
high
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Level of cognitive processing required by the task

Level of learner’s 
task knowledge

Constructive strategies
Cognitive strategies
Behavioural strategies

Time202020001980

▪ file making
▪ lonely learning
▪ individual tasks
▪ fixed tests
▪ computer literate

Computer Based Training
Personal Computer

▪ file sharing
▪ collaborative learning
▪ shared tasks
▪ peer group evaluation
▪ information literate

Online Learning
Virtual Learning Environment

▪ file searching and selecting
▪ collaborative producing
▪ open co-creation
▪ wisdom of the crowd evaluation
▪ metadata literate

Learning on Demand
Portal and Repository

Tijd2000 2040202019801960 Tijd2000 2040202019801960

Mainframe as centralised 
power tool to automate 
lower level business 
processes. It is operated 
through remote displays 
and keyboards for staff.

Electronic Data 
Processing Era

Personal computer 
and Database are 
available anywhere at 
the office to create 
dedicated department 
reports easily.

Computing and 
Database Era

Networks for anyone 
to share and automate 
dedicated processes 
online. Businesses use 
Internet for back-end 
processing.

Internetworking and 
Communication Era

Social software for 
storing and sharing 
knowledge, resolvable 
from any place at any 
time. Businesses 
interact intelligibly.

Portal and 
Repository Era

Knowledge, resources 
and capacity are 
present in the cloud. 
Everyone will be 
approached through 
personal profiles.

Semantic Web 
and Grid Era

Three ‘ICT in Education’ Practices

Instructional Strategies Compared
(Ertmer & Newby, 1993)

Five Information Technologies Facilitate Education

Higher Education Road Map

© 2011, Dr.ing. (Piet) A.H.W. van der Zanden, Shared Service Centre - ICT

Source: “Learning Mall, Learning is Earning in Tomorrow’s University” [in Dutch] by Piet van der Zanden, 2011. SDU Publishers, ISBN 978 9012573689.
Based on: “The Facilitating University; Positioning Next Generation Educational Technology”, PhD Thesis by Piet van der Zanden, 2009. Eburon Publishers, 978 9059723528.

Scholar

PhD

Master
Subject 
matter

Bachelor
Subject 
matter

Staff

Subject 
matter

Subject 
matter

Subject 
matter

Subject 
matter

Level Fac A Fac CFac B

nexus

nexus

Multi-Discipline

Nector

Know-where

Know-between

Know-across

coaches

nexus

nexus

nexus

Nector

Associate

Assistant

Associate

Assistant Assistant

Bench

Combined Chairs Valorise Education Projects
Company Government

Scholar

PhD

Master

Bachelor

Staff

Level Fac A Fac CFac BMono-Discipline

Associate Associate

Professor

Assistant Assistant Assistant

Chair

Professor

Know-that

Know-how

Know-why

teaches

Company Government

Subject Matter Experts Instruct Knowledge

Subject 
matter

Subject 
matter

Subject 
matter

Subject 
matter

Subject 
matter

Scholar

PhD

Master

Bachelor

Staff

Level Fac A Fac CFac BMono-Discipline

Associate Associate

Professor

Assistant Assistant Assistant

Chair

Professor

Know-that

Know-how

Know-why

teaches

Company Government

Subject Matter Experts Instruct Knowledge

Subject 
matter

Subject 
matter

Subject 
matter

Subject 
matter

Subject 
matter

Rings-of-
Universities

Governments
Nations 

Corporations
Institutions 

Manufacturers
Entrepreneurs 

Communities
Citizens 

Facilitating Nodes in Networks

Rings-of-
Universities

Governments
Nations 

Corporations
Institutions 

Manufacturers
Entrepreneurs 

Communities
Citizens 

Facilitating Nodes in Networks
2nd Generation University
Enlightenment

Time200017501000

▪ education oriented
▪ Latin as lingua franca
▪ high mobility
▪ oral dissemination
▪ ruled by religion

1st Generation University
Scholasticism

▪ research oriented
▪ mother tongue
▪ low mobility
▪ journal dissemination
▪ ruled by government

▪ valorisation oriented
▪ English als lingua franca
▪ virtual mobility
▪ open access dissemination
▪ ruled by market

3rd Generation University
Sustainability

Three University Archetypes

Five Kondratieff Waves about Economic Growth

Time1960 2000198019401920

Learning happens when 
a correct response is 
given following an 
external stimulus. It is 
an observable and 
measurable behaviour.

Behaviourism

Learning is the change 
of a knowledge state of 
the mind. It is a mental 
activity encoded and 
structured internally by 
the learner.

Cognitivism

A in A out

Learning is building a 
unique personal 
construct based on 
experiences and inter-
actions from authentic 
realistic situations.

Constructivism

AA

Learning is building a 
construct through 
understanding and 
interaction that occurs 
by intentional human 
activities in society.

Social 
Constructivism

A

B
CA

B
CA

B
C

Learning is meaning 
making and connection 
forming of information in 
networks, it happens 
through people and 
machines.

Connectivism

B

A
D

E

CC

B

A
D

E

C

Five Learning Theories Facilitate Instruction

Stages of Successive Education Practices and Technologies

1980 20202000 Time

ICT uses

1990 2010 2030

portals and repositories

single-user 
computer tools

Computer Based
Training

Computer Literate
text authoring
image authoring
presentation authoring
simulation making
creating
producing

clients

PC, laptop, game console, 
mobile, smartphone, 
notepad

web servers

application server, 
database server,
graphics objects server

Learning-on-Demand

Metadata Literate
exchanging
tagging
selecting
validating
commenting
discussing

Library and document 
systems, learning content 
management system, 
portals with repositories

Learning Mall

from lonely learner to collaborative producer

multi-user virtual 
learning environment

Online Learning

Information Literate
emailing
chatting
sharing
browsing
distributing
managing

creative destruction of learning materials

open-access collaborative 
learning environment

Six Sorts of Knowledge

Know 
that ...

Know
how ...

Know
why...

Know
between...

Know
across ...

individual group

Know
where ...

taught 
anywhere

not
taught

Behaviourism
Cognitivism
Constructivism

Social
Constructivism
Connectivism

sometimes
taught

commonly required

commonly required

critical mass

Early 
Adopters

Early 
Majority

Late 
Majority

LaggardsInnovators

Five Adopter categories

critical mass

Early 
Adopters

Early 
Majority

Late 
Majority

LaggardsInnovators

Five Adopter categories

Time1890 1990194018401790

▪ cotton
▪ clothing
▪ coal
▪ steam
▪ cast-iron

1st Kondratieff Wave

▪ railroads
▪ steel
▪ transport
▪ mechanisation
▪ telephony

2nd Kondratieff Wave

▪ electricity
▪ chemistry
▪ infrastructure
▪ combustion engine
▪ mass consumption

3rd Kondratieff Wave

▪ petrochemicals
▪ cars, trucks
▪ information technology
▪ nuclear energy
▪ mobility

4th Kondratieff Wave

▪ ICT
▪ biotechnology
▪ health
▪ networks
▪ solar, wind energy

5th Kondratieff Wave

hardly
taught

A in

A out

A in

A out
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