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Abstract

Objectives-based instructional design approaches break
down tasks into specific learning objectives and prescribe
that instructors should choose the optimal instructional
method for teaching each respective objective until all objec-
tives have been taught. This approach is appropriate for many
tasks where there is little relation between the objectives, but
less effective for teaching complex professional tasks that re-
quire the integration of knowledge, skills, and attitudes and
the coordination of different skills. For the latter, a task-cen-
tred approach that starts designing instruction from whole,
real-life tasks, is more appropriate. This article describes one
task-centred instructional design model, namely the Four-
Component Instructional Design (4C/ID) model and illustrates
its application by reflecting on three educational programs in
higher education designed with 4C/ID. The first case presents
a design for a course that focuses on the development of mo-
bile apps at the Amsterdam University of Applied Sciences in
the Netherlands. The second case illustrates the integration
of information problem-solving skills at Iselinge University of
Professional Teacher Education, a teacher training institute in
the Netherlands. The third case is an example from general
practice education at the KU Leuven, Belgium. Future devel-
opments and issues concerning the implementation of task-

centred educational programmes are discussed.
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1 | INTRODUCTION

Continuing technological and societal innovations create high demands on the field of education. In order to
deal with increasing globalisation, multidisciplinarity, mobility and the complexity of current and future jobs, a
strong emphasis is placed on the quality and efficiency of all levels of education and training (European Union,
2009,2018). To prepare learners for a job market that is continually evolving, it is imperative that educational
programmes provide them with an extensive knowledge and skills base that they can apply flexibly when en-
countering unfamiliar tasks in daily practice. This is reflected in the increasing call for competency-based and
outcome-based education. Since the 1990s, the balance in educational approaches has been shifting away from
objectives-based instructional design approaches towards more task-centred approaches in an attempt to better
address the learning of complex cognitive skills and professional competencies (Gagné & Merrill, 1990; Merrill, Li,
& Jones, 1990).

The objectives-based approach breaks down tasks into their constituent parts and describes desired out-
comes for each of these part-tasks in learning objectives which are often classified according to a taxonomy such
as Bloom's revised taxonomy (Anderson & Krathwohl, 2001) or Marzano and Kendall's taxonomy (2007). Bloom's
revised taxonomy, for example, classifies objectives in the cognitive domain in six categories based on remem-
bering, understanding, applying, analysing, evaluating and creating. These taxonomies result from the idea that
different instructional methods are needed to reach objectives in different categories. Teaching concepts and
principles (e.g., understanding what a scientific paper is and how it is structured) requires different instructional
methods from teaching the application of procedures (e.g., carrying out a literature search for a paper). This idea
of “conditions of learning” (Gagné, 1985) means that instructors should choose the optimal instructional method
for each respective objective and teach according to the chosen method until all the objectives have been taught.
It is only at the end of the educational programme that students have the opportunity to train and execute the
whole task in an integrated fashion (e.g., when writing a thesis). This objectives-based approach is suitable for
tasks where there are few relations between the objectives. However, it is less effective for those that require
an integration of knowledge, skills and attitudes and the coordination of sometimes many different constituent
skills (van Merriénboer & Dolmans, 2015). First, the compartmentalisation of learning into separate categories of
objectives and using separate methods for declarative, procedural and affective learning is ineffective because
carrying out a complex professional task requires more than just the stacking of these constituent elements.
Instead, carrying out complex tasks generally requires an integration of knowledge, skills and attitudes in so-called
competencies. Instruction should therefore focus on developing an interconnected knowledge base that allows
one to activate different kinds of knowledge when confronted with new and unfamiliar tasks (Janssen-Noordman,
van Merriénboer, van der Vleuten, & Scherpbier, 2006).

