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Overview
§ Research on graduate employability in
science education from the perspectives of
key higher education stakeholders
§ Translation of the research insights into
curricula
§ Research on generic employability skills for
students of health-related education
programs
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Changing labour market
§ Labour market likely to undergo substantial
disruption due to technological innovation (The
Committee for Economic Development of Australia, 2015)

§ Advances in ICT continues to increase the
connectedness of the world (Gratton, 2010), hence
increased competition
§ Mismatch between the skills required by
employers and those possessed by job
applicants (Prinsley & Baranyai, 2015)
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Employability—Conceptions
§ “Employability is not just about getting a job; it is about
developing attributes, techniques, or experience for life. It
is about learning, and the emphasis is less on ‘employ’
and more on ‘ability’. In essence, the emphasis is on
developing critical reflective abilities, with a view to
empowering and enhancing the learner. Employment is a
by-product of this enabling process.” (Harvey, 2005, p. 13)
§ “a set of achievements—skills, understandings and
personal attributes—that make graduates more likely to
gain employment and be successful in their chosen
occupations, which benefits themselves, the workforce,
the community and the economy”
(Yorke, 2006, p. 8)
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Employability skills (Bridgstock, 2009; Jackson & Chapman, 2012)

Disciplinespecific skills

Generic /
transferable
skills

Career
management
skills

“For their own sake, and for the country,
all graduates need the imagination and
the transferable skills to keep inventing
new ways to be useful in the age of
technological change.”
— Alan Finkel, the Chief Scientist, Australia
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Employability
skills

Study 1
Graduate employability: Views of recent science
graduates and employers
Sarkar M et al (2016)

Research aims and methods

Is there a mismatch between the knowledge and
skills developed in undergraduate study and those
actually required in post-graduation activities?

What knowledge and skills do employers value in
recruiting graduates and how are they satisfied with
graduates’ proficiency?

• Graduate survey
(n = 167; employed 57%,

engaged in further studies
43%)

• Employer survey (n = 53)

• Graduate and employer
What do graduates and employers believe that
survey
universities can do to better support employment for
• Employer interview (n = 11)
graduates?
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Skills gaps—‘Development deficits’
Disciplinary knowledge
Application of disciplinary knowledge and skills
Science in society
Research skills
Appreciation of ethical scientific behaviour
Technical analysis
Commercial awareness
Mathematical skills
ICT skills
Analytical and critical thinking skills
Problem-solving skills
Written communication skills
Verbal communication skills
Information retrieval
Leadership skills
Team-working skills
Time management and organisational skills
Flexibility or adaptability
Use of own initiative
Independent learning ability
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What universities could do to better support employability for graduates?

Work integrated
learning

Business/commercial
awareness

“Understanding how business works, understanding that what is learnt at university is
quite often not what is practiced in business. You need to understand it – you can learn it
from internship and here we are.”

Networking

“… to learn networking skills in a friendly and supportive environment, such as
professional mentorships, to build confidence and interpersonal and communication
skills.”

Preparation for WIL

“Teach about appropriate workplace behaviour. How to impress your supervisor. What
not to do.”

Guest speaker/panel
Mentoring student
project

Embedding
employability aspects
within curricula

“Set up more workshops and panels involving potential employers and recently
graduated students who are now employed.”
“We can provide research projects to students to do research at Monash laboratories. …
happy to mentor them.”

Job application learning

“It would have been helpful to have been taught at Monash how to apply for jobs
including answering Key Selection Criteria. I realise the Careers Hub offers this service,
however I feel it should be an integral part of a Monash university degree.”

Employability skills
learning

“What you study and what you ask to do here not the same. Teach those skills, so they
are job ready.”

