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Abstract - In order to cope with the demands of the 21st century, students are required to master not only the core subject 
knowledge to attain occupation-specific discipline skills but also the generic skills, including foundation skills such as literacy 
and numeracy. The Australian Industry Group has been recently assessing and raising concerns about the level of foundation 
skills in the workforce. The purpose of the research reported here is to understand students’ learning   in higher education and 
graduate employability skills to arrive at a change in curriculum for enhancing their foundation skills. This paper presents a 
pilot study testing the foundation skills of a small group of students. Results of the study reveal that the existing level of 
numeracy and literacy is lower than expected, and the new curriculum with a cross-discipline and innovative teaching strategy 
is designed to enhance students’ foundation skills successfully for their lifelong learning and employability. 
 
Index Terms - Curriculum, Employability, Foundation Skills, Generic Skills, Higher Education, Learning 
 
I. INTRODUCTION 
 
The impact of education on socio-economic contexts 
is of great importance in this fast changing digital age. 
Industries require a workforce with higher level skills 
to deal with the complex economy [1][2].Australia, 
one of the fastest paced in Internet prevalence,places 
more importance on the growth of 
information-processing skills and other high-level 
cognitive and interpersonal skills than for routine 
cognitive and craft skills [3]. 
 
Historically, there has been great effortsto enhance 
student learning in higher education since students 
resort to surface-level learning in order to expedite 
their immediate assessment requirements [4][5].  This 
has resulted in an evolution of a wide range of teaching 
strategiesaimed to facilitate deeper and self-directed 
learning.  Counter to this however, with the recent 
advancement and better use of technology in 
classroom environment and the use of automated 
computer-based tests to administer assessments on a 
large scale, students tend to adopt rote learning [6][7]. 
Several studies evaluating the higher education 
programmes worldwide indicate the need for 
improvementsin quality teaching for the lifecourse 
(“lifelong learning”) of the students for 
successfulemployability [8][9].In Australia and 
worldwide, surveys on graduates’ employability skills 
are being conducted from time to time [10][11] and the 
need for generic skills or soft skills, such as 
communication and team skills have been identified as 
centralskills and abilities required to work in most 
contexts[12][13][14].  However, there was no 
consensus on the common set of skills across the 
disciplines. [11].  
In Australia, employers have expressed concerns 
about the higher education system’s provision of 

literacy and numeracy known as foundation skills, 
including other interpersonal skills for employment 
[15][16][17]. In addition, with the changing 
globalization of higher education climate, a complex 
web of factors affect student learning leading to high 
attrition rates in first year of study [18][19][20].  
Hence, this paper discusses a funded project embarked 
to study how the development of students’ foundation 
skills can be enhanced in a discipline specific 
curriculum, such as a Bachelor of Information 
Technology, to achieve success in students’ lifelong 
learning and employability. We report here, the first 
stepcompleted in this ongoingresearch project. 
 
II. LEARNING IN HIGHER EDUCATION 
 
A. What is Learning? 
In any educational setting, learning achievement 
forms the focal pointof one’s academic success. This 
is more so for higher education students as it is the 
fundamental platform that prepares them for the world 
of work.  According to the seminalresearch by 
Hargreaves, there are various conceptions of learning 
and their impact on higher education [21]: 
“Learning is not associated with the increase in 
knowledge and its subsequent recall but rather is 
related to the understanding of fundamental principles 
and concepts which can be applied to both familiar and 
unfamiliar situations in the real world.” 
Marton  and Saljo [22] identified two main levels of 
processing exhibited by learners: 
 
