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a b s t r a c t

The Bologna process has made the qualifications framework of the European Higher Educational Area
based on three cycles and on learning outcomes central to curriculum development in higher education
in Europe. The Tuning Educational Structures in Europe project recommended that learning outcomes be
expressed in terms of competences. The expression of educational programme learning outcomes as
inventories of competences has since become the norm at the European level. However, the more recent
European Qualifications Framework for lifelong learning utilises a tripartite set of categories of learning
outcomes, namely, knowledge, skills and competence. In addition, the definition of competence used
though overlapping with that used by Tuning, is however not identical. This article reviews and discusses
the changing definition of the concept of competence and changes in categorisation of learning outcomes
in Europe and their potential impact on curriculum development in radiography at the European level. It
is proposed that the shift in the definition of competence and in the categorisation of learning outcomes
should be taken into account in the formulation of new European curricula or the updating of present
ones so that they may reference in a more direct manner to the levels of the European Qualifications
Framework.

� 2011 The College of Radiographers. Published by Elsevier Ltd. All rights reserved.

Introduction

The rapid advances in technology, shortage of radiologists,
changes in healthcare policies and continuous professional
development (CPD) requirements have had an impact on radi-
ography education in most countries where the profession is
sufficiently well developed.1e9 In addition, in Europe, curriculum
developers are expected to structure educational programmes so
as to facilitate student and worker mobility. A prerequisite for all
this would be the development of qualification and curricular
frameworks based on European recommendations. European
thematic networks have aligned their curriculum development
with the recommendations of the European Higher Education
Area (EHEA) qualifications framework (QF-EHEA) which is based
on three levels (called ‘cycles’) and on agreed learning outcomes
expressed as competences as recommended by the Tuning
Educational Structures in Europe project.10e12 However, the more
recent European Qualifications Framework (EQF) for lifelong

learning utilises a tripartite set of categories of learning
outcomes, namely, knowledge, skills and competence. In addi-
tion, the definition of competence used in the EQF though very
much overlapping with that used by Tuning is not identical. This
article reviews the changes in the definition of the concept of
competence and the categorisation of learning outcomes in
Europe and their potential impact on the design of curriculum
documents in higher education (HE) at the European level. The
authors put forward recommendations for radiography curric-
ulum developers.

Materials and methods

Information was searched for in the English language databases
Medline, Web of Knowledge, Embase and Cinahl using the key
words: ‘learning outcomes’, ‘competence’, ‘radiography education’,
‘European higher education area’, ‘Bologna process’, and ‘qualifi-
cations frameworks’. Important sources of information regarding
European recommendations were the official websites for educa-
tion and training of the European Commission,13 the Bologna
Process14 and Tuning.15
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The concept of competence: variable definition and
terminology

The concept of competence is derived from the Latin competens,
whichmeans capable or qualified.16White17 is credited with having
introduced the term to describe those personality characteristics
associated with superior performance and high motivation.
McClelland18 followed this approach and developed tests to predict
competence as opposed to intelligence. Since then several defini-
tions and approaches to the concept of competence have been
proposed and there is a general lack of consensus over the meaning
and use of the term.19e22 To add to the ambiguity, articles in the
educational literature present two spellings of the word, namely,
‘competence’ and ‘competency’ offering the same meaning to each
with their respective plurals ‘competences’ and ‘competencies’
readily interchangeable. The first form of the word is in general
used in the EHEA and Tuning documentation and the second in
documentation from the US, Canada, Australia and New Zealand.20

Some authors and organisations from the professional literature
propose a distinction between ‘competence’ and ‘competency’. For
example, the Chartered Institute of Personnel and Development
(UK) offers the following distinction23:

“Competency is now generally defined as the behaviours that
employees must have, or must acquire, to input into a situation in
order to achieve high levels of performance, while competence
relates to a system of minimum standards or is demonstrated by
performance and outputs”

Woodruffe24 provides a similar distinction:

“A competency is the set of behaviour patterns that the incumbent
needs to bring to a position in order to perform its tasks and
functions with competence”

The inference here is that ‘competency’ is a level of behavioural
excellence to aspire to, whilst ‘competence’ is simply a statement of
minimum observable performance which is considered acceptable.