Curricular change

“I find some high performing 'quantitative' students struggle with unsolvable problems
(e.g. not enough data is available) or uncertain situations (e.g. what does the customer
want). If possible give them some exposure to uncertain/ambiguous problems.”
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Study 2
Academics’ perspectives of the teaching and
development of generic employability skills in
science curricula
Sarkar M et al (forthcoming). Higher Education Research & Development

Research aims and methods

Science academics’ perspectives on which of the
• Survey
targeted generic employability skills were developed
unit coordinators (n = 189;
and assessed through the science units they
Monash 133, Warwick 56)
coordinated

Science academics’ perspectives on the
• Interview
approaches used to promote the targeted skills and
unit coordinators (n = 17;
associated challenges to employ those approaches
Monash 10, Warwick 7)
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Generic skills developed and assessed
Skill area
Leadership
Flexibility or adaptability
Commercial awareness
ICT
Independent learning ability
Verbal communication
Use of own initiative
Team-working
Numeracy
Information retrieval
Time management and organisation
Written communication
Analytical and critical thinking
Problem-solving

Units in which the skill is
developed
n
%
25
13.2%
61
32.3%
63
33.3%
88
46.6%
95
50.3%
96
50.8%
102
54%
114
60.3%
120
63.5%
124
65.6%
132
69.8%
148
78.3%
172
91%
178
94.2%

Note: Total percentage of units where the skill is developed/assessed
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Units in which skill is assessed
n
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Promotion of the generic skills

Authentic
contexts
Formulating
industry
partnerships

Context-based
student inquiry

Work-integrated
learning

Recognition
and reflection

Challenged by

Developing new
teaching expertise

Explicit

Challenged by

Developing new
assessment
strategies

By proxy

Challenged by

Enhancing
student motivation

Challenged by

Pedagogy

Generic
skills

Assessment

Reflection

Illustrative
Pedagogical shift
“Maybe I teach the same curriculum content
but teach in a different way, I mean change in
the pedagogy and use a teaching approach
so that it requires to develop the skills and
qualities in order to align with the content. For
example, rather than give you a didactic
pedagogy where students are passively
sighting lecture through some PowerPoint
presentation—I shift that to more problembased approach, so students are having to
work together, have discussions to solve
problems, to find out the information for
themselves and start to develop the skills and
qualities that employers say they look from
students.”

WIL—Engaging industry
“It’s great to invite industry partners out there
in the room telling us what they need, the
problems they need to solve, what are the
skills they're looking for, how they see things
developing over the next few years. To do
training and contributing to the assessments
and contributing in class talking to the
students and creating that authentic learning.”
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Illustrative
Explicit and reflective approach
“You have to show them what skills they will work on. If they
are hidden in curricula, maybe, students cannot see them”
“You have to get it into their heads that, for this team to do well,
it's best if the whole team does well, because in the end the
group mark they get will be tailored up and down a little bit for
each student, because they have to end up with an individual
mark, but nevertheless the group mark they get is based on
how they work as a team.”
“Reflection is good, no doubt and you need to teach it so that
they can do it. Is it my comfort zone? Maybe not. I am not sure
if I can teach it.”
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How were the research insights translated?
Transforming Laboratory Learning Project
(George-Williams et al. 2018)

• Context-based learning strengthening WIL
• Engage industry partners to re-design lab
activities. 24 activities were redeveloped and
evaluated

Skills Badging Project (Hill et al. 2019)
•
•

Displayed on Moodle pages, assignments,
workshop materials and study instructions
Increased student awareness of the targeted
skill(s) and recognition of skill development
opportunities

Design, deliver and evaluate workshops focusing on key generic skills
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Study 3
Undergraduate science students' perceptions of
employability: Efficacy of an intervention
Sarkar M et al. (2017)

Workshop content and activities
Self-assessment
SCAMPER

Commercial
awareness
activity

Career
management

Me-in-a-minute

Writing
professional
email

Selection criteria
response

Interview role
play

Reflection

Employability quiz
Skills audit

Panel discussion

Team player VS
team leader task

CV development
and evaluation

22

Workshop moments
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Evaluation of the workshop—Mixed methods design

Quantitative

Qualitative

• Modified “Self-perceived employability test” (Rothwell
et al, 2008): Pre- and post- workshop
• Cronbach Alpha .82
• Wilcoxon Signed Ranked Test

• Reflective notes: post- workshop
• Inductive coding
• Thematic analysis
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Results—Quantitative

Self-perceived employability
IMPROVED
(z = -3.11, p < .01, r = .25)

Occupational self-efficacy
IMPROVED

Career planning
UNCHANGED

(z = -3.46, p < .01, r = .28)

(z = -1.43, p = .15, r = .12)
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Results—Qualitative
“An important skill I have
improved on during this
workshop is to communicate
ideas with others, mostly
verbally. It was a challenge
when answered to students’
question after our presentation,
but think I was fine.”