Second, the objectives-based approach of teaching complex skills leads to fragmentation. Because it breaks
up the complex tasks into separate isolated parts, students only learn a limited number of skills at the same time.
Instruction is focused on parts of the task and provides little opportunity to learn how to coordinate the perfor-
mance of these separate parts into a coherent whole when confronted with a professional task (Lim, Reiser, &
Olina, 2009). In an attempt to address these problems of fragmentation and compartmentalisation, task-centred
approaches centre learning on whole real-world (i.e., authentic) problems or professional tasks as a way to bet-
ter connect the learning setting to the workplace setting and foster the necessary skills. This holistic approach
advocates creating educational programmes that contain sequences of learning tasks that are based on authen-
tic professional tasks. Examples of task-centred models are cognitive apprenticeship (Brown, Collins, & Duguid,
1989), elaboration theory (Reigeluth, 1999), first principles of instruction (Merrill, 2002) and the four-compo-
nent instructional design model (4C/ID model) (van Merriénboer, 1997). The 4C/ID model is characterised by a
strong research base and a spreading popularity, as evidenced by the increasing number of publications in vari-
ous contexts, such as medical education (Maggio, Cate, Irby, & O'Brien, 2015), communications training (Susilo,
van Merriénboer, van Dalen, Claramita, & Scherpbier, 2013), technical training (Sarfo & Elen, 2007), information
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problem-solving (Wopereis, Frerejean, & Brand-Gruwel, 2015), and teacher training (Kreutz, Leuders, & Hellmann,

2019). The accompanying Ten Steps approach (van Merriénboer & Kirschner, 2018) provides guidelines for analys-
ing real-life tasks in order to uncover the different types of knowledge and skills needed in daily practice (cognitive
task analysis) and guidelines for designing a blueprint for an educational programme comprising four components:
learning tasks, supportive information, procedural information and part-task practice.

This article provides a brief summary of the model and illustrates its application in higher education by describ-
ing three educational programmes that were designed using the 4C/ID model. The first case presents a design
for a course focusing on the development of mobile apps at the Amsterdam University of Applied Sciences in the
Netherlands. The second illustrates the integration of information problem-solving skills at Iselinge University
of Professional Teacher Education, a teacher training institute in the Netherlands. The third is an example from
general practice education at the KU Leuven, Belgium. The article concludes with a short reflection on the educa-
tional programmes that were developed, a list of important considerations for implementing task-centred curric-

ula and a look at future developments in task-centred learning.

2 | FOUR-COMPONENT INSTRUCTIONAL DESIGN (4C/ID)

The basic assumption of the 4C/ID model is that educational programmes for complex learning or the teaching of
professional competencies (i.e., the integration of knowledge, skills, and attitudes and coordination of skills and
their constituents) can be described in four components, namely learning tasks, supportive information, proce-

dural information and part-task practice (see Figure 1).

Learning Tasks Part-task Practice

+ Aim at integration of (non-recurrent and recurrent) skills, + Provides additional practice for selected recurrent
knowledge and attitudes aspects to reach a very high level of automaticity

+ Provide authentic, whole-task experiences based on real-life tasks + Provides a huge amount of repetition

+ Are organised in simple-to-complex task classes and have » Only starts after the recurrent aspect has
diminishing support in each task class (scaffolding) been introduced in the context of the whole task

+ Show high variability of practice

Supportlve Information Procedural Information
« Supports the learning and performance of non- Is prerequisite to the learning and performance of recurrent
recurrent aspects of learning tasks aspects of learning tasks

« Explains how to approach problems in a domain  Precisely specifies how to perform routine aspects of the task,
(cognitive strategies) and how this domain is e.g., through step-by-step instruction
organised (mental models) « Is presented just in time during work on the learning tasks

« Is specified per task class and always available and quickly fades away as learners acquire more expertise