a) surface-level processing, where the student adopts a 
rote-learning strategy, reproducing the main points 
and 
b) deep-level processing, where the student engages 
actively in transforming the knowledge gained by 
exploring it beyond the main points. 
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In some countries/education settings, it continues to be 
a common practice for students to adopt rote 
learning[7]that helpsmainly for recall of knowledge 
temporarily in certain assessments [5] and does not 
helplong-termlearning as the students are unable to 
think critically in their job’s real-life situations [23].  
Surface-level learning habits, if continued to be 
cultivated in adults, leads to their low performance 
levels at workplace [1]. Hence, deep learning habits 
need to be emphasized right from first semester of a 
higher education curriculum, when students attain 
their  foundationskills, such as literacy and numeracy 
[16].  This cannot be easily implemented in today’s 
international educational context. We need to be aware 
of the broad spectrum of learners with diverse 
demographic profiles [3].   
Higher education students exhibit different approaches 
to learningand each person’s learning style differs just 
as individuals differ in their experiences [24], and it is 
even more diverse in today’s context of globalization 
of education. In general,  effective learners rely on 
four different learning modes: concrete experience 
(CE), reflective observation (RO), abstract 
conceptualisation (AC) and active experimentation 
(AE)(Kolb et al., 1995 pp.50).  In the current industry 
employability scene, students must be able to involve 
themselves fully and openly, and without bias in new 
experiences (CE); they must be able to reflect on and 
observe these experiences from many perspectives 
(RO); they must be able to create concepts that 
integrate their observations into logically sound 
theories (AC); and they must be able to use these 
theories to make decisions and solve problems (AE). 
 
B. Understanding how Students Learn 
The four key processes required for  successful 
learning are ‘wanting to learn’, ‘learning by doing’, 
‘feedback from others’ and ‘digesting’ [25], and these 
are to be experienced in an overlapping manner, rather 
than in a cycle of consecutive steps. According to 
Knowles [4],  students have prior experiences in 
learning.   Similarly, the students coming to a higher 
education institution also have prior experiences in 
learning that have been cherished up to their secondary 
school education [7].  This has an influence on their 
learning habits exhibited in their field of study.  
Typically, student learning is constrained by many 
factors, both internal and external in nature [5][19].  
We capture the main connections between student 
learning and the various influencing factorsin Fig. 1.  
It shows the constraints and prior experiences that 
influence student learning.  Hence, it is important to 
understand that students adopt different learning styles 
based on the external and internal influencing factors 
they have encountered.  
 
C. Learning Failure and Student Attrition 
Literature reports that there is a strong correlation 
between failure and attrition for first year students in 
degree courses worldwide [18][20]. In higher 

education, deep learning is essentialin order to achieve 
the objectives as defined in the term ‘learning’ for 
achieving academic success [6]. Therefore, the 
learning style of each studentrequires to be 
transformed appropriately to attain the required level 
of standards determined by the higher education 
institution and quality assurance bodies.  
 

 
Fig. 1.  Student Learning and Influencing Factors 

 
It may not be possible to have control over many 
external factors, such as student’s financial aspect, 
guidelines dictated by the government or school [26].   
However, certain internal factors could be tuned for 
achieving success in student learning by adopting 
suitable strategies such as changing course curriculum, 
improvingpedagogy in teaching, providing conducive 
learning support facilities within the school 
environment [27][28].    
 
In this study, as a first step to address student attrition 
due to failure in learning, we have adopted course 
curriculum  transformation by introducing two new 
subjects in the first year of a Bachelor of Information 
Technology course, with the aim of actively enhancing 
and evaluating foundation skills such as students’ 
literacy and numeracy skills that would aid in 
successful learning in their chosen discipline. The 
teaching and support strategies have been employed to 
enable students to achieve academic success in their 
studies and to support student retention in the course. 
 
III. GRADUATE EMPLOYABILITYSKILLS 
 
The globalization of higher education has led to much  
research on skills that graduates should equip 
themselves for successful employability in this digital 
economy [1][8][10]. While a variety of methods to 
collect data on employability skills have been adopted, 
there is little consensus on which skills actually foster 
employability [11].  On closer look at various survey 
of employability skills reported n literature, the 
employee competencies could be divided into 
technical and generic skills, where technical skills are 
task-specific to a particular job, whereas generic skills 
are those transferable between various tasks and 
roles[29].  While both of them contribute to the overall 
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performance and employability, we need to rethink  on 
the degree of importance to be given due to the 
changing nature of employment tasks, with the trend 
shifting from routine cognitive to nonroutine 
interpersonal as shown inFig. 2[2]. Since digital 
technologies are replacing workers in performing 
routine tasks in recent times, there is an increasing 
demand for non-routine ones that require employees to 
possess generic  skills to cope with new requirements 
at workplace [30]. The 21st century employability 
skillsrequire graduates to prepare themselves for jobs 
that do not yet exist as technologies evolve and new 
problems would be encountered.  