Developing/
improving
skills
(n = 48, 63%)

“I came to understand what
skills the employers will ask
for with my degree. And just a
degree will not be enough! I
understand I have to show
them how I am the
outstanding one.”

The activities
contributed to

Building
awareness
(n = 63, 84%)
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Theme 1: Building awareness
“Showed me that there are many
pathways, where I could look and
there are past alumni who have a
similar experience.”

“Learned more about
what works when
applying for jobs and
what does not, what to
include in your resume
and cover letter and
what not.”

“It has made me aware of the wide
range of resources Monash has
available for developing
employability / finding
employment.”

Recognition of
the skills

Career
pathways

Building
awareness

Job
application

Resources

“It has provided me with knowledge
about what employers are looking
for in their employees and the skills
that are required in any workplace
such as teamwork and problem
solving skills.”

Selfevaluation

Networking

“It has given me the confidence
to evaluate myself in a
completely new way with job
applications in mind. To
hopefully sell myself better and
highlight what I need to work
on, but also what I excel at.”

“I have really learned how important
networking is in the science work field.
This workshop has taught me that I need
to venture out and contact people in my
field to increase my opportunities and job
prospects, graduate programs etc. and
sure I’ve practised this when talking with
the panel and other students.”
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Theme 2: Developing/improving skills
The skills developed/improved
Mathematical skills
Problem solving
Leadership
Creative thinking
Networking
Communication
Commercial awareness
Team-working
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A standalone unit focusing on employability
A standalone 6-point third-year unit
SCI3930: Career Skills for
Scientists targeting key generic
skills.

The Unit growth and student satisfaction
250
SETU **

200
SETU 4.64

The unit incorporated:
•

Work integrated learning (WIL)
through industry engagement

•

Blended learning

•

Skills badging

•

150
SETU 4.73

100

50

0

Reflection-focussed assessment

Sem 1, 2018
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Sem 2, 2018

Sem 1, 2019

Perspectives of generic skills among students of
health-related courses
Investigators: Mahbub Sarkar, Dragan Ilic, Simone Gibson

Funding acknowledgement: Monash Education Academy Small Grant 2018

Background and significance
Palermo et al (2019):
– A top-raked education research priority in the FMNHS and
FPPS is: “understanding how to ensure students develop the
required skills for work”
– Graduate employability was a key factor for ranking priorities
highly

Palermo et al (2018):
– Graduate capabilities in the FMNHS–FPPS curriculum
evaluation framework

Murdoch-Eaton & Whittle (2011):
– In the context of medical and health education, generic skills
are important for learning, future workplace and wider society
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Conceptual idea (Jackson & Chapman, 2012; Murdoch-Eaton & Whittle, 2011)
Lifelong learning

Self-assessment
of, and reflection
on generic skills

Evaluating and
monitoring own
performance

A questionnaire (on Qualtrics) incorporating a
validated framework of industry-demanded
skills set (10 skills with 40 behaviors):

Enhanced
awareness of own
capacity and
developmental
needs

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Continual
monitoring and
reflection

Rapidly changing
world of work

Students responsible for
own skills development
and enhanced ability to
transfer skills
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Working effectively with others
Communicating effectively
Self awareness
Thinking critically
Analysing data and using technology
Problem solving
Developing initiative and enterprise
Self management
Social responsibility and accountability
Professionalism

Skill and associated behavior
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Key messages
§ Generic skills are important for employability (or
preparedness for practice) of graduates
irrespective of their discipline
§ Explicit generic skills objectives need to be
incorporated into curricula (and extra-curricula)
with structured opportunities to practise the skills
§ Engaging in the process of reflection is a key to
develop generic skills
§ Students need support to learn how to reflect and
to get most out of the reflection process
§ Professional learning for academics may need to
include how to teach students reflection
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