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Abstract

Since the turn of the century there has been a steady decline in enrolments of students in senior
secondary computing classes in Australia. A flow on effect has seen reduced enrolments in
tertiary computing courses and the subsequent predictions of shortages in skilled computing
professionals. This paper investigates the relationship between students’ computing literacy
levels, their use and access to computing tools, and students’ interest in and attitudes to formal
computing study. Through the use of secondary data obtained from Australian and
international reports, a reverse effect was discovered indicating that the more students used
computing tools, the less interested they become in computing studies.
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1 Introduction

In the 21st century the use of computers has become an expected and integral component of
education for all school students in Australia. In the thirty or so years since computers were
introduced into secondary schools there have been dramatic changes with access increasing
from, in many instances, one or no computer per school to one device per student. Computing
studies have also moved from a specific learning area/subject to an integrated component
across the curriculum.

Currently there is a concern that there are insufficient students at all stages of the computing
education pipeline to satisfy the future needs of the industry. Sterling (2012) argues that one
of the great challenges that currently exists for the Australian industry is having enough
sufficiently skilled computer professionals, as there is a growing need for people with ICT skills
in all occupational sectors (Australian Workforce and Productivity Agency [AWPA], 2013).

This study provides an investigation into Victorian students’ computer use and access,
computing attitude and proficiency, and their enrolment in formal computing education. Data
from studies conducted over the last fifteen years from multiple large scale public secondary
resources has been obtained and re-analysed. This work was motivated by recent trends of
declining enrolments in both senior secondary and tertiary computing courses despite the
increased accessibility and usage of computing devices within schools and homes. This paper
argues that the widespread use of computers has not resulted in an increase in students
studying computing, nor even an increase in their proficiency with computers; rather it has
had the reverse effect.

2 Background

A variety of terms are used to describe computing and computing related activities. The term
‘computing’ in this paper is used as a generic term encompassing the entire gamut of the
discipline however specific terms such as Information Technology (IT), Information Systems
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(I1S) and Information Communication Technology (ICT) are used where more appropriate. An
interesting observation, adding to the overall confusion, is that in industry the common
nomenclature appears to be ICT, in secondary schools it is computing and in post-secondary
education it is more frequently IT when associated with the science domain and IS within the
business domain.

Koppi and Naghdy (2009) report that there are multiple stakeholders in post-secondary
computing education beyond the students who are undertaking formal courses. At one end of
the computing pipeline is the industry which reports a lack of skilled Australian workers and
increasing reliance on foreign workers. At the other end is the education system, where
students in primary and secondary schools use computing devices as tools, and computing
skills and knowledge are regarded as a general capability in the curriculum.

A career in the ICT industry has many positive aspects to offer tertiary graduates including a
diverse range of roles and strong employment prospects (Australian Government 2011).
However with less young people completing relevant degrees (Lynch 2007; McLachlan, Craig
& Coldwell 2010) the industry is suffering through a shortage of suitably trained and skilled
personnel resulting in 'a labour shortage' that impacts on the management and potential
failure of major projects (Australian Government 2007, p. 21).

Last century, Pearcey (1988, p. 125) argued that the ‘demand for people with computing
expertise has always outstripped the capacity of the tertiary sector to supply it and now with
fewer students undertaking such studies the situation seems to be worsening and unlikely to
change.

While the extent of the skill shortages in the ICT industry in Australia is inconclusive, the
Department of Immigration has advertised for computer related professionals on its Skills
Australia Needs skilled occupation list, enabling the migration to Australia of both temporary
and permanent ICT skilled workers (Australian Government & Department of Immigration
and Border Protection n.d.-a). The list details a four-digit level Australian and New Zealand
Standard Classification of Occupations (ANZSCO) unit group humber and brief occupation
description, followed by the set ceiling value of applications and the number of requests issued
to date. The Australian Computer Society (ACS) has authorised the assessment of ICT
occupations for the ANZSCO (Australian Computer Society n.d.). Consequently there has been
an increase in the migration of skilled ICT professionals over the last decade (ACS 2013; AWPA
2013).