 

 
Fig. 2. The Changing Nature of Employment Tasks 

 
Graduates in the digital economy should be adaptable 
and flexible to new information and be able to identify 
and solve real-world problems creatively. The 
National Research Council in the United States has 
identified three broad domains [31]: 

 cognitive domain, including cognitive processes, 
knowledge and creativity;  

 intrapersonal domain, including intellectual 
openness, work ethics and self-confidence; and  

 interpersonal domain, including teamwork, 
collaboration and leadership.   

The Employability Skills Framework in Australia 
identified the following eight employability skills 
[15]: 

 Communication skills 
 Teamwork skills 
 Problem-solving skills 
 Self-management skills 
 Planning and organising skills 
 Technology skills 
 Lifelong learning skills 
 Initiative and enterprise skills 

In Norway, the programme for Basic Competencies in 
Working Life was launched with the purpose of 
strengthening literacy, numeracy and ICT skills 
among the adult population [32]. In today’s global 
economy, reading and writing skillsare essential for 
every workplace interaction for utilizing 
technology-rich environments to the maximum benefit 
[33].  In a recent research conducted in Melbourne 
through the international collaboration of information 

and communications technology (ICT) industry and 
educational institutions, the majority of the 21st 
century skills identified across the scans worldwide 
are summarized in Fig. 3 [1].  In the workplace 
situations, critical and creative thinking skills attribute 
for problem solving, communication and collaboration 
towards teamwork, ICT for digital literacy, and 
personal and social for lifeskills [34][35]. 
 
Interestingly, in studies conducted independently 
concur that key employability skills expected from 
graduates  are, interpersonal, communication, problem 
solving  and teamwork skills [36]. Overall,  it is 
commonly found that  literacy and numeracy are 
considered as the foundation skills that form a 
fundamental pre-requisite for lifelong learning 
[37][16]. In this study we take preliminary steps in 
enhancing the foundation skills for the students 
studying a degree program in Australia. 

 
Fig. 3. Skills for the 21st Century 

 
IV. EMPIRICAL STUDY TO ENHANCE 
FOUNDATION SKILLS\ 
 
A. The Rationale and Aim of the Study 
Strong perceptions exist in the community regarding 
the lack of appropriate levels of English Language 
Proficiency (ELP) among Australian graduates for 
required employment [38][39]. Hence, many 
educational institutions areexploring ways 
ofintegrating ELP strategies within disciplinary 
curricula.The Bradley Review of Higher Education 
reported that for sustaining the international 
competitiveness, Australia must enhance its capacity 
to demonstrate outcomes and standards in higher 
education [40].   
 
The Organisation for Economic Co-operation and 
Development (OECD) conducted a study on 
Assessment of Higher Education Learning Outcomes 
(AHELO) that involved graduates from various 
countries including Australia with standard test 
assessing their literacy and numeracy skills [41]. The 
results reported that most Australian graduates 
achieved average scores or above in literacy and 
numeracy skills, with substantial minorities of 
graduates scoring lower levels.  However, these results 
cannot be taken as the norm for students admitted in 
certain institutions where majority of students are 
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from diverse international background exhibiting 
diverse learning styles. 
 
The aim of this study is to investigate the current level 
of   literacy and numeracy skillsachieved by studentsin 
a degree program in Melbourne Polytechnic where 
more than 85% of the students are international with 
predominantly minimum entry level requirements 
achieved both for English language tests as well as the 
discipline’s cut-off entry scores.   
 