Rowe25 makes a distinction between behaviours that are
cognitively based and those that reflect personal values. In the
cognitive category Rowe includes problem solving, decision-
making, strategic thinking, and working with information whilst
personal values include honesty, integrity, commitment and
courage. Delamere le Deist and Winterton suggested an over-
arching framework in which cognitive, functional, social and meta-
competences are combined and viewed in holistic terms so that
a combination of competences is something more than the sum of
the individual competences.21,26

In Europe, the various definitions of competence found in the
research literature and other educational documents from UK,
France and Germany were used by the Bologna Working Group in
Europe to suggest that competence includes:

(i) cognitive competence involving theuse of theoryand concepts,
as well as informal tacit knowledge gained experientially,

(ii) functional competence (skills or know-how) referring to those
activities that a person should be able to do when functioning
in a given area of work, learning or social activity,

(iii) personal competence involving knowing how to conduct
oneself in a specific situation, and

(iv) ethical competence involving the possession of certain
personal and professional values.10

In a later document leading to the EQF recommendations, the
terminology was simplified: ‘cognitive competence’ was termed
‘knowledge’, functional competence was termed ‘skills’ and per-
sonal and ethical competenceswere combined into a single category

termed ‘wider competences’. The wider competences included
autonomy and responsibility, learning competence, communication
and social competence and professional and vocational compe-
tence.27 However in the final EQF recommendations the term ‘wider
competence’ was dropped in favour of the simpler term ‘compe-
tence’. The definition of competence in the EQF places emphasis on
the terms ‘responsibility’ and ‘autonomy’ which reflects the impor-
tance of these concepts in work and study situations in which prac-
titioners assume responsibility in an autonomous manner for their
professional practice and also for their own learning.28e30

Practical approaches to competence

Gonczi31 describes three practical approaches to competence.
The first approach is referred to as task-based, functional or
behaviourist where tasks are broken down into discrete behaviours
that can be observed and assessed. In this way, the task becomes
synonymous with the competence and is usually defined as,
something a person should be able to do.32 Its focus is more on
objectively observable performance than on knowledge and it is
concerned more with what people can demonstrate rather than
with what they know.33 This approach which is favoured by
employers19,21 has been criticisedbyhealthprofessions educators as
being too reductionist, ignores the complexity of performing in real
world situations and reduces the role of professional judgement in
quality performance.34 In addition, there is a concern that the
humanistic aspects of care such as empathy will be eclipsed by the
strictly technical aspects of healthcare which are easier to observe,
demonstrate and assess.35 The second approach refers to generic
competences and concentrates on psychological and per-
sonality attributes of the practitioner that are crucial to effective
performance. Generic competences such as critical thinking and
problem-solving skills are transferable to different situations and
professional work. However, doubts have been raised as towhether
certain generic competences can be assessed effectively.36 The third
approach is a marriage between the functionalist and generic
approaches applied to the context inwhich theyare employed. Thus,
complex combinations of knowledge, skills, values and attitudes are
utilised to understand particular situations in which professionals
may find themselves. This holistic view shifts the emphasis from
specific observable tasks towards the purpose of the work or
educational activity.37,38 This outlook has been adopted by many
radiography institutions where the assessment of radiography
competences is designed to encompass all the above facets of
competence as students progress through their studies.39e42

The European Higher Education Area Qualifications
Framework (QF-EHEA)

The Bologna process seeks to create a European Higher Educa-
tion Area (EHEA), harmonise European qualifications, foster the
mobility of workers and students, the employability of graduates
and assist the future development of Europe. Amongst the central
features of the process is the structuring of higher educational
qualifications based on three levels called ‘cycles’ (1st cycle Bach-
elor, 2nd cycle Masters and 3rd cycle Doctorate). The ‘Tuning
Educational Structures in Europe’ programme is a university driven
project, which aims to offer a concrete approach to implementing
the Bologna agreement at the HE level and in particular subject
areas such as Radiography. Tuning requires educational institutions
to promote student-centred curriculum development based on
agreed cycle learning outcomes expressed in terms of compe-
tences.12 Although learning outcomes are formulated by staff these
should be designed from the point of view of the student. It is
indeed this feature that distinguishes learning outcomes from
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conventional teaching objectives which are written from the point
of view of the teaching staff. Learning outcomes are to be acquired
by the student (this is implied by the word ‘learning’ in ‘learning
outcome’) and their acquisition by the student facilitated by the
academic/clinical staff. The EQ-EHEA recognises only one type of
learning outcome which is ‘competence’. This explains why in
Tuning documents ‘learning outcomes’ and ‘competences’ are often
seen as synonymous. These competences are to be determined
through the involvement of all stakeholders. Competence is defined
by Tuning as “a dynamic concept that integrates knowledge, skills,
abilities, values and attitudes, the development of which enables
the learner to perform effectively, to be able to recognise and
respond to change and to treat service users appropriately”.43 This
definition indicates that the project leaders were aiming at the
holistic approach to competence described by Gonczi.37 The Tuning
leaders proposed that competences be classified in two categories
namely Generic and Subject Specific. Generic competences are
defined by Tuning as those skills which are transferable across
professions and which are considered to be particularly important
to employability and citizenship whilst subject specific compe-
tences are specific to particular professions.12 The Generic compe-
tences are further subdivided into three types namely
instrumental, interpersonal and systemic whereas the Subject
Specific competences can be divided into subcategories as decided
by the different professions.