Recent media reports suggest that ICT employees on 457 visas are replacing Australian
workers, as they cost less to employ (Australian Government 2013; Pennington 2013). Whether
employees are foreign workers or Australian nationals, Multimedia Victoria (2012) argues that
the supply of qualified ICT professionals is decreasing while the demand continues to increase.
Therefore, there is still a shortage of, and a need for, more ICT workers in Australia (Australian
Government & Department of Immigration and Border Protection n.d.-b).

3 Research Method

This study undertook an examination of school students computing education over the last
fifteen years in Victoria, Australia. Secondary data was obtained from key international,
national, and state-based studies.

The international studies comprised the International Computer and Information Literacy
Study (ICILS) conducted in 2013 and secondly the OECD’s Programme for International
Student Assessment (PISA) 2000 through to 2012:

. The ICILS investigated students’ computer and information literacy skills to determine
their readiness for life in the digital age (Fraillon et al. 2014). It focused on students’
computer device use, attitude, and proficiency (De Bortoli et al. 2014). Approximately
60,000 eighth grade students with a mean age of 13.5 years at testing time took part,
including 5326 Australian students (De Bortoli et al. 2014).
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. PISA includes an ICT familiarity questionnaire which examines student access to, how
they use, and what they feel when using computing devices (Thomson & De Bortoli
2007). PISA began triennial student assessments in 2000; by 2012, approximately
510,000 15 year old students from 65 countries participated (Australian Council for
Educational Research [ACER], 2014).

National data was sourced from ACER as well as the Australian Curriculum, Assessment and
Reporting Authority (ACARA). ACER has a long history of providing evidenced-based research
to improve learning across students’ ‘lifespan’ from all levels of schooling through to vocational
and workplace education. ACARA, a newer body formed in 2009, is responsible for the
governance of the national curriculum, the National Assessment Program (NAP) as well as
national data collection and reporting (ACARA 2013).

The Victorian data used in this study was obtained from the Victorian Curriculum and
Assessment Authority (VCAA), an organisation which aims to provide quality curriculum,
assessment and reporting for all of the state’s school students (VCAA 2013). The VCAA is
involved in administering the NAP, including tri-annual tests for ICT literacy known as the
NAPICTL. In 2011 over 11,000 Australian students aged approximately 12 and 16 years took
this test which focused on computer use, skill development, creativity, and confidence (ACARA
2012b). A total of 13,494 Victorian students have participated in either the NAPICTL, PISA or
ICILS from 2000 to 2013 (see Table 1).

Year NAPICTL ICILS PISA NAPICTL
Age 12 years | 13.5years | 15years | 16 years
2000 810

2003 2354

2005 575 593
2006 2272

2008 898 850
2009 2296

2011 930 878
2012 2406

2013 813
Total 2494 813 7866 2321

Table 1: Victorian students surveyed for NAPICTL, PISA, and ICILS.

The VCAA is also responsible for the Victorian Certificate of Education (VCE), which is a
qualification spanning the final two years of secondary school for students aged 17 to 18.
Approximately 50,000 senior Victorian students complete their VCE each year (VCAA 2013).
A VCE ‘study’ consists of 4 units per subject. During their first year students normally study
units 1 and 2, with units 3 and 4 in their second year (VCAA 2011).

Senior students can combine studying vocational education certificates (VETIS) alongside their
VCE, giving them the opportunity of gaining nationally recognised qualifications (VCAA 2010).
The vocational education program began in the 1990’s in three areas, expanding to include
more than 30 areas with over 390 certificates (VCAA 2013). In 2012 almost 70,000 senior
Victorian students studied a vocational education certificate varying from level I to IV (VCAA
2013).
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VCE, VETIS and NAPLAN data in this paper only includes those students who achieved the
minimum standard or greater. Combining data from the above sources forms a picture of
Victorian students’ interests and interactions with computing from the ages of 12 to 18.