FIGURE 1 Overview of 4C/ID model, based on Van Merriénboer and Kirschner (2018) [Colour figure can be
viewed at wileyonlinelibrary.com]
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Learning tasks form the backbone of the instructional blueprint and are based on authentic real-life situations
that are encountered in practice because this helps the learner to acquire the knowledge, skills and attitudes
in an integrated fashion. Learning tasks can be projects, tasks, cases, problems, or other types of assignments.
Importantly, they show a variation that is representative of the variation in tasks in professional or daily life
because this “variability of practice” will help in the transfer of learning. Learning tasks of equal complexity are
grouped together, creating task classes that are sequenced from simple to complex. Learners start with the task
class that contains the simplest tasks that a professional could encounter and end with the task class that contains
tasks at the level of complexity that a recently-graduated student should be able to handle (van Merriénboer,
Kirschner, & Kester, 2003). While working on these tasks, the teacher and the instructional materials provide the
necessary support and guidance to help learners to carry out the tasks to completion. In a process of scaffolding,
this support and guidance are gradually withdrawn until the learners are able to independently carry out tasks
of a certain level of complexity before engaging in more complex tasks (i.e., the next task class). The three other
components are logically connected to this backbone of learning tasks.

While Figure 1 may suggest a linear path through these learning tasks, the model allows for extensive flexibili-
sation and personalisation of learning trajectories. Learners may be given the opportunity to select different paths
through the designed learning tasks, based on their interest or demonstrated proficiency. One way to support this
dynamic selection is by using electronic development portfolios that help students and teachers to monitor prog-
ress and make informed decisions on future learning tasks that fit the learner's level and needs (Beckers, Dolmans,
& van Merriénboer, 2019; Kicken, Brand-Gruwel, van Merriénboer, & Slot, 2009).

The second component, supportive information, is often referred to as “the theory” and includes information
to develop mental models and cognitive strategies that are necessary to complete the learning tasks. Supportive
information aims at non-recurrent aspects of the task that deal with problem-solving, reasoning and decision
making. It can be presented in the form of lectures, workshops, or study materials and is available for students
to study before or while they carry out the learning tasks. These first two components help students to acquire
highly-structured knowledge, or cognitive schemas. Learning tasks stimulate the construction of such schemas
through inductive learning: a process whereby students learn from mindful abstraction from concrete experiences
and examples. Supportive information helps schema construction by elaboration: acquiring new knowledge and
linking it to the existing knowledge base.

The remaining two components stimulate the automation of schemas and the development of automatic, task-
specific procedures that can be applied without much demand on cognitive processing resources. Procedural
information aims at recurrent and procedural aspects and provides step-by-step instructions when the learner
performs those aspects. Part-task practice, the fourth component, can be included to provide repeated practice
to train routine skills until they can be performed automatically. (For a more extensive description of the model,
see van Merriénboer, 1997; van Merriénboer et al., 2003; or van Merriénboer & Kirschner, 2018).

3 | A4C/ID APPROACH TO A BLENDED COURSE IN ANDROID
APP DEVELOPMENT

Developing mobile applications is a typical complex skill, as it requires extensive knowledge of programming
languages, databases, development environments, etc. It also requires multiple skills, such as operating the devel-
opment software, writing clean and correct codes, and/or designing a user interface. A professional, critical and
creative attitude is necessary to translate clients' wishes into a working application. Therefore the development
of mobile applications lends itself well to teaching with a task-centred approach. The Amsterdam University of
Applied Sciences in the Netherlands designed a course on Android app development using the 4C/ID model
(www.android-development.app).
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Traditionally, the design of such courses starts from the “theory”. Teachers begin with a clear picture of the
information their students should know and design a series of lectures to “transmit” this theory to the students. In
addition, they design homework assignments to practise with single, small aspects of the whole task. For example,
these assignments could focus on how to use loops in the programming language or creating, reading, updating,
and deleting information in a database. Teachers then mix lectures with small practice items until all topics have
been covered. This follows the approach of traditional design models: starting with the presentation of theoretical
knowledge and coupling it to specific practice items. The 4C/ID model topples this approach: it starts by specify-
ing professional tasks, translates these into learning tasks and only then investigates which “theory” should help
students to complete these learning tasks.