B. The Higher Education Course Setting 
In this empirical study, we focus on assessing the 
foundation skills of students enrolled into the Bachelor 
of Information Technology (BIT) in an educational 
institute, namely Melbourne Polytechnic. Since the 
institute is a non-self-accrediting provider of higher 
education, each degree curriculum offered and its 
delivery processes are checked for quality and 
approved by the national regulatory body, the Tertiary 
Education Quality and Standards Agency (TEQSA) 
[42]. The Bachelor of Information Technology (BIT) 
was first accredited and offered at Melbourne 
Polytechnic in 2011. The degreereflects the needs of 
the information technology (IT) industry which 
requires graduates with a broad range of skills 
enabling employment across the information 
technology business sector, from small to global 
enterprises. Roles in this sector include software 
developers and engineers, application programmers, 
database developers and administrators, information 
technology consultants and analysts, and systems 
designers, developers and analysts.  
 
Incorporating the latest IT industry skill requirements, 
the new degree program offered specialisations in 
Network Security, Business Information Systems and 
Software Development.  While the external reviewers 
vetted that the BIT curriculum would equip the 
students with latest IT discipline specific skills, one of 
the major issues faced was the student attrition in the 
first year of study. 

 
C. First-Year Student Attrition and Remedial 
Steps 
Attrition and retention rates have been a key research 
focus in Higher Education recently [18][19]. The need 
to raise student retention rates reported by the 
Australian university sector is commonly felt 
worldwide [20]. The causes of attrition is quite 
complex and requires a closer study of the underlying 
reasons for student disengagement, transfer to/from 
other institutions worldwide, course fees, student 
learning experiences and support, and other 
environmental factors [18].It is observed that even 
though IT discipline has specific graduate attributes, 
the attrition rates for the BITcourses are relatively 
highacross the sector, including Melbourne 
polytechnic. WhileMelbourne Polytechnic BIT has 
produced graduates since 2013only, the renewal of 

accreditation by TEQSA for thecourse consistent 
provided us with an opportunity to re-assess the 
foundation skills possessed by the students. 
 
The BIT curriculum committee of Melbourne 
Polytechnic has proposed and designedspecific set of 
intervention strategiesfor the renewed course to 
support students to develop the literacy and numeracy 
skills necessary to engage with and achieve the 
learning outcomes of the BIT course. Two new first 
semester subjects on literacy and numeracyhave been 
designed to target the development of these skills in a 
discipline specific context. The delivery of these 
subjects are designed to include embedded extra 
learning skills support and library support provided by 
relevant specialists, creating for students just-in-time, 
direct support and opportunities to establish 
relationships with these services early in the course. 

 
D. Foundation Skills Survey Results 
In the United States, Programme for the International 
Assessment of Adult Competencies (PIAAC) report 
that sound levels of foundation skills, namely literacy 
and numeracy are a prerequisite for the development 
of the skills demanded in the digital economy [43]. 
The results of their study on problem solving in 
technology-rich jobs further illustrates the importance 
of foundation skills as a basis for the development of 
digital literacies and a positive association between 
problem-solving performance in employment and 
literacy and numeracy (Fig. 4). The results of the 
Australian Core Skills Framework (ACSF)assessment 
across OECD countries show that on an average, 83% 
of adults who are highly proficient in literacy (Level 4 
or 5 in the assessment) are also highly proficient 
(Level 2 or 3) in problem solving in technology-rich 
environments [33]. These studies confirm that literacy 
and numeracy skills form the foundations for students 
to acquire higher order cognitive skills and further 
develop them as required in the digital economy.   
However, the challenge is to integrate such generic 
skills in discipline specific curriculum to achieve 
academic success in a diverse cohort of students 
[44][45].  