The data collected therefore is all secondary data which is publically available. This provides
both advantages and disadvantages for research. Obtaining data through secondary sources
grants the researcher access to a variety of current and historical information, procures
information previously collected, saves researchers time and money, eliminates the need for
ethical approval, and provides 'rich potential' (Cowton 1998, p. 427) and 'valuable insights' for
researchers (Oakshott 2012, p. 431). Data collected in large amounts reduces the likelihood of
bias and overcomes low response rates (Cowton 1998). The use of on-line government and
public sector produced information provides researchers with confidence that the data is
trustworthy, valid, reliable and non-identifiable (Oakshott 2012). However, utilizing data from
secondary sources may provide an incomplete picture, display unneeded data, be time-
consuming, and may cause the researcher to feel that they lack control of data collection and
presentation (Cowton 1998). The data quality may be questionable, yet when using official
sources this is less of a problem (Oakshott 2012). Further issues with secondary data is that it
may be duplicated in other databases, or be presented in different formats, contributing to the
problem of data inconsistency (Atkinson & Brandolini 2001). To overcome any perceived
shortcomings in the use of secondary data, this research has used data that is available from
Australian government sources and large international organisations only, therefore
increasing data validity and reliability and reducing possible inconsistencies.

Analysing or re-analysing multiple secondary data sources can be achieved in a number of
ways. Cowton (1998, p. 426) suggests that 'reanalysis can involve more than one set of research
results. One of the benefits of this is that it generates a larger effective sample than an
individual study in isolation'. This paper uses descriptive statistical techniques for data
analysis, the aims of which are 'to provide images and/or summaries that can help the reader
understand the nature of the variables and their relationship' by making predictions that lead
to inferences about the population studied (Tashakkori & Teddlie 1998, p. 113).

The following sections present and examine statistics on student computing studies
throughout school education in Victoria focussing on students’ computing literacy outcomes,
senior secondary students’ computing studies, computer use and access, and attitudes towards
computers and computing.

4 Computing Education

Courses on programming and the application of computers were first introduced at several
universities in the late 1950s (Sale 1994), although it was not until the 1970’s and 1980’s that
computers began to seep into Australian secondary schools (Larkin & Finger 2011; Tatnall &
Davey 2006). In Victoria in 1985 the State Board of Education (1985) directed all schools to
provide students with opportunities to develop their computing confidence. However, when
computing instruction began in schools, access was often restricted to students in particular
subjects with the technology being isolated in one room (State Board of Education 1985). Until
the mid-1980s many schools were not able to provide computers for student use; or if they did,
one computer was often shared by many, if not all, students in the school (Tatnall & Davey
2006).

Despite computing now being taught throughout primary and secondary school, Koppi et al.
(2008) argue that there is an insufficient number of students studying computing at all levels.
Critical issues identified in the literature include cross-curricular teaching methods, a lack of
specialist and inspirational computing teachers, poor promotion of computing in schools, and
a lack of parental encouragement (for example Australian Government 2013; Genrich,
Toleman & Roberts 2014; Koppi et al. 2008; Lynch 2007; Sterling 2012). Over a quarter of a
century ago, educational planners suggested that targets be set to increase the number of
students participating in technology, mathematics and science (Working Group on Education
for Science and Technology to the Victorian Government through the Hon. lan Cathie 1987).
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Attempts continue to be made by the industry, government departments and researchers to
encourage greater numbers of students to take up computing studies.

Computing curricula in secondary schools have been described as irrelevant, mundane,
uninteresting, and repetitive (Craig 2006; Genrich, Toleman & Roberts 2014; Lynch 2007).
Students report that they continue to work on the same software year after year doing
presentations, essays, and worksheets (Fraillon et al. 2014), and when students do learn
exciting and fun content they find that there is no continuing course (Genrich, Toleman &
Roberts 2014). Younger secondary students have a narrow understanding of what senior
computing education entails and have formed their perception of the discipline based on their
junior years’ experiences and hearsay, although the subject content is different in the senior
years (Lynch 2007). Genrich, Toleman and Roberts (2014) report that some middle year
teachers tend to teach computing out of a book as it is not one of their specialisations, leaving
students with incorrect opinions of computing studies and the ICT work environment. Further,
in Australia secondary school computing subjects are not designed as a pathway into university
and are often not required as prerequisite subjects for entry into tertiary computing courses
(Lynch 2007).

Aligned with reducing interest in computing studies, enrolments in tertiary computing courses
are also decreasing at a time when there are increasing numbers of students attending tertiary
institutions. The phenomenon of declining secondary and tertiary enrolments is not a local
problem; the issue is evident nationally and internationally (Downes & Kleydish 2007;
Genrich, Toleman & Roberts 2014; Koppi et al. 2008; Lomerson & Pollacia 2006).