To address the problem of variability of radiography education
in Europe and its impact onmobility the Higher Education Network
for Radiography in Europe (HENRE)44 has published an inventory of
agreed Generic and Subject Specific competences for the first cycle
of radiography (diagnostic and therapy) education.43 HENRE did
not develop any Generic or Subject Specific competences for the
second and third cycles. However, Caruana and Plasek,45 did
develop inventories for the imaging physics component of radiog-
raphy education (including inventories for the second and third
cycle) in conjunction with HENRE.

The European Qualification Framework for lifelong learning

In 2006, the European Commission launched the European
Qualifications Framework for lifelong learning.11 The EQF is
organised into eight levels that span the whole spectrum of
education from basic to doctoral level.46 The EQF builds on the
successful policy goals of the EHEA, such as the consistency in the
design of qualifications and extends it to all levels of education. In
the EQF the first cycle of the EHEA (Bachelor) is classified at level 6,
the second cycle (Master) at level 7 whilst the third cycle
(Doctorate) is at level 8. It is hence important to note that it is
possible to develop programmes which are compatible with both
qualification frameworks. It should be noted that that HE pro-
grammes are only one means of reaching levels 6e8 and the EQF
recognises (in the spirit of lifelong learning) that these levels can
also be reached through informal and non-formal learning. By 2012
each EU member state is required to develop its own national
qualification framework (NQF) in accordance with national legis-
lation and practice and reference it to the EQF. Three countries
(Malta, Ireland and UK) have referenced their NQF to the EQF.47e51

The EQF recognises three types of learning outcomes for each
level namely knowledge, skill and competence learning outcomes.
This is in contrast to the single category ‘competences’ of the QF-
EHEA.52 In the EQF, knowledge is defined as “The outcome of the
assimilation of information through learning. Knowledge is the body of
facts, principles, theories and practices that is related to a field of work
or study. In the context of the European Qualifications Framework,
knowledge is described as theoretical and/or factual”; skill is defined
as “the ability to apply knowledge and use know-how to complete tasksTa

b
le

1
Th

e
le
ar
n
in
g
ou

tc
om

e
d
es
cr
ip
to
rs

fo
r
le
ve

ls
6e

8
of

th
e
Eu

ro
p
ea

n
Q
u
al
ifi
ca
ti
on

Fr
am

ew
or
k.

K
no

w
le
dg

e
In

th
e
co

n
te
xt

of
EQ

F,
kn

ow
le
d
ge

is
d
es
cr
ib
ed

as
th
eo

re
ti
ca
l
an

d
/o
r
fa
ct
u
al

Sk
ill
s
In

th
e
co

n
te
xt

of
EQ

F,
sk
ill
s
ar
e
d
es
cr
ib
ed

as
co

gn
it
iv
e(
in
vo

lv
in
g
th
e
u
se

of
lo
gi
ca
l,
in
tu
it
iv
e

an
d
cr
ea

ti
ve

th
in
ki
n
g)

an
d
p
ra
ct
ic
al

(i
n
vo

lv
in
g

m
an

u
al

d
ex

te
ri
ty

an
d
th
e
u
se

of
m
et
h
od

s,
m
at
er
ia
ls
,t
oo

ls
an

d
in
st
ru
m
en

ts

Co
m
pe

te
nc

e
In

th
e
co

n
te
xt

of
EQ

F,
co

m
p
et
en

ce
is

d
es
cr
ib
ed

in
te
rm

s
of

re
sp

on
si
bi
lit
y
an

d
au

to
n
om

y

Le
ve
l6

(e
.g
.,
fi
rs
t
cy

cl
e
of

th
e
Q
F-
EH

EA
,B

ac
h
el
or
)