In their description of the design of the course, Marcellis, Barendsen, and van Merriénboer (2018) elaborate on
the use of 4C/ID and the Ten Steps to achieve a blended design consisting of the four components. The learning
tasks form the backbone of the curriculum. These are not small practice items focused on a particular aspect of
the task (i.e., using loops or updating a database). Instead, learning tasks are whole tasks, based on professional
practice, grouped in task classes that grow in complexity. The first task class starts with the least complex (i.e.,
simplest) whole tasks. For example, the very first task asks the student to develop a single-screen app that simu-
lates a dice roll and asks the user to guess whether the next roll will be higher or lower. Subsequent task classes
include learning tasks of increasing complexity, imposing more demands on the user interface, interaction modes
and handling of data. At the end of the course, students are asked to create multi-screen applications that retrieve
information (e.g., movie information, recipes) from remote locations and allow the user to view, swipe, and manip-
ulate these data.

Students receive strong support and guidance when starting learning tasks in a new and more complex task
class. The design achieves this by employing modelling examples and imitation tasks at the start of each task class.
The teacher demonstrates the development of an application while thinking aloud and asks students to build an
identical application on their computers. In subsequent tasks, students receive partially-completed applications
they must finish (i.e., completion tasks), while the final tasks in a task class are conventional tasks without any
support and guidance. Hence, support gradually decreases as the student progresses through the task class.

Supportive information helps students with the non-recurrent aspects of the task by providing domain
knowledge (e.g., how databases work) and systematic approaches to developing apps (e.g., demonstrations by
the teacher). Procedural information helps with the recurrent aspects (e.g., using the development environment
or automatic highlighting of incorrect programming syntax). For the designers, providing supportive and proce-
dural information constituted a serious challenge, as both are subject to frequent and unpredictable changes. For
example, development software is frequently updated with changed functionality and programming languages
continually evolve, requiring programmers to learn new syntax and unlearn old methods. To make sure that the
supportive and procedural information reflect the most recent conventions and rules in the domain, the course
designers depended less on pre-prepared lectures or recorded videos and instead referred students to a list of
external sources, including manuals and Android developer documentation. Not only is it easier to keep a list of
links up to date, it also creates a more authentic situation where students learn to study official documentation,
as they would do in practice.

As the course is intended for students from all over the world who are studying full-time or part-time, the de-
signers chose a blended design where learning tasks, supportive information and procedural information resided
in an online learning environment. Classroom activities can be followed by students on-site and include modelling
examples, imitation tasks in small groups and feedback sessions led by the teacher. Other learning tasks are pre-
sented in the online learning environment and are performed individually by students. Student evaluations show
that students perceive the learning tasks as very helpful for learning how to develop an Android app. The model-
ling examples specifically contribute to understanding how to approach a certain challenge in Android app devel-
opment, especially when they not only show the actual coding, but also make explicit the reasoning behind each

step. In addition, students perceive the classroom sessions in which they discuss theory using guided questions
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as beneficial. This Android app development course illustrates a well-executed application of fundamental 4C/ID

principles leading to a course design that is strongly informed by educational research.

4 | A4C/ID APPROACH TO TEACHING INFORMATION PROBLEM-
SOLVING SKILLS

This next case is from a teacher training institute in the Netherlands that addresses the lack of information prob-
lem-solving (IPS) skills training in their curriculum. Students need IPS skills to search for and use information from
online sources for educational purposes. When presented with a problem for which information must be collected
online, a successful IPS process entails creating a clear definition of the problem, systematically searching for
information, evaluating and selecting sources, critically reading and processing the information in those sources
and synthesising the information to find a solution to the problem (Brand-Gruwel, Wopereis, & Walraven, 2009).
A complex skill with which students of all ages struggle (Walraven, Brand-Gruwel, & Boshuizen, 2008). While this
need for well-developed IPS skills is often recognised, educational institutions seem to struggle to find the best
way to integrate IPS instruction in their curricula (Badke, 2011).

