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ABSTRACT 10 acquire professional competences that entail

performance of complex skills, an authentic learning environment
is required focused on the integration of all aspects of competences.

However, most educational programmes offer separate building
blocks, such as separate modules for knowledge and skills. Srudents

accumulate what they have learned in these modules as they

progress through the curriculum. In this paper the authors
advocate the Four-Component Instructional Design model

(4C/ID), which offers a whole-task approach to course design
for programmes in which stUdents learn complex skills. The four
core components of this approach are: learning tasks, supportive

information, just-in-time information and part-task practice.
A concrete example from medical education will be presented to

clarify both the general ideas behind this approach and the

differences between the whole-task approach and conventional
educational designs.

Introduction

In undergraduate clinical training, medical students often
have difficulty performing complex tasks (Prince et aI., 2000).
For instance, when they have to examine a patient with
back pain, students may find it hard to combine correct
performance of physical examination skills with an appro-
priately attentive attitude towards the patient even though
they have learned the pathology of the spine, what tests to
perform and the correct attitude towards patients. Clinical
supervisors explain this problem as follows: 'Students are
unable to hook up their pathological knowledge with physical
examination.' Students have ~cquired considerable knowl-
edge and many separate skills, but they have not learned how
to integrate and coordinate them into smooth performance
of complex tasks. Students have been reponed as saying
that the various aspects of complex skills were dealt with in
a fragmented way (Perotti et aI., 1998) and that they had
little opponunity to master coordinated performance of the
knowledge and skill components of complex tasks. Ideally,
students should learn professional competences in a powerful
learning environment where complex tasks can be performed
and practised as integrated units. When students learn
complex tasks in an integrated manner, it will be easier for
them to transfer what they have learned to the reality of day-
to-day work settings. Although there are results from research
in the domain of learning and instruction that support the
effectiveness of integrated learning environments, systematic
models for this type of instructional design are scarce
(Harden et aI., 1984; Clark & Estes, 1999; Harden et aI.,
1999; Harden, 2002). One of these models is the

Four-Component Instructional Design Model (4C/ID
model) (Van Merrienboer, 1997), which has been used
successfully in recent years in higher education and other
educational settings (Hoogveld et ai., 2002). In this paper we
present the 4C/ID model and illustrate its use by a concrete
example from medical education, i.e. a patient with back pain
who consults the general practitioner.

Professional competences, what are they?

Within the context of the 4C/ID model, professional
competences are defined as meaningful whole tasks that are
performed in professional practice. Whole tasks, such as
a consultation with a patient with back pain, require
coordination and combination of a complex set of skills.
Professionals must be competent to work in different settings
and circumstances. A closer look at a consultation in general
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practice reveals the following aspects: the general practitioner
(GP) greets the patient, observes the patient (gait, stance),
interprets findings, asks questions, decides which examina-
tions or tests to perfonn, perfonns these her/himself as
appropriate, interprets findings and infonns and advises the
patient. When a patient presents with back pain, GPs have to
combine communication skills with theoretical knowledge of
the pathology of the spine and procedural skills, such as
straightening a patient's leg to elicit Lasegue's sign (if the leg
rises the sciatic nerve is involved). A distinction can be made
between recurrent and non-recurrent aspects of tasks.
Recurrent aspects are perfonned in the same way in different
situations and thus can be turned into a routine, whereas
non-recurrent aspects require a variety of perfonnance modes
depending on the situation. Furthennore, non-recurrent
aspects typically involve problem-solving and reasoning.
For instance, the decision on which test to perfonn next in
a patient with back pain is a non-recurrent aspect.
Subsequent perfonnance of the selected test, for instance
Lasegue's sign, is a recurrent, routine action, whereas
interpretation of the findings of the test is a non-recurrent
aspect, etc. Reasoning, interpretation and decision-making
are non-recurrent task aspects, which vary with individual
patients' needs (different uses of the same knowledge). A .test
like Lasegue's sign, on the other hand, is a recurring
sequence of actions that is identical for every patient
(identical use of identical knowledge). Consultations in
general practice follow different patterns depending on the
patient and the complaint. For instance, when the patient
with back pain is a young girl with a spons-related back
problem, the GP-patient encounter will unfold according to
a different pattern from when the patient is an elderly man
who has been carrying shopping bags that were much too
heavy for him. In conclusion, the professional competences
that a GP displays in an encounter with a patient with back
pain involve perfonnance of a variety of interrelated skills in a
coordinated fashion. This requires integration of knowledge,
skills and attitudes, which combine recurrent and non-
recurrent task aspects.