 

 
Fig. 4. Association of Literacy and Numeracy with Employment 
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In Melbourne Polytechnic, we conducted the survey of 
current students of the existing BIT course.  A human 
ethics application for the collection of this student data 
was approved by the La Trobe University Human 
Research Ethics Committee. The students were invited 
to complete the Australian Core Skills Framework 
(ACSF) assessment in literacy (reading) and 
numeracy. Even though the sample size for this pilot 
study was small, itis indicative of the trend for the 
entire cohort, in general.  As shown in Fig. 5,majority 
of the students are international with entry directly 
from secondary school leaving level (Year 12) and 
below 25 years of age.  

 
Fig. 5. BIT Student Background 

 
Table 1 gives the overall ACSF test results for the BIT 
students who participated in the pilot study. The 
results from this small student cohort show that all 
achieved above Level 1for Reading, with 64% at 
Level 2 and 36% at Level 3, while for numeracy, 18% 
achieved Level 1, 36% at Level 2 and 28% at Level 3 
(on a scale of 5, with 1 being the lowest). These 
students belong to the old BIT curriculum and have 
not undergone the proposed foundation subjects, 
namely Essential Business Mathematics and Statistics 
and Effective Business Enquiry and Communication 
for the new first semester BIT curriculum. 
 

 
Table 1. BIT Students’ Numeracy and Literacy Levels 

 
These results provide a benchmark for monitoring the 
achievement of students in the first semester when the 
proposed renewed course is introduced. All first year 
students of the renewed course will complete the 
ACSF assessment in literacy (reading) and numeracy 
at the beginning of semester to identify their current 
levels in these areas. Teachers of Essential Business 
Mathematics and Statistics and Effective Business 
Enquiry and Communication will respond to the 

ACSF assessment results as a learner centred starting 
point for the subjects, to support students to achieve 
the learning outcomes for these first semester subjects. 
The delivery of these subjects was designed to include 
embedded extra learning skills support and library 
support provided by relevant specialists, creating for 
students just-in-time, direct support and opportunities 
to establish relationships with these services early in 
the course. 
 
This ongoing study has several findings that are of 
significance.  The outcomes realised at this first pilot 
study are: 
 

1. New BIT students’literacy and numeracy skills 
would seem to be lower than ideal to 
automatically assume they are enabled to be 
successful in the course. 

2. Developing students’ literacy and numeracy 
skills is valuable to student success and relevant 
to the needs of industry. 

3. IT academics valued the involvement of 
academic, literacy and numeracy experts in the 
development and delivery of the new subjects to 
enhance the foundation skills of students’ 
literacy and numeracy. 

4. A cross-discipline group was formed to 
collaborate and work through differences and 
challenges in a way where change in subject 
delivery and new teaching strategies would be 
explored.  

5. The project has successfully established a group 
dynamic, which continues to work 
collaboratively to refine the subjects’content, 
delivery and assessment to monitor and support 
student learning outcomes.  

6. The model used for the group process can be 
applied in other contexts.  

 
CONCLUSIONS AND FUTURE WORK 
 
This paper has advanced the importance of deep 
leaning skills and employability skills in this digital 
economy.  Foundation skills, namely literacy and 
numeracy skills have a strong association with 
achieving success in academic learning and 
employability.   With TEQSA reaccreditation of the 
Bachelor of Information Technology (BIT)considered 
asa driver to improve the quality of education in 
Melbourne Polytechnic, this study assessed the level 
of literacy and numeracy of the BIT students.  The 
findings resulted in course design improvements 
paving way to introducetwo new subjects in the first 
semester for the reaccredited curriculum of the course. 
The new subjects were designed to target the 
development of the foundation skills in a discipline 
specific context. The main purpose is to enable 
students to achieve academic success in their studies 
and to support student retention in the course. For 
future work of this project, the results arrived in this 
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pilot study will be used to compare with the datathat 
will be collected at the start of and end of the next 
semesterResults will be analysed looking for change 
across the old and new curriculum as well as to 
compare the ‘before’ and ‘after’ effect of introducing 
two new literacy and numeracy subjects for the new 
cohort of students.  The degree of enhancement 
achieved in the foundation skills that is necessary for 
success in student learning and employabilitywill be 
assessed. 
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