Objectives-based instructional design thinking may lead the institute to use separate IPS training sessions,
modules, or assignments focusing on developing general IPS skills, often provided by the university library. While
they may show short term gains, these approaches often teach IPS skills out of context of the domain-specific field
where students will be using them. A student is not really able to effectively generate search terms and evaluate
sources without sufficient knowledge of the domain in which the search takes place. This compartmentalised
approach focuses on teaching a set of skills separately from teaching the very important domain-specific knowl-
edge. Students have little opportunity to practise their IPS skills in the context where they will be needing it. This
illustrates how a compartmentalised approach hinders the integration of the knowledge, skills and attitudes that
are necessary for complex learning.

Another approach may lead the institute to address the different constituent skills in different courses.
Language courses may address how to critically read and evaluate sources, informatics courses may address how
to use search engines to search for information and research courses may teach students how to define a problem
and ask questions. This, however, constitutes a fragmented approach where none of the skills needed for IPS
are taught simultaneously. Students confronted with a problem that requires all the constituent IPS skills might
struggle because they have only learned to carry out the skills separately and never practised coordinating the
different skills in a complex task. This illustrates how a fragmented approach hinders the coordination of skills and
their constituent skills that are necessary for complex learning.

Instead, a whole-task approach using 4C/ID promises a better approach to deal with the disadvantages of
compartmentalised and fragmented approaches. The institute decided to embed a task-centred IPS training in
a semester-long course on language teaching for primary school teachers. The original curriculum consisted of
a 20-week course focused on language education for primary school children with an emphasis on vocabulary
development. In a project-based approach, the course involved groupwork in which students conducted a small
experiment and compared different interventions to develop vocabulary in the classroom. Students attended six
face-to-face classroom sessions addressing the necessary domain-specific knowledge about language learning
and vocabulary development and research skills, such as conducting the literature study, designing the interven-
tion, data analysis and writing the report. The groups received a template document to record the research pro-
posal for which they received feedback. To embed additional IPS skills training into the course, a second blueprint
was designed, describing a series of online learning tasks including supportive and procedural information, aimed
at teaching IPS skills in the context of vocabulary development. This blueprint was subsequently intertwined with
the original course. This resulted in a course with alternating face-to-face and online learning tasks. After two

face-to-face sessions that explained the research project and introduced theory about vocabulary education,
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students were required to carry out a series of online tasks aimed at IPS skills. These tasks included a video mod-
elling example demonstrating an effective web search on the effects of reading aloud on primary school children's
vocabulary development and two tasks in which the students received partially worked-out search tasks they had
to complete to find answers to questions dealing with teaching strategies for good vocabulary education and the
relationship between vocabulary size and school success. Answers to these questions were then discussed in a
group discussion during the following face-to-face meeting. This approach, alternating between online learning
tasks and face-to-face sessions, continued until the end of the course at which point the students had completed
five online learning tasks and attended one additional face-to-face session specifically addressing feedback on
their IPS skills.

Frerejean, Velthorst, van Strien, Kirschner, and Brand-Gruwel (2019) described the curriculum in detail and
compared it with the original course without explicit IPS training. Results showed that the embedded instruction
was effective to develop systematic searching and selecting of sources, but these improvements disappeared
after completing the course. This is not surprising, as learning complex skills takes time and requires longer prac-
tice. Traditional designs choose instructional methods to reach specific, isolated learning goals as efficiently as
possible. Yet these methods often differ from those that are best for reaching integration, coordination and the
transfer of learning to new settings. This phenomenon is known as the transfer paradox (Helsdingen, van Gog, &
van Merriénboer, 2011; van Merriénboer, de Croock, & Jelsma, 1997) which is strongly related to the concept of
desirable difficulties: creating learning tasks that require considerable effort, but lead to better long-term perfor-
mance than easier tasks (desirable difficulties; Bjork, 1994). In conclusion, using a task-centred approach to com-
plex learning could seem less efficient because it can require more learning activities—and thus more time—than a

traditional design, but when implemented correctly, it will lead to better transfer to new settings.