A
d
va

n
ce
d
kn

ow
le
d
ge

of
a
fi
el
d
of

w
or
k
or

st
u
d
y,

in
vo

lv
in
g
a
cr
it
ic
al

u
n
d
er
st
an

d
in
g
of

th
eo

ri
es

an
d
p
ri
n
ci
p
le
s

A
d
va

n
ce
d
sk
ill
s,
d
em

on
st
ra
ti
n
g
m
as
te
ry

an
d

in
n
ov

at
io
n
,r
eq

u
ir
ed

to
so
lv
e
co

m
p
le
x
an

d
u
n
p
re
d
ic
ta
bl
e
p
ro
bl
em

s
in

a
sp

ec
ia
lis

ed
fi
el
d

of
w
or
k
or

st
u
d
y

M
an

ag
e
co

m
p
le
x
te
ch

n
ic
al

or
p
ro
fe
ss
io
n
al

ac
ti
vi
ti
es

or
p
ro
je
ct
s,
ta
ki
n
g
re
sp

on
si
bi
lit
y
fo
r
d
ec
is
io
n
-m

ak
in
g

in
u
n
p
re
d
ic
ta
bl
e
w
or
k
or

st
u
d
y
co

n
te
xt
s;

ta
ke

re
sp

on
si
bi
lit
y
fo
r
m
an

ag
in
g
p
ro
fe
ss
io
n
al

d
ev

el
op

m
en

t
of

in
d
iv
id
u
al
s
an

d
gr
ou

p
s

Le
ve
l7

(e
.g
.,
se
co

n
d
cy

cl
e
of

th
e
Q
F-
EH

EA
,M

as
te
r)

H
ig
h
ly

sp
ec
ia
lis

ed
kn

ow
le
d
ge

,s
om

e
of

w
h
ic
h
is

at
th
e
fo
re
fr
on

t
of

kn
ow

le
d
ge

in
a
fi
el
d
of

w
or
k

or
st
u
d
y,

as
th
e
ba

si
s
fo
r
or
ig
in
al

th
in
ki
n
g

an
d
/o
r
re
se
ar
ch

;
cr
it
ic
al

aw
ar
en

es
s
of

kn
ow

le
d
ge

is
su

es
in

a
fi
el
d
an

d
at

th
e
in
te
rf
ac
e
be

tw
ee

n
d
if
fe
re
n
t
fi
el
d
s

Sp
ec
ia
lis

ed
p
ro
bl
em

-s
ol
vi
n
g
sk
ill
s
re
qu

ir
ed

in
re
se
ar
ch

an
d
/o
r
in
n
ov

at
io
n
in

or
d
er

to
d
ev

el
op

n
ew

kn
ow

le
d
ge

an
d
p
ro
ce
d
u
re
s
an

d
to

in
te
gr
at
e

kn
ow

le
d
ge

fr
om

d
if
fe
re
n
t
fi
el
d

M
an

ag
e
an

d
tr
an

sf
or
m

w
or
k
or

st
u
d
y
co

n
te
xt
s
th
at

ar
e
co

m
p
le
x,

u
n
p
re
d
ic
ta
bl
e
an

d
re
qu

ir
e
n
ew

st
ra
te
gi
c

ap
p
ro
ac
h
es
;
ta
ke

re
sp

on
si
bi
lit
y
fo
r
co

n
tr
ib
u
ti
n
g
to

p
ro
fe
ss
io
n
al

kn
ow

le
d
ge

an
d
p
ra
ct
ic
e
an

d
/o
r
fo
r

re
vi
ew

in
g
th
e
st
ra
te
gi
c
p
er
fo
rm

an
ce

of
te
am

s

Le
ve
l8

(e
.g
.,
th
ir
d
cy

cl
e
of

th
e
Q
F-
EH

EA
,D

oc
to
ra
te
)