foremost, educational designers should strive to preserve
the coherence of whole tasks. This means that students
should be asked to perform meaningful whole tasks in
authentic situations. In the 4C/ID model such tasks are called
learning tasks. Initially, students are offered relatively simple,
but nevertheless authentic, tasks. Such tasks comprise all the
key aspects of the complete task. As students progress
through the curriculum, they are required to perform tasks
of increasing complexity in more and more complex
situations, which increasingly approximate the reality of
professional practice. From the very start of their training,
students should learn how to combine and integrate different
aspects of complex tasks by performing whole tasks. A task
may entail: 'seeing patients in a GP surgery', where students
can 'smell, see and feel' the authentic context of that task.

Many traditional educational programmes, however, teach
skills, knowledge and attitudes in isolation in separate
modules. Courses focus on smgle components of complex
skills and stud,ents are not required to integrate and
coordinate what they have learned into coherent, authentic
whole tasks. Such programmes are based on the premise that,
when confronted with a patient in clinical practice, students
who have successfully completed all the relevant blocks will
automatically and spontaneously select and combine the
appropriate components of what they have learned to deal
competently with the patient problem in hand and even be
able to transfer this competence to new problems and
circumstances. A number of empirical studies have demon-
strated, however, that effective competence-based learning is
not achieved by offering students separate building blocks,
because this does not facilitate transfer of what students
have "learned (Van Merrienboer, Clark & Croock, 2002).
There is sufficient evidence that effective learning of
complex skills and the ability to develop effective networks
will only be achieved when students are given ample
opportunity to manipulate, i.e. to combine and integrate,
the building blocks in different ways instead of merely
collecting blocks of knowledge, skills and attitudes and
stacking them into a pile (Gick & Holyoak, 1983; Paas & Van
Merrienboer,1994).

How are professional competences acquired?

The best way to determine how professional competences
can be acquired is to observe experts in the domain of
interest. Experts are professionals who are recognized by their
colleagues as performing at a very high level (Ericsson, 2004).
GPs who are able to conduct consultations efficiently while
being sensitive to the needs of individual patients have
acquired a variety of aspects of complex skills that are
stored and held together in cognitive networks (schemata).
The advantage to GPs of having at their disposal such
integrated networks is easy access to complete packages
of interrelated task aspects that are appropriate to both
the complaint and the individual patient. Combinations
of knowledge, skills and attitudes organized in schemata are
easier to retrieve and apply than chunks of information about
different aspects of complex tasks stored in memory in
a distributed manner (Regehr & Norman, 1996). The key
challenge for designers of educational programmes is to
create a learning environment that helps students to
construct well-functioning networks of packages that compris
integrated knowledge, skills and attitudes. First and

What are the consequences?

The preceding has far-reaching implications for education.
We will clarify dris by comparing the traditional, block-based
approach with the integrated approach (Whole Task
Practice). In order to illustrate the comparisons we give
examples derived from the complex task of a GP who
examines a patient with back pain.