5 | A4C/ID APPROACH TO BLENDED LEARNING MODULES FOR
GENERAL PRACTICE

For medical educators, the Canadian Medical Education Directives for Specialists (CanMEDS); (Frank & Danoff,
2007) describe the abilities that physicians need to effectively meet the health care needs of those they serve.
These competencies are grouped in a framework consisting of seven roles: medical expert, communicator, col-
laborator, leader, health advocate, scholar and professional. The competent physician is expected to integrate the
competencies of all seven CanMEDS roles. Such frameworks describe standards that should be met by the learn-
ers and allow for the organisation of curricula around competency-based learning outcomes. This presents a prime
example of complex learning where knowledge, skills and attitudes must be integrated, as students are expected
to be able to integrate the different competencies and coordinate the different CanMEDS roles.

The KU Leuven also uses the CanMEDS framework as the backbone for its medical education curriculum. In
their AMEE Guide, Vandewaetere et al. (2015) describe how they designed five learning modules based on the
CanMEDS framework using the 4C/ID model (https://med.kuleuven.be/nl/levensechtleren). Similar to designers
in the previous examples, they make the case for whole-task learning to achieve the integrated acquisition of
knowledge, skills and attitudes. They repeat that whole-task models provide a solid framework for developing
learning activities that foster complex learning and support transfer from the curriculum to the workplace and
they value the evidence-based principles underlying 4C/ID.

Their modules present learning tasks that are carried out during the course and learning tasks that are carried
out in the workplace during the student's internship. Course tasks are whole tasks that are a reflection of the
general practitioner's daily practice and can take many forms, such as case diagnoses, commenting on a scien-
tific article, developing information leaflets for patients, role plays, discussions with patients, spot diagnoses,
or presentations to colleagues. They can be presented in individual, computer-based tasks (e.g., computerised

self-assessment tests), group tasks (e.g., online presentation of a mock patient or case to be studied before coming
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to the group session in which the case will be discussed) and face-to-face classes in which the instructor provides
feedback, answers any questions or elaborates on complex topics. In line with 4C/ID principles, learning tasks are
grouped in task classes and sequenced from simple to complex. In each task class, support and guidance gradually
decrease as the learner progresses through the tasks. The workplace-based learning tasks are often carried out in
collaboration with supervisors and medical experts and can take the form of observing and reflecting on history
taking, participating in multidisciplinary team meetings, or writing prescriptions.

In these modules, the supportive information contains materials that help to acquire domain knowledge, such
as illness scripts or treatment protocols and help to form cognitive strategies, such as systematic approaches and
rules-of-thumb for clinical reasoning. The supportive information is presented in several ways. At the beginning
of the task class, students receive a worked example, such as a video of a consultation or a demonstration of
a motivational interview. They are encouraged to reflect on the application of cognitive strategies and domain
knowledge in the demonstration. After the example, more study materials are presented, such as lectures, course
documents and research articles. Supportive information is also presented in the form of cognitive feedback after
the completion of learning tasks. In this case, students receive feedback on their task performance that relates
to the mental models and cognitive strategies presented earlier. Specific reflection prompts are included that
encourage students to reflect on an expert's or a peer's performance or to self-reflect. Such prompts function as
a mechanism to enhance feedback and simultaneously trigger self-regulated learning behaviour.