5 Students Computing Decision Influences

Students consider computing subjects to be ‘irrelevant to their aspirations' and view computing
as a 'bad strategic choice' for 'long-term career prospects' (Lynch 2007, p. 10), despite
technology becoming part of everyday life (George, Valacich & Valor 2005). Genrich, Toleman
and Roberts (2014) assert that there is little encouragement from parents and insufficient
incentives from teachers for students to seriously consider computing careers.

Students rely on information from others as well as the image of an industry when making
decisions about career choices. The computing industry has been stereotypically portrayed as
nerdy, blokey, geeky, boring, too technical, working long hours and in isolation for too long, as
well as there being significant confusion about what computing workers really do, resulting in
shying away from the industry (see for example Harris & Wilkinson 2004; Lynch 2007,
Rommes et al. 2007). The reality is that working in computing is nothing like these stereotypes,
itinvolves working a 'rewarding career' in a dynamic environment (Tate 2012). Employers look
for people with a broad range of skills in the so-called soft areas such as communication and
teamwork, as well as the required qualifications and technical skills (Australian Government
2011, 2013).

Teachers are crucial to student learning and the quality of education provided is dependent on
quality and inspirational teachers and their schools (Sterling 2012). Teachers’ enthusiasm,
computer knowledge, expectations, pedagogical practices, and attitudes toward computing can
significantly affect students learning abilities and use of technology (Lynch 2007) and change
their perceptions of computing (George, Valacich & Valor 2005). According to Hattie (2003,
pp. 2-3) 'the answer lies ... in the person who gently closes the classroom door and performs
the teaching'.

Recent research adds to this debate. Genrich, Toleman and Roberts (2014) suggest that
secondary students gained the opinion from teachers that computing was not interesting and
not an appropriate career, while other students that considered themselves as having higher
computing competence were likely to be more engaged and show higher interest in following
an ICT career path (Christoph et al. 2015).
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6 Victorian Schooling

State-wide, Victorian students typically begin school in the year they turn 6 years old (ACARA
2010) and by the end of their primary education are around 12 years old. In most cases students
then enter secondary school and by the end of their compulsory learning years they are around
16. Most students continue into post-compulsory learning, also referred to as their senior
years, until they are around 18 years old when they commence work or tertiary studies.
Students in Victoria are legally required to undertake school studies until they turn 17 (State
Government of Victoria 2009).

Nationally, until 2011, all states and territories operated their own educational systems, mostly
independently of each other, although from the mid 1990’s they have been working towards
common goals (National Curriculum Board 2009). In 2009 all Australian States, Territories,
and the Commonwealth agreed upon a national education system (Drabsch 2013) which
Victorian schools began to implement from 2013 (VCAA 2012). All students in Australian
schools will eventually be taught using this common curriculum base (National Curriculum
Board 2009).

The placement of computing in the Victorian curriculum has altered over time. Initially it was
placed under Commerce (Curriculum Branch 1985; Ministry of Education (Schools Division)
1988) and then moved to Technology (Board of Studies 1995). The concept of embedding
computing emerged (Board of Studies 2000), followed by its integration into other subjects
(Curriculum Corporation 2006). Computing then moved to Interdisciplinary Learning (VCAA
2008) where it remains to the present day. In the very near future, with the implementation of
the national curriculum, computing will become multidisciplinary (ACARA 2012a). Students
at all year levels are expected to learn aspects of computing as a general competency.

The availability of computing studies for senior students is determined by individual schools,
and would be based on school council approval, equipment, teacher availability, timetabling,
and student interest. Senior computing studies began in the 1980’s with Secretarial Studies
and Electronic Typewriting (Christophersen 2001), moving onto HSC Computer Science,
Computers in Science and Engineering, and Computers in Business and Government by 1990
(Tatnall & Davey 2008). The introduction of the two year Victorian Certificate of Education
(VCE) program in 1990 introduced 2 units each of Information Technology (first year studies),
Information Processing and Management, Information Systems, and Information
Technology in Society (second year studies) (Victorian Curriculum and Assessment Board
1990), however the last subject was dropped due to low enrolment numbers in 1998
(Christophersen 2001). The current VCE Information Technology curriculum comprises at
unit 1 IT in action, unit 2 IT pathways and at units 3 & 4 Information Technology
Applications, and Software Development (VCAA 2006).