Traditional educational approach

Many traditional educational programmes break complex
skills down into separate components, which are offered to
students more or less separately (Jones et al., 2001). We call
this me stacking model. Educational designers who use this
model ask memselves me question: 'What should students be
able to do after completing me course and what knowledge
and skills do mey need to accomplish that?' The answers to
this question direct me construction of suitable building
blocks. A subject tree is constructed to provide an overview of
memes and subjects to be included in me course. This is me
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blueprint. The subjects are placed in a logical sequence and
appropriate educational formats are selected. Knowledge of
subjects such as pathology and kinesiology mayor may not be
integrated into a theme. Skills, such as how to approach
a patient (attitude, communication skills) and the physical
examination of the spine are taught as much as possible in
parallel with theory. The way a subject is presented to
students is guided by the principle: from easy to difficult. The
programme consists of at least two streams, a theoretical
stream and a practical stream. These streams contain stacks
of separate building blocks. Individual blocks are offered in
a meaningful context. The sum total of building blocks is
assumed to provide students with a set of tools that will
enable them to perform complex tasks. Students are given
little opportunity to practise complex task performance

extensively, however. Admittedly, many successful attempts
have been made to strengthen the connections between
streams and building blocks, for instance by more integration
and more contacts in professional practice. Basically, the
idea of separate blocks that can be stacked has remained

unchanged, however. In many complex domains this
approach has proved to be ineffective (Clark & Estes,
1999), simply because performing complex skills will always
require more than simply adding (stacking) the necessary
constituent parts. In order to learn to perform complex tasks,
students should practise coordinated performance of the
parts in different combinations as dictated by the varying
demands of clinical practice. The key concept is that
(re- )integration and coordination of the parts of complex
skills is a process that is non-trivial and needs attention
and repeated practice if true competence is to be attained.
In summary, it is of the essence that the process of integration
and coordination of the constituent parts of complex tasks is
repeated time and again in a process of deliberate practice
(Ericsson, 2004). Not only does competence learning require
that subject material is organized in a different manner, it also
requires different learning processes from the ones we are
familiar with. That is the fundamental difference between the

traditional, stacking model and the integrative model
advocated in this paper.

multitude of different learning tasks, each requiring students
to combine and 'coordinate all the task aspects involved.
The learning tasks are classified from simple to complex.
There are no separate parts that can be 'summed': the whole
is always more than the sum of the constituent parts.
Basically, the curriculum consists of a sequence of learning
tasks, which converge in one stream or integrated learning
trajectory. All other educational components are derived
from this programmatic backbone.

.I

How is this to be achieved?

The Whole Task Practice approach provides guidelines,
suggestions and advice on how to design a competence-based
educational programme. The 4C/ID model is not a new
educational model or a new method. What the model
furnishes is are approach aimed at enhancing the development
of expertise. The 4C/ID model offers a blueprint for
educational design. It consists of the following four compo-
nents: Learning tasks, Supportive information, 'Just-in-time
information QIT)' and Part-task practice.

The learning tasks form the core of the 4C/ID approach.
From the start of their education students learn by perform-
ing authentic tasks, presented in their entirety, which are
nevertheless not too difficult. A common reaction to the idea
that students should be offered whole tasks (learning tasks) is:
'Whole tasks are far too difficult and complex; students
should first have a firm grounding in the basics; they don't
know anything yet!' This comment is based on the
presupposition that students need to lay a firm foundation
of theoretical knowledge before they can be allowed to
perform real tasks. The sequence 'first thinking then doing' is
not a prerequisite for a good educational programme,
however. There is no hard evidence that students learn to
perform complex tasks more effectively when they are not
allowed to perform these tasks until they have demonstrated
mastery of all the separate facts and rules. On the contrary,
there is evidence that the reverse is true: facts and rules are
learned more easily in a dynamic cognitive context in which
students actually need to learn the facts and rules so as to be
able to perform meaningful actions (Regehr & Norman,
1996). Working with integrated, whole tasks in real or
simulated task environments is also expected to facilitate
'transfer' of learning (Maran & Glavin, 2003), which means
that students are able to apply what they have learned with
flexibility and in different authentic situations. We will now
go into some of the details of the different components of
the 4C/ID model.

