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1. Introduction

The rapid development of computing has caused its perception to evolve from that of a niche professional discipline to a generic skill required by all who work in the "knowledge economy". In this position paper we assess the impact of perceptions of computing held by potential university applicants, as determined by their educational experience and qualifications prior to entering university. We also identify activities which can positively influence perceptions held by the pre-entry constituency, and highlight the importance of national and international coordination and resource exchange as the number of initiatives in this area increases.
2. Understanding perceptions

2.1 The rapid development of the discipline
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Twenty years ago computing technology was typically used by specialist professionals; now it is used in all walks of life and at every level of society. Over the same period, the number of core technologies and skills which constitute the subject area has increased dramatically. In modern life, young people are everyday users of sophisticated computing technology, primarily for communication and entertainment. The rapid development of the computing discipline presents significant challenges for universities as they seek to design computing programmes which reflect the diverse technological experience which students now bring to their studies[1].

2.2 The identity of the discipline

The term ‘Information and Communication Technology (ICT)’ is now widely used to describe the subject area but there is some confusion as to whether ICT is a professional discipline or a key skill. ICT is taught as a key skill at all levels in education. One consequence of this is that it defines how computing is perceived by pupils, parents and teachers, leading to unrealistic expectations about the nature of computing science in higher education.  Mitchell [2] endorses this opinion stating that many students who have studied ICT at school see no need to take the subject further, indeed more than half of the 2,000 students interviewed in the sample stated that ICT had actually put them off further study of the discipline.
2.3 Core competencies in computing 

Given ICT’s status as a key skill, there is the danger that advanced study in computing is associated with the training of expert computer users, rather than educating software engineers and computing professionals. In the UK, the study of ICT at advanced secondary level does not necessarily counter this perception, with some qualification specifications designating core computing competencies, such as application development, programming and formalism, as optional [3].  
2.4 Pre-entry qualifications in ICT and computing

Historically, studying computing at university involved a deliberate, informed, choice to pursue what was regarded as a specialist subject. Now that computing and ICT is widely taught at secondary level, it would be expected that students’ preparedness for further study would be greater. Feedback from students at the pre-entry stage would support this. A simple enrolment survey conducted by the HE Academy Subject Centre for Information and Computer Sciences (HEA-ICS) across a number of computing courses in 2005 suggested that students were choosing computing for good reasons (e.g. a previous interest in the area, good job prospects etc.). The survey also suggested that new students believed they were reasonably well informed as to what topics they would be studying on their course [4]. 

Yet the university experience of students and staff is often very different. Many students drift onto computing courses with unrealistic expectations as to what will be involved.   The problem is further exacerbated by the fact that few courses have prerequisite study requirements.
3. Influencing perceptions

So if a key factor in determining how computing is perceived is the pre-entry educational experience of potential students, and the attendant "mixed messages" arising from the discipline's identity crisis, then how can clarity be brought to this confusing milieu? As with other disciplines in science and engineering, there is an increasing awareness in computing of the importance of engaging with pupils, parents and teachers in secondary education to promote the discipline.

While broad social and cultural factors are significant in determining perceptions of computing technology, it is hard to see how much leverage can be effected at this level. The discipline of computing is still too immature to have a ‘family tradition’ as with other respected professions. However, where higher education does have opportunity for leverage is through engaging with potential applicants at the 'pre-entry' level through the existing structures of the educational system.
3.1 Influencing pre-entry qualifications

In the UK, many computing and ICT teachers do not have initial degrees in the subject area and therefore do not know what is taught in university courses. Equally, computing lecturers in HE are often unaware of what is taught on secondary level computing and ICT courses. Relationships between the higher education computing community and secondary qualification and curriculum authorities is limited, with each unaware of the teaching methods and computing tools employed by the other.   A survey carried out by HEA-ICS suggests that activity in this area is limited, yet engagement between the secondary and higher education sectors is critical if the misconceptions outlined above are to be tackled. 
3.2 Schools outreach

Recruitment to computing courses in the UK is currently in a state of decline.  Therefore the need to engage in school outreach activities is becoming increasingly important for university computing departments – in particular activities which will correct misconceptions and inform and enthuse pupils about the depth, elegance and intellectual richness of the discipline. Furthermore the fact that only one in five of the UK IT workforce is female indicates a need for innovative action to address this gender imbalance [5]. 
3.3 Career advice

Many students are not aware of the specific career opportunities open to them. The 2005 enrolment survey [4] showed that approximately 50% of new students did not have a specific computing career in mind, but made reference to their future career in general terms. Connecting recent computing graduates with secondary pupils is one possible approach for better informing potential students.  The Higher Education Academy is currently preparing a series of ‘employability profiles’ to assist in this task.
3.4 Sharing resources and experience

The Higher Education Academy has been involved in a number of outreach-related activities. For example, a national workshop brought together computing academics who were involved in a range of school initiatives, including taster days, university/teacher liaison groups, and computing competitions [6]. A national student essay competition run by the Academy on the theme of student expectations in computing also provided illuminating vignettes on the perceptions of prospective computing students. 
As individual institutions increasingly get involved in this type of activity, there is a need for a more thorough understanding of the pre-entry experience of computing students and for a coordinated approach to engaging with the secondary sector for the benefit of the entire computing community.
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