7 Student Computing Literacy

Computing literacy provides students with the skills and abilities to interact with and operate
computing devices effectively. The definition of computing literacy adopted for use in Victorian
Schools is:

The ability of individuals to use ICT appropriately to access, manage and
evaluate information, develop new understandings, and communicate with
others in order to participate effectively in society (Ministerial Council on
Education Employment Training and Youth Affairs [MCEETYA] & Performance
Measurement and Reporting Taskforce 2008, p. 2).

The definition of computing literacy as used by the ICILS is 'an individual’s ability to use
computers to investigate, create, and communicate in order to participate effectively at home,
at school, in the workplace, and in society' (Fraillon et al. 2014, p. 17).

NAPICTL results show that many students are not meeting the set proficiency level for their
age. Twelve year old junior students computing literacy results indicate that a significant
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increase in proficiency occurred between 2005 and 2008, although this was followed by a
decrease in 2011. This situation was not repeated with 16 year old middle secondary students;
they remained relatively stable in proficiency throughout the three assessment cycles (Table 2)
(ACARA 2012b; MCEETYA 2007; 2010).

Age 2005 2008 2011
12 year olds 57.9% 66.1% 64.0%
16 year olds 66.5% 69.8% 68.0%

Table 2: Percentage of Victorian students at or above NAPICTL proficiency level

Students who are 13.5 year olds would be expected to achieve the second level of computing
literacy on the ICILS standard. Extracted data shows that 19% of Victorian students were at or
below level 1, 42% level 2, 35% level 3, and 4% level 4; 81% of students met the minimum level
for their age. Victorian students self-reported that they were very confident at accomplishing
basic computing tasks, but less confident when it came to advanced skills. (De Bortoli et al.
2014)

8 Senior Secondary Computing Studies Involvement

Data about senior secondary students who successfully completed VCE computing education
studies are presented in Table 3 (VCAA 2013). While the number of students undertaking the
VCE has increased slightly from 46,000 to 50,000 between 2001 and 2013, there has been a
significant decline in students undertaking VCE computing studies. These include Information
Technology (IT); Information Processing and Management (IPM) prior to 2006, and
Information Technology Applications (ITA) from 2006; and Information Systems (IS) prior to
2006 and System Development (SD) from 2006.

Computing subjects available to VCE students Satisfactor
y
Year IT IT IPM IPM IS IS completio
Unitl | Unit2 | Unit3 | Unit4 | Unit3 | unit4 | N VCE@II
students)
2001 17113 16354 13344 12963 3346 3266 46,308
2003 11940 11142 9772 9431 2842 2763 47,585
2006 6983 6878 5174 5027 1819 1771 48,352
ITA ITA SD SD
Unit 3 Unit4 Unit 3 Unit 4
2007 6508 6311 4516 4374 1500 1456 47,069
2010 5258 5171 3495 3381 1208 1179 50,057
2013 4304 4177 2595 2529 1335 1304 50,014
%
change
from -74.8% -74.4% -80.5% -80.5% -60.1% -60.1% +1.1
2001 to
2013

Table 3: VCE and VCE IT satisfactory completions

Students who undertake computing studies within VETIS are able to choose from a variety of
certificates, which range from level | to IV, in topics such as IT, Digital Media, and Computer
Systems. Students may study more than one type of VETIS certificate during their VCE. The
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type and number of IT certificates on offer have increased and changed focus over the years,
for example in 2001 five certificates were available which increased to 11 by 2013 (VCAA 2013).
In 2013 there was almost a three-fold increase in the number of students enrolled in VETIS
certificates compared to 2001, although the number of enrolments in VETIS IT studies had
decreased during this time (Table 4).

VETISIT All VETIiS % IT of All

Year certificate certificate VETIS

enrolments | enrolments | enrolments
2001 3692 24,685 14.9%
2013 2328 68,463 3.4%

% change
from 2001 to -36.9% +277.3%

2013

Table 4: VETIS IT and all VETIS certificate enrolments

9 Student Use Of and Access to Computing Devices

In addition to testing students on their computing knowledge, NAPICTL testing also included
a section on student use of and access to ICT. Student frequency of computer usage has
increased for both 12 and 16 year olds over the past three testing cycles (Table 5) (ACARA
2012b; MCEETYA 2007; 2010).

