes 16% 

• Are boys better with computers than girls – yes 43%, no 44%, others didn’t answer or re-
plied, “I don’t know”. 

• Know what you want to do when you finish school - yes 51%, no 48%, 1 didn’t answer 

• Considered studying computers at technical college or university – yes 13% 

• Discouraged from studying computing – no 14% 

• Discouraged by who – mothers (10 students), friends (8), brother/sister (2),  father (1), 
family member (1), family friend (1) 

• Some were encouraged to study computing by more than one person  

• Encouraged by who – father (24), mother (16), brother/sister (4), another family member 
(6), family friend (9), teachers (11), hostmother (1) 
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