Whole Task Practice approach

The core issue in Whole Task Practice is: 'How does
a stUdent master a professional competence?' Whole Task
Practice does not start from a blueprint consisting of different
subjects or themes (building blocks), but from the complex
task as a whole and how the constitUent skills and their
interconnections are arranged within this task. This is called
a skill hierarchy. All the important constitUent skills that
might be included in the behaviour of an expert who is
performing the task in question are given their appropriate
place in the hierarchy. From the outset of their education,
stUdents learn by performing meaningful, authentic tasks in
situations resembling professional practice. SitUations are
offered integrally (whole task) in the form of assignments,
cases, tasks, problems or projects. One context is used for the
acquisition of a network of knowledge, skills and attitUdes
needed to perform a certain task. History-taking, physical

examination, knowledge of pathology and communication
skills in the patient encounter are viewed as an integrated
whole. The educational programme is composed of a

Component 1: Learning tasks

The learning tasks are the backbone of the educational

programme. WorkiDg on learning tasks, students amass
concrete experiences that enable them to construct and
automate cognitive schemas. However, we should realize that
not every authentic situation offers suitable material for an
effective learning task. Students need suppon and structure
in the learning tasks they are offered. Without suppon and

structure, meaningful results are hard to achieve and
motivation is likely to suffer. Teachers should be mindful of
some essential factors in learning tasks. We will illustrate this.
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Table 1. Example of a sequence of task classes-from simple to complex-for die complex skill of 'encounter
widi a patient widi back pain'.

~

of guidance as students progress in meir learning. In me
4C/ID m~del, however, me decrease in the amount of guidance
is explicitly incorporated into me structure of me programme.
For instance, me first learning task in class 2 may consist of
a 'modelling example' of a GP consultation of a patient wim
back pain. The complaint is more E:omplex man mose in task
class 1 (see Table 1). The GP gives detailed comments on all
me steps in me consultation. This type of guidance enables
students to study concrete solutions and ways of dealing wim
certain situations and to identify and master me relevant
characteristics of mose situations. In me next learning task
students may be asked to use guidelines mat direct me course
of action. And in yet anomer learning task students may be
confronted wim me problem in reverse order, i.e. students
are presented wim me GP's advice and students are required
to work out for which complaints and symptoms this advice is
appropriate. Working backward from advice to symptoms is
easier for students man working from symptoms to advice.
Nevertheless, it helps mem to master me task. The final
learning task offers no inbuilt guidance and presents an
aumentic patient problem. In fact, me last learning task in
a task class is me final test of students' competence
(performance assessment). Students who have demonstrated
adequate competence are allowed to proceed to me next class
of learning tasks. It should be noted mat me test at me end of
a task class is not me final test on a particular subject for
students. The tasks in this class will return in subsequent,
more complex, task classes. Students do not work through
memes or parts consecutively, in me way that mey do in me
stacking model.

I
I:

by a description of the task: 'a complete consultation with
a patient with back pain'.

The consultation must be arranged in a sequence 'from
simple to complex'. The problem that faces educators in
placing tasks in order of increasing complexity is how to
simplify an authentic practice situation without sacrificing
'authenticity'. In order to resolve this, factors should be
identified that determine whether practice situations are more
simple or more complex. The best way to go about this is to
consult experts in the workplace. The complexity of the
consultation may depend on (a) the patient's complaints
(ranging from a straightforward, more or less standard
complaint to very vague symptoms), (b) availability of
information from examination, tests and documentation
(readily available or hard to come by), (c) demands made
by the patient (undemanding or very demanding) and (d) the
amount of time available. The first class of tasks, that is,
a category of tasks with a particular degree of difficulty, may
consist of learning tasks that involve only straightforward
consultations with simple, clear complaints, information that
is easy to obtain (recurrent tests like Lasegue's sign), patients
with reasonable demands and no time pressure. The classes
of tasks listed in Table 1 contain situations that are
progressively less simple and straightforward and the last
class consists of situations that are highly unusual or
uncertain and in which GPs know that errors can easily
occur.