Frequency of computer use
Age Year uigangt#}zrn (Mealr;'zl?yes pm) Vsl gkl
>years At At School At At
Home Home School
2005 60.4% 13.4 10.4 - -
12 years | 2008 64.4% 18.7 14.3 54.3% 21.4%
2011 70.0% - - 63.0% 39.0%
2005 69.9% 15.6 11.6 - -
16 years | 2008 70.6% 23.0 13.7 73.4% 31L.7%
2011 79.0% - - 83.0% 50.0%

Table 5: (NAPICTL) Computer usage by 12 and 16 year old students

In 2013, students who completed the ICILS indicated how long they had been exposed to
computing devices. Victorian students who had used a computer for more than 5 years
accounted for 80%, 89% used a computer at least once a week at home and similarly, 89% used
computers at school more than weekly. Almost all students had internet access at home (99%),
while every student had internet access at school. Computer access was high, 94 % of students
reported having access to two or more computers at home, all students had access to computer
devices at school, with 66 % indicating they had access to their own device (De Bortoli et al.
2014).

Student computer use and access has progressively increased for 15 years olds since PISA
testing began (Table 6). The PISA questionnaire structure has changed over the years, in the
later years the format of some questions were worded differently to reflect a changed focus.
Where there was significant change in the wording the results are not reported here. The
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number of Victorian homes with more than one computer has increased slightly, from an
already high rate (93.1%) in 2000. Daily internet use at school has increased significantly, as
has home internet connections and home computer use. The number of students who have
used a computer for more than 5 years has also increased since 2003.

Year | 2000 | 2003 | 2006 | 2009 | 2012
Have at least one computer at home 93.1% | 95.1% | 96.4% | 96.7% | 97.8%
Have an internet connection at home 68.6% | 86.2% | 90.6% | 94.9% | 96.3%
Use the internet at school more than once aweek | 67.8% | 71.4% | 70.4% | 92.2% | 95.8%
Used computers for more than 5 years 69.5% | 81.9% 87.8%
Used a computer at home almost every day 50.9% | 53.7% | 75.5%
Used a computer at school almost every day 17.2% | 14.1% | 23.9%

Table 6: PISA 15 year old computer access and use

10 Attitudes and interests toward computing

Students from all data sources were asked the same computing attitude questions as those used
in the PISA questionnaire. This provides good consistency of results over the three sources.
Data adjustments have been made for three particular years so a comparison can be made over
the years and age groups. Data for 2005 and 2008 were presented differently in NAPICTL
reports; for 2005 an average was calculated by gender, and for 2008 findings were given as an
average over both age groups (12 and 16 year olds). The ICILS in 2013 did not provide Victorian
percentage results, although those from Australia have been provided, these were the same in
scale scores as Victoria. In addition to these data changes, two years have been omitted. PISA
2006 did not include computer attitude questions, and 2012 PISA questions were not
comparable with those listed and were therefore not included. Table 7 provides the percentage
of students who replied as agreeing to and strongly agreeing to the computer attitude
statements. It can be seen that students generally have positive attitudes towards using
computers whether for work or play. However, their interest in technology generally has
remained relatively static, although with some significant fluctuations over the 14 year period.

It is very Work or play conzgaiers
Year AEE Important to Ry - because | feel
(years) work with computers is interested in
computers fun technology
2000 15 70.5% 81.1% 64.3%
2003 15 83.1% 84.2% 70.8%
12 84.7% 96.0% 80.3%
2005 16 85.9% 87.8% 69.9%
2008 mixed 83.5% 91.2% 53.4%
2009 15 14.7% 81.3% 45.0%
12 81% 95% 65%
2ot 16 80% 91% 59%
2013 135 88% 93% 65%

Table 7: Student attitudes towards computing
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11 Discussion

Computing literacy levels for 12 and 16 year old students provide a somewhat depressing result.
Today'’s society and education systems have an expectation that students are able to operate
computing devices effectively. The NAPICTL findings indicate that many students are still not
competent in computing literacy; less than two thirds of Victorian 12 year old students and
only a slightly higher proportion of 16 year olds have been able to meet computing literacy
expectations in 2011. The findings also suggest that students in 2011 had computing literacy
skills at a similar level as students in 2005, despite increased access to computing devices.