For recurrent aspects of task performance, procedural information such as manuals, checklists, quick refer-
ence guides and job aids is available during the learning tasks. For example, when first accessing a patient's health
record, a step-by-step procedure is presented telling the student where to click and which information to provide.
This information gradually fades away as the student's skill increases. In addition, the corrective feedback pro-
vided on routine aspects of the tasks becomes less elaborate as the student progresses through the programme.
The designers also included part-task practice in the programme. In medical education, such repeated practice can
be useful to automate routine tasks such as measuring blood pressure, suturing, or carrying out CPR. But it can
also be applied to important aspects of the consultation, such as spot diagnoses. Correct spot diagnosis requires
quick recognition of relevant symptoms, exclusion of irrelevant symptoms and identification of the next steps
of the diagnostic reasoning process (Vandewaetere et al., 2015, p. 14). In one module, this part-task practice is
implemented in the form of online quizzes with photos of childhood rashes and several multiple-choice questions
with immediate feedback.

The design of these modules demonstrates two types of blended learning. First, it uses a variety of traditional
media and newer online media. In an approach that mimics the “flipped classroom” (O'Flaherty & Phillips, 2015),
much of the content delivery that traditionally takes place in the classroom now takes place outside the classroom
and the application of content that traditionally takes place at home is now moved to the classroom. In other
words, much of the supportive information is studied at home, whilst work on the learning tasks is conducted face-
to-face. A particularly interesting point is that the designers make great use of online quizzes or self-assessments,
a practice associated with effective and attractive blended learning (Spanjers et al., 2015). In a second blend, the
programme combines learning tasks in an educational setting with learning tasks in the workplace. From this per-
spective, the design by Vandewaetere et al. (2015) provides an interesting example of a double-blended learning

programme.

6 | CONCLUSION

The three cases all demonstrate interesting applications of task-centred instructional design using the 4C/ID
model. In addition, each case shows an interesting distinct feature. The first illustrates how 4C/ID was used to
create a series of authentic learning tasks and provide this in an online learning environment, stimulating blended
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learning by combining face-to-face and online learning. The second shows how a training for domain-general skills
(i.e., information problem-solving skills) can be embedded in a domain-specific programme by designing learn-
ing tasks around finding and retrieving supportive information. The final case provides an example of a double-
blended programme that blends online and face-to-face learning with learning tasks in both the school setting and
the workplace. However, throughout the examples, the common theme is the shift of balance from the atomistic,
compartmentalised and fragmented teaching of isolated objectives towards integrative acquisition of knowledge,
skills and attitudes.

Designing educational programmes using the 4C/ID model is different from designing using objectives-based
approaches. It requires task-centred thinking which may be challenging for designers, teachers and faculty who
are schooled and experienced in objectives-based instructional design. The 4C/ID model is well-aligned with
the concept of competency-based education, but it stresses that competencies should always be clearly related
to the professional tasks the student is expected to carry out after completing the programme. An educational
programme taking a competency framework as a backbone for its development and assessment may still hamper
the transfer of learning to the workplace if the learning activities in that programme are not strongly based on pro-
fessional tasks. Designing task-centred learning environments therefore requires assigning equal weight to tasks
on the one hand and to the competencies required to carry out these tasks on the other. The Ten Steps approach
starts the design by specifying professional tasks to serve as a basis for designing learning tasks. The professional
and learning tasks are then explicitly linked to the competencies that are necessary to carry out those tasks up to
standards, for example by generating a matrix with tasks at one end and competencies or standards at the other.

Concerning the design and implementation of task-centred curricula, Dolmans, Wolfhagen, and van
Merriénboer (2013) identify 12 common pitfalls and tips that may help to make such (re)designs work. The four
most significant deal with building infrastructure, multidisciplinary teaching teams, continuous progress moni-
toring and involving students. First, in task-centred designs, a series of whole-tasks forms the backbone of the
programme. Therefore, the main educational activities consist of small group meetings in which students collab-
oratively work on these learning tasks. To facilitate this, there should be sufficient small group rooms available
that are equipped with all the necessities such as whiteboards, projectors, and high-speed wireless Internet. Other
facilities could be necessary, such as lecture halls, simulation labs, or individual reading and studying rooms, but
they are present in most schools. It is more often the lack of sufficient small group rooms that impedes the imple-
mentation of task-centred learning.