Second, students must be offered several different
learning tasks within each class of tasks. Tasks in one class
are equally difficult and require the same basic knowledge,
but within these constraints they may differ on all the
dimensions that can also vary in real practice. The back
problem may essentially be the same, but patients can differ
in age, in (standard) presenting complaint and in gait. The
student then has to find different explanations, which have to
be tested using different standard tests in order to arrive at
the correct diagnosis and management strategy. A variety of
different combinations should be offered. Practising with
a combination only once or twice will not yield results, for
it is variety that facilitates transfer (Paas & van Merrienboer,
1994; Quilici & Mayer, 1996). Third, programme designers
should take account of students' existing knowledge. For the
first tasks within a certain class, students are given extensive
guidance but when they have come to the final task they are
expected to be able to perform the task independently
without any guidance (Van Merrienboer, et al., 2003).
Guidance is gradually reduced as students progress through
a task class. Most teachers automatically decrease the amount

Component 2: Supportive information

Supportive information is knowledge that may be helpful
for students in working on non-recurrent, problem-solving
and reasoning aspects of learning tasks. When working on
a task, students may need information that explains why
the patient is in pain or shows a particular gait. This
information resembles the 'theory' in educational pro-
grammes where students are expected to learn theory
before they are asked to apply it in practice. Supportive
information comes in two forms: descriptive models of how
the knowledge domain is organized, for example form and
function of systems in the human body, and prescriptive
models relating to how to tackle problems in the domain,
e.g. a systematic approach to diagnosis. Students can find
this information in readers, textbooks, lectures, videotapes
and multimedia resources.
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own courses. To those who want to take up the challenge
offered by the model, we would recommend two articles,
one by Van Merrienboer, Clark & De Croock (2002) and one
by Van Merrienboer & De Croock (2002).

Component 3: Just-in-time information

This refers to any infonnation that is needed to learn and
perfonn recurrent aspects of a learning task. Suppose
a student is working on a learning task and decides to test
the range of motion of the lower back or use Lasegue's sign.
In order to proceed with the task, students need immediate
infonnation on how to perfonn those tests. This is Just-in-
time infonnation OIT). Preferably, this infonnation is offered
at the very moment a student needs to use it. It makes
no educational sense to offer such infonnation-for instance
the protocol for perfonning Lasegue's sign-in advance in
a lecture.
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Component 4: Part-task practice

Part-task practice involves certain recurrent aspects of
complex tasks that students who have successfully completed
the educational programme must be able to perform
automatically. Educational designers may think that learning
tasks alone do not afford students sufficient opportunity to
build up the required degree of routine, for instance in the
examination of the back. In that case, students should
have additional opportunities for practising a certain skill.
The important thing is that this type of practice should not
precede the learning task of which it is an integral part, for
only if practice is firmly embedded in the task will students
understand how a particular aspect fits within the whole of
the task. Thus, whilst traditional educational approaches have
students progress from separate components of tasks to
whole tasks, the 4C/ID model always starts with-initially
simple versions of-whole tasks and only uses components of
tasks for building up automated routines for selected
recurrent aspects of whole tasks.

Conclusion

With this paper we wanted to show that the traditional
approach to competence-based learning, i.e. the approach
based on separate building blocks, is not the preferred
approach to educational design, because it does not take
sufficient account of integration and coordination of all the
skills that constitute a competence. The building-block
approach obscures the Clear overview that students should
have of whole tasks and hampers effective transfer of what has
been learned to the varying situations students will face in
professional practice. We have described the 4C11D model
and illustrated it with concrete examples. The 4C/ID model
should not be seen as a new, ready-made educational
model or a new educational method (Merill, 2002). The
learning tasks of the model can be incorporated into different
educational models, such as thematic education, project
learning, case-based learning, problem-based learning
(PBL), etc. Not every guideline of the model will be
applicable in every context. Rather the model offers direc-
tions for improvement in any educational situation or setting.
Educational teams do not have to adopt all the aspects of the
model. Using parts of the model may suffice for improving
educational programmes. It will be evident that this paper
does not offer sufficient information to satisfy readers who
would like ro try and use the 4C/ID model to design their
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