The NAPICTL results back-up what was reported by the ACS (2009) in reference to students’
inadequate preparation with computing skills, which seems to be impacting on choices in study
prior to entering into senior years. Details of NAPICTL computing literacy in Victoria predict
that this is an area of educational concern and needs to be addressed, possibly by increasing
the emphasis on student computing literacy learning by providing adequate training for
teachers.

ICILS results for 13.5 year olds provide a different and encouraging picture; just over 80% of
students met their age level computing literacy requirements. Positioning these students onto
a computing literacy continuum for 12 to 16 years olds tested under NAPICTL, indicates that
they are performing better than expected. This surprising result from the same cohort of
students, although at a different age, may be due to a number of factors such as the testing
mechanism used, the items tested, question format, presentation and wording, and testing
environment.

Despite a substantial increase in students completing VCE, there has been a massive downturn
in those completing computing studies at this level (see Table 3), despite a steady increase in
the number of senior computing students before 2001 (Christophersen 2001). Students are
75% less likely to undertake Information Technology units in 2013 than they were in 2001,
80% less likely to study Information Technology Applications, and 60% less likely to study
Information Systems. In the few instances where there were slight increases, these were very
short lived with little indication of students continuing on with further computing studies.
Students are decreasingly less interested in studying senior computing, despite an increase in
the number of senior secondary students. Does this reflect the perceived relevance, amongst
students, of the computing curricula in secondary schools?

The dramatic decrease in VCE computing completions occurred despite computing being
taught to all students during their first ten compulsory learning years at schooling. The
significant drop in enrolment numbers at senior levels will ultimately contribute to VCE
computing units being removed from the curriculum in the future, aggravating the skill
shortages problem. The decrease in student numbers at senior levels has already been reflected
in fewer students undertaking computing studies in higher education, contributing to a lack of
qualified graduates entering the work force (Christophersen 2001). Anecdotal evidence from
the authors' own experiences suggest that schools are already removing senior computing
studies from their portfolio of offerings. The question has to be asked, but cannot yet be
answered, will the new IT curriculum that is being deployed nationwide make a difference to
students’ perceptions of computing and the ICT industry, increasing student engagement with
the discipline?

A similar situation exists in the VETIS sector; the increasing number of students studying a
variety of certificates has tripled yet over a third fewer are venturing into computing related
certificates (Table 4). There seems to be an ongoing issue in attracting students into computing
courses at both the senior secondary and post-secondary levels, with the situation seemingly
worsening every year (Australian Government n.d.; VCAA 2013).

Student use and access to computing devices has definitively increased since 2000; the
findings in all the studies examined reflect this. Many 12 year old students indicated that they
have been using computers for at least five years suggesting that most started using computers
before they were seven. These students were using computers almost daily at home and at

10
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school. Similarly almost 80 % of 16 year olds reported using computers for longer than five
years, and accessing them regularly at home and school. Continual growth has occurred in
these students using computers for more than five years, and older students are more habitual
users than younger ones both at school and at home. NAPICTL students experience in, and
frequency of, computer usage has increased dramatically, although this is not reflected in
proficiency results; higher usage does not seem to impact computing literacy levels. One has
to ask if the definition of computing literacy is appropriate in this day and age.

Computer access and use for 13.5 year olds showed similar results. Most students had access
to at least two computers at home that were connected to the internet that were used
frequently; all students had computer and internet access at school through a range of
computing devices. Most of these students (80%) had used a computer for more than five
years.

According to the PISA data, the number of Victorian homes that have more than one computer
at home has increased slightly since 2000 but, not surprisingly, Internet connectivity has
increased significantly; nearly every household has a computing device. Daily use of computers
and the internet at home and at school is now a regular occurrence. Computer use at school in
the years 2000, 2003 and 2006 was about a third as often than use at home. The number of 15
year olds with at least 5 years of computer use under their belt has also increased.

Combining data from all four sources clearly shows a steady increase in computer use and
access over the last fifteen years. The computing situation in schools and homes in Victoria has
certainly changed, considering that thirty-five years ago most schools did not have any
computers (Tatnall & Davey 2006); in 2013 almost every student has access to and use of a
computing device for educational, leisure and personal use.

