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Why Change Education?

Compartmentalisation
→ integration

Fragmentation
→ coordination

Transfer paradox
→ differentiation

Students are not 
able to apply the 
things they have 

learned in –quickly 
changing– work 

settings......
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From compartmentalisation toward 
integration

Which architect do you prefer?
1. Knows all about design but is not

able to make technical drawings
2. Has excellent technical drawing

skills but is unfriendly to his
clients and customers

3. Is friendly but did not update his
professional skills after his
graduation 20 years ago

4. None of the above



FHML – Dept. of Educational Development and Research – School of Health Professions Education  

From fragmentation toward 
coordination
Atomistic models
• Analyse complex learning

domain in small pieces
• Teach piece-by-piece

Holistic models
• Analyse complex learning

domain in coherence; focus on
relations between pieces

• Teach from simple to complex 
wholes 1 + 1 = 3
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From the transfer paradox toward 
differentiation

• Practice E1-E1-E1  E2-E2-E2  E3-E3-E3
Reach goals fast but low transfer (not able to diagnose E4)

• Practice E2-E2-E1  E3-E3-E1  E2-E1-E3
Reach goals slow but high transfer (able to diagnose E4)

Students learn to 
diagnose 3 errors...
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4C/ID – Four Components

1. Learning tasks
– Backbone of educational program

2. Supportive information
3. Procedural information
4. Part-task practice
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1 Learning Tasks

• Often based on real-life tasks
• Integrative
• Inductive learning

Problems, projects, tasks, assignments, cases etc.
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1 Learning Tasks - Variability

• Variability is critical to reaching 
transfer of learning
–Surface features
–Structural features

http://news.bbc.co.uk/2/hi/science/nature/4443854.stm�
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1 Learning Tasks – Task Classes

• Sequence from easy to difficult
• Meaningful right from the start
• Need variability in each task class
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1 Learning tasks – Guidance

• Scaffolding in each task class
• Zone of ‘proximal development’
• Sawtooth pattern of support

http://www.pointsincase.com/blog/uploaded_images/training_wheels-748506.jpg�
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2 Supportive Information

• Problem solving and reasoning aspects
– How is the domain organized?
– How to approach tasks in the domain?

• Elaboration
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3 Procedural Information

• Routine aspects
• ‘How-to’ information, just-in-time
• Knowledge compilation
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4 Part-task Practice

• Cognitive context
• Repetition
• Strengthening
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4C/ID and learning processes

Schema
construction

Inductive
learning

Schema
automation

Elaboration

1.
Learning tasks

2. 
Supportive
information

3.
Procedural
information

4. 
Part-task
practice

Knowledge-
compilation

Strengthening

PBL problems

Study 
landscape

Role of tutor &
instructor

Skillslab

cf. PBL
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The Integrated Curriculum
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On-Demand Education

1. Resource-based learning
– Students (learn to) identify and properly 

use relevant learning resources
2. Self-directed learning

– Students (learn to) plan own learning 
trajectories
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Resource-based learning

http://businessinfocus.blogspot.com/�
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Supportive information
(elaboration)

Question posed by 
the student

Useful
resources

Part-task practice
(strengthening)

Procedural information
(knowledge compilation)

What should I study in 
order to be able to 
perform this task?

Textbooks, experts, 
Internet, multimedia, 

animations, 
microworlds etc.

How should I perform 
this -routine- aspect of 

the task?

Colleagues, manuals, 
quick reference guides, 

on-line help, EPSS, 
mobile devices etc.

Which additional 
practice could improve 

my overall task 
performance?

Skillslab, drill & 
practice Computer 

Based Training (CBT), 
part-task trainers etc.



FHML – Dept. of Educational Development and Research – School of Health Professions Education  
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define
problem

search
info

scan
info

process
info

organize
info

low expertise
high expertise

(Brand-Gruwel, Wopereis, & 
Vermetten, 2005)

• Finding out what you should know
• Judging the reliability of sources
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Self-directed learning

• Students select own learning tasks
– Right level of difficulty (task class)
– Right level of help & support
– Ensure variability over tasks
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1.
Learning tasks

2. 
Supportive
information

3.
Procedural
information

4. 
Part-task 
practice

Simulated/real task environments

Hypermedia & multimedia
systems

EPSS, on-line
help sytems, mobile

technologies

Drill & practice
CBT, skillslab

ICT in the integrated curriculum

Development portfolios
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Simulation in the Medical Curriculum

From low to high fidelity:
• Patient cases on paper (BPL problems)
• Electronic Virtual Patients (E-VIPs)
• Simulation patients
• Real patients in hospital
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Development Portfolio: Care Village
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Conclusions

• 4C/ID aims to reach higher transfer
• Learning tasks as the backbone
• Possibilities for on-demand education
• A structured approach to ICT support
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