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Complex learningTechnology

Complexity is important Growing
More ingredients
More patterns
More …

Complex learning is difficult Working memory limitedMultiple elements and
their interactions to be
considered

Complex learning

Learning is complex 

Learning complex things

Baddeley, 1986

Winne & Hadwin, 1998

Jaipal-Jamani, 2007

Complexity refers to element interactivity (Sweller, van Merriënboer, Paas, 2019)
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Learner(s)

Technology
Support

Complex things

Lowyck J. (2014). Bridging learning theories and technology-enhanced environments: A critical appraisal of its
history. In: Spector MJ., Merrill DM., Elen J., Bishop MJ. (Eds.), Handbook of research on educational
communications and technology, Chapt. 1, (3-20). New York - Heidelberg - Dordrecht - London: Springer. ISBN: 
978-1-4614-3184-8. 

learning

educationtechnology
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https://www.artsy.net/article/artsy-editorial-curious-history-magic-lantern-man-collected-hundreds

https://www.liveauctioneers.com/news/auctions/upcoming-auctions/breker-bracing-for-surge-on-early-apple-computers-nov-16/ https://americansecuritytoday.com/sword-selects-vuzix-blade-for-smart-glasses-threat-detect-rollout/sword-vuzix/
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http://computersinfinite.com/tag/lecture-video-recorder/

No significant difference: not the medium

There is more than ‘the active ingredient’: Need for a broader look 

Still relevant?

Similar reasoning

https://abroadship.org/e-learning-mooc-essentials-of-youth-policy-france/

https://peerj.com/subjects/mobile-and-ubiquitous-computing/

Multifunctional
Ubiquitous



30/08/2019

5

Still relevant?

https://pinolgliceala.wordpress.com/2015/03/26/50-education-technology-tools-every-teacher-should-know-about/

Technology for education Technology of education

Merriam-Webster: the practical application of knowledge 
especially in a particular area

Collings: Technology refers to methods, systems, and 
devices which are the result of scientific knowledge being 
used for practical purposes

supporting

Technology for education Technology of education

LEARNING

Learning complex things

competencies

Dispositions (Perkins)

“triadic dispositions which 
emphasizes (a) inclinations, 
which may reflect motivation, 
habit, policy, or other factors; 
(b) sensitivity to occasion; and 
(c) abilities themselves”

“Complex learning involves “integrating 
knowledge, skills, and attitudes; 
coordinating qualitatively different 
constituent skills; and often transferring
what is learned in school or training 
settings to daily life and work settings”. 
van Merriënboer & Kirschner, 2018

Perkins, Jay, Tishman, 1993
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Learning complex things

Analysis
and
Integration

Repetition
Spiral elaboration

Engage in complex task

Learn from complex task

https://charteredonline.in/how-to-transfer-cash-ledger-balance-gst-pmt09-cgst-sgst-igst/

Hmelo-Silver et al., 2017 

Reigeluth, 1993

Technology of education

https://vov.be/kalender/instructional-design-lerend-netwerk-kick-off-webinar

Classic ID-model
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Classic ID-model

Internal conditions : 
Different types of learning outcomes
Prerequisites

Learning outcomes

Classic ID-model

Prerequisites

4C/ID-model

• Information-processing model
• Cognitive load
• ‘constructivist’

4C/ID-model
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Learning tasks Learning tasks

Learning tasks Supportive information

(Sugar, et. al., 2010 & Mullamphy et. al., 2010 )

https://archive.org/details/hypercard_what_is_hypercard_2
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Supportive information Just-in-time information

feedback

prompting

structuring

Co-Lab

http://www.know-2.org/images/colab.gif

Just-in-time information

feedback

prompting

structuring

Sensemaker: Knowledge Integration Environment

Part-task practice
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https://wise.berkeley.edu/

Technology for education

Technology of education

Instructional disobedience

Drop-out rates

Limited transfer

Bawa, P. (2016). 
Retention in online courses: 
Exploring issues and solutions—A literature review. 
SAGE Open, 6(1), 1-11.

Instructional goals
Learning in school

Focus on cognition

Focus on course level
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Garrison, D. R., & Vaughan, N. D. (2008).
Blended Learning in HigherEducation-Framework, Principles and Guidelines. 
San Francisco, CA: USA. Jossey-Bass Pub., A Wiley Imprint.

Self-determination theory

Ryan, R. M. & Deci, E. L. (2017). 
Self-determination theory: Basic psychological needs in motivation, development, and wellness. New York: 
Guilford Publishing.

Multi-sensorialEmbodied cognition
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Need for

Extension of I.D.-models

Extension towards the teaching program level

Development of ‘full’ technologies

To answer the question on technology for
education,

technology of education is needed

To enact the proposals from technology of education,

more research is needed on 

new technologies for education

the limits of technologies for education

Complex learning Technology

Thank you for inviting me