Secondly, task-centred curricula require the design of a series of learning tasks for an integrative acquisition of
knowledge, skills and attitudes. Content that was previously taught separately by different teachers must now be
taught in an integrated fashion and teachers should therefore work together in multidisciplinary teams that pref-
erably also include outside domain experts working in the field. These experts can help to align the educational
programme with practice and ensure the relevance of the tasks, tools and required knowledge. Teaching staff
should also be prepared to adopt different roles, as teachers in task-centred curricula generally have a tutoring or
coaching role in order to facilitate small group learning or skills training. They may also be involved in whole-task
design and continuous assessment. If teachers are unfamiliar with these new roles, faculty development pro-
grammes may be needed to prepare staff members for this change.

Thirdly, in the Ten Steps approach, the assessment programme is developed simultaneously with the design of
learning tasks because assessment drives learning. In a task-centred curriculum, assessment should not be used
solely for making pass/fail decisions for separate courses. Instead, it should allow for the monitoring of individual
student progress at the level of the whole curriculum. This can be done by using electronic development portfolios
that combine multiple assessment results and provide a dashboard that informs both students and teachers of the
students' progress and improvement. This approach no longer relies on traditional assessment arrangements, such
as fixed-length semesters with pre-planned exam weeks.

Lastly, students themselves should play an important role in the design of the whole curriculum and of in-

dividual learning tasks. Involving students in the design process provides valuable insights into the curriculum's
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strengths and weaknesses, as they are the only ones to experience the curriculum. As it is crucial that students
experience the learning tasks as meaningful and useful, their perceptions are very informative for designers.
Thoroughly informing students of the ideas behind the task-centred curriculum may also benefit implementation,
as those students can become advocates of the reform. Furthermore, just as teachers have different roles in a
task-centred curriculum, students also need to be prepared for their new roles. They need to function in small
group meetings and learn how to actively contribute to group discussions, how to act as group leaders or scribes
and how to provide effective feedback to peers. As is the case with faculty development, such student training
preferably extends over a prolonged period.

To conclude, dealing with current and future developments in the job market requires that educational pro-
grammes produce lifelong learners who are equipped with the knowledge, skills and attitudes to deal with familiar
and unfamiliar complex tasks in their domain. The way these programmes are designed must therefore match this
goal of creating learners who are able to transfer their knowledge from the learning to the professional setting.
Task-centred instructional design models such as the 4C/ID model stimulate this process by prescribing learning
methods that lead to a rich knowledge base allowing for creative applications of knowledge in new and innovative
settings. Additionally, they create a strong alignment between education and practice by blending learning in
the educational setting with learning in the workplace. This encourages cross-institutional and international col-
laboration when designing educational programmes, which is especially important in those settings where tasks
require international and interdisciplinary work, such as the banking, aviation, or tech sector. A clear implication
for educational policy is that collaboration between employers and higher education must be strengthened: A
two-way interaction is needed where educational institutions not only prepare students for the job market, but
where employers also bring state-of-the art knowledge, future job requirements and tasks to the educational
institutions.

7 | FUTURE DEVELOPMENTS

In the book Ten Steps to Complex Learning, van Merriénboer and Kirschner (2018) present an extensive system-
atic approach to design task-centred educational programmes with the 4C/ID model, based on evidence from
research on education and learning going back to the late 1980s. They also identify several important directions
for advancing the model. Future developments will focus on the integration of new educational technologies
(e.g., blended programmes, gamification), dealing with large learner groups (e.g., learning analytics, customisation),
teaching domain-generalisable skills (e.g., intertwining domain-general and domain-specific programmes) and pro-
moting motivation and preventing negative emotions. With research on these topics now maturing, designers
can look forward to an expanded set of guidelines to design effective, efficient, and enjoyable programmes for

complex learning.
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