K
n
ow

le
d
ge

at
th
e
m
os
t
ad

va
n
ce
d
fr
on

ti
er

of
a
fi
el
d
of

w
or
k
or

st
u
d
y
an

d
at

th
e
in
te
rf
ac
e

be
tw

ee
n
fi
el
d
s

Th
e
m
os
t
ad

va
n
ce
d
an

d
sp

ec
ia
lis

ed
sk
ill
s
an

d
te
ch

n
iq
u
es
,i
n
cl
u
d
in
g
sy
n
th
es
is

an
d
ev

al
u
at
io
n
,

re
qu

ir
ed

to
so
lv
e
cr
it
ic
al

p
ro
bl
em

s
in

re
se
ar
ch

an
d
/o
r
in
n
ov

at
io
n
an

d
to

ex
te
n
d
an

d
re
d
efi

n
e

ex
is
ti
n
g
kn

ow
le
d
ge

or
p
ro
fe
ss
io
n
al

p
ra
ct
ic
e

D
em

on
st
ra
te

su
bs

ta
n
ti
al

au
th
or
it
y,

in
n
ov

at
io
n
,

au
to
n
om

y,
sc
h
ol
ar
ly

an
d
p
ro
fe
ss
io
n
al

in
te
gr
it
y

an
d
su

st
ai
n
ed

co
m
m
it
m
en

t
to

th
e
d
ev

el
op

m
en

t
of

n
ew

id
ea

s
or

p
ro
ce
ss
es

at
th
e
fo
re
fr
on

t
of

w
or
k

or
st
u
d
y
co

n
te
xt
s
in
cl
u
d
in
g
re
se
ar
ch

J. Castillo et al. / Radiography xxx (2011) 1e5 3

Please cite this article in press as: Castillo J, et al., The changing concept of competence and categorisation of learning outcomes in Europe:
Implications for the design of higher education radiography curricula at the European level, Radiography (2011), doi:10.1016/j.radi.2010.12.008



and solve problems. In the context of the European Qualifications
Framework, skills are described as cognitive (involving the use of
logical, intuitive and creative thinking) or practical (involving manual
dexterity and the use of methods, materials, tools and instruments)”;
competence is defined as “the proven ability to use knowledge, skills
and personal, social and/or methodological abilities, in work or study
situations and in professional and personal development. In the context
of the EQF, competence is described in terms of responsibility and
autonomy”. Table 1 shows the descriptors for the knowledge, skills
and competence learning outcomes at each of levels 6e8.

Consequences of the adoption of the EQF for radiography
education

The major significance of the EQF is that finally the educational
community in Europe has a single set of agreed definitions and
categorisation of learning outcomes to use in curriculum develop-
ment at the European level (and the national level if so desired). This
will go a longway towards reducing the uncertainty arising from the
confusing plurality of definitions and approaches to competence to
be found in the literature. In addition, the categorisation of learning
outcomes into knowledge, skills and competence means that all of
these categories of learning outcomes will be given their due
importance. On the other hand it does imply that European curric-
ular documents such as the HENRE Tuning Template for Radiog-
raphy53 and those of Caruana and Plasek45which are based solely on
competences need to be partially rewritten so that they may refer-
ence in a more direct manner to the knowledge-skills-competence
approach of the EQF. Learning outcomes of programmes such as the
EuropeanMasters Programme inMedical Imaging (EMPIMI) project
(which does refer to the EQF in its documentation)54 will also need
to be partially re-formulated.

One of the aims of the EQF is to bridge the gap between voca-
tional education & training (VET) and HE.55,56 Since not all Euro-
pean countries require radiographers to be qualified at HE level
such a link would help bring Radiography in Europe into an all
graduate profession. Through use of the EQF level descriptors,
radiography curriculum developers in such states can develop link
programmes from level 5 (VET) to level 6 (HE), thus enabling
learners to make the transition from VET to HE. This can be ach-
ieved partially through recognition of the non-formal and informal
learning which candidates would have acquired through experi-
ential learning and CPD activities. Indeed, a detailed European
profile of the radiography profession based on the EQF would make
the recognition of non-formal and informal learning much easier.
The general issue of transition from VET to HE requires research if
present difficulties are to be overcome.51,56

The adoption of a European general radiography curriculum
basedon theEQFby the radiographyprofession can also facilitate the
recognitionof cross-border radiographyqualifications on thebasis of
“coordination ofminimum training conditions” as recommended by
European Directive 2005/36/EC.57 Paragraph 29 of the preamble to
the directive states that: “Where a national and European-level
professional organisation or association for a regulated profession
makes a reasoned request for specific provisions for the recognition
of qualifications on the basis of coordination of minimum training
conditions, the Commission shall assess the appropriateness of
adopting a proposal for the amendment of this Directive”.

Conclusion and recommendations

The plethora of definitions attributed to the concept of compe-
tence and the various classifications of learning outcomes have in
the past created difficulties for curriculum developers. The EC
recommendations contained in the EQF for lifelong learning have

helped to reduce the ambiguity. Curriculum developers can use the
EQF recommendations to create robust curricular documents,
which would facilitate mobility for students and professionals
across Europe. It is suggested that:

� A detailed competence profile for European radiography be
developed which is referenced directly to EQF levels and which
would help bridge the gap between VETand HE in states where
radiography education is not yet totally HE based.

� The learning outcomes contained within the HENRE Tuning
Template for undergraduate radiography and those of the
EMPIMI Master’s programme are partially rewritten to reflect
the knowledge, skills and competence approach of the EQF
and the modified definition of competence formulated by
the EQF.
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