The findings related to student interest and attitude to computing highlight some quite
remarkable details. A high percentage of students felt it is important to know how to use
computers and regarded computers fun to work with; there were only small differences
between the ages and years that data was presented for. Younger students enjoyed computing
more than older students and most students could see the importance of computers for work.
Interest in technology varied however; overall interest in using computers and technology was
significantly lower than the recognition of the importance of working with computers or the
entertainment (fun) value that the technology could afford. Despite technology interest by 12
year olds being high in 2005, in 2009 it was the lowest recorded for 15 year olds. Overall
technology interest by students is positive, yet despite these encouraging findings, the
disheartening result is that students are still not interested in undertaking further computing
study. This suggests that there are other factors influencing student career choices.

12 Conclusion

This study searched for affiliations between students’ computer literacy levels, senior
computing study interest, students’ use and access to computing tools, and students’ interest
and attitudes to computing. Educational attainment of computing literacy has not greatly
improved and is of particular concern in Victoria. The number of senior students undertaking
computer studies has diminished greatly. Meanwhile computer access and use, and computer
attitude and interest are on the rise. The presented results show that the situation of decreasing
enrolments and interest in computing study areas are not improving; in fact, it is getting worse.

The NAPICTL results reported above have not improved, recently released results show no
improvement. In Victoria, 12 year olds computer literacy level remained constant, while those
for 16 year olds have declined to 55% (ACARA 2015b). Mr Robert Randall, ACARAs CEO, has
called for 'a renewed focus' in relation to declining performance concerns of computing in
schools, and for schools to work together and with ACARA to 'turn this around because this is
an important area' (ACARA 2015a; Ford 2015). Mr Randall commented that although students
are 'prolific users' they might not be 'proficient users', and that 'explicit teaching' was required
for students to attain 'deeper knowledge and understanding' (Ford 2015). It is reasonable to
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assume that students' computer literacy levels are influenced by what they are taught by their
teachers. The integration of computing has brought about the situation where almost all
teachers teach computing concepts, although only a small number are qualified to do so (Tate
2012).

The presented data shows a clear drop in interest and future research is required to find ways
in which to engage students in computing studies. The research reported here suggests that
school computing subject offerings, the delivery of the computing curriculum, availability of
suitably qualified and enthusiastic teachers, minimal computing career encouragement from
teachers, and the lack of computing knowledge in non-specialised teachers are ultimately
contributing to the lack of interest in senior secondary students. These issues should be
considered for future research to investigate how they impact on students’ decisions to
undertake further studies in the area. Change is certainly needed in the teaching of computing
at secondary schools, only time will tell if the new national curriculum digital technology
content will solve any of these problems.

The differences in outcomes of the various standard measures of computing literacy suggests
that maybe what is being measured is not within the skill set that students are developing
through their computing activities. Young students are using a range of mobile devices to
access services and information, are engaging with social media for fun and entertainment and
use assorted software to support their educational needs. Are the standards of computing
literacy an accurate measure of their skills with using technology? Do we need to reconsider
what this literacy is purporting to measure? Do we need to update current perceptions of what
computing literacy is (under all its pseudonyms) and construct one or more technology related
literacies such as social media literacy, digital literacy, information literacy and so on?

Enjoying using computers and recognising their potential for work and play is seemingly not
sufficient to translate into a career in the ICT industry. Maybe students’ perception of the ICT
industry is sufficiently off putting? Popular media portrayal of ICT professionals and the
industry, through programs such as the IT Crowd and Big Bang Theory reinforce the ongoing
perception that ICT is for geeks and nerds and not for the everyday student. Students career
choices are strongly influenced by their parents, amongst others, and their perceptions of the
ICT industry would have been influenced by the Dotcom crash in 2000, the more recent global
financial crisis and the ongoing debate regarding outsourcing and offshoring of ICT work, all
providing strong negative drivers to avoid ICT.

This study has shown that the widespread access to and use of computers and positive
computing attitudes does not result in students increasing their computer study options or
their level of computer literacy, rather the reverse is evident. It seems that students may still
be carrying stereotypical perceptions about computing, or that frequent use has provided
students with an unrealistic perception of their computer abilities. Alternatively the
pervasiveness and ubiquity of computing technologies may be encouraging a view that there is
nothing new or engaging behind the screens that is worthy of their attention. Future research
needs to address these misconceptions.
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