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Choice
In our information age, a teacher faces a plethora of 

teaching possibilities, especially in the realm of
media and technology.
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Choice
The paradox of choice amplifies traditional dilemmas 
a curriculum has, also without technology. This 
happens on many levels, here are four:

PEDAGOGICAL LEVEL

PRESENTATION LEVEL

 OBJECTIVE LEVEL

TOOL LEVEL

I

II

III

IV
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I) Pedagogical Level

interactive lecture

applied pure math

case based systematic

rigorous informal

algorithmic conceptual

Example parameters:
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II) Presentation level

Workshop or lab

Interactive lecture

Blackboard lecture

Powerpoint presentation

Discussion or debate

Discovery or inquiry based
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III) Objective Level
Visual

Geometric
Formal

Algebraic

Numerical
Algorithmic

Artistic
Entertaining

Application
Practical

Social
Collaborative

Challenge
Discovery

Inquiry
Exploratory

Historical
Cultural

Humour
Fun
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No wonder, textbooks
are heavy!
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IV) Tool Level
• Computer algebra systems

• Personal response systems 

• Online tests

• Video podcasts

• Videos

• Teacher Wikis

• Interactive online tools

• Powerpoint lectures

• Games

• Demonstrations

• Email support

• Instant messaging

• Chat bots

• Course Blogs

• Projects

• Group work
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Revolutions:

calculator revolution CAS, email, digital 
photography, VHS

WWW revolution, DVD
games, online applications

Web II, Wiki, blog, Media
video revolution

many of you have 
witnessed
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Some Timelines

70ies 80ies 90ies now

Programmable
calculators

Pocket 
calculators

Graphing
calculators

Computer algebra systems

reduce

calculators 
with CAS

cayley magma
mathematica,maple,matlab   macyma

   maxima
power point keynote

since 40ies: overhead projectors
since 60ies: PRS

since 30ies: slide projectors

DVDVHS YouTube

java
word wide web

flash

Educational TV
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Computer Algebra Systems

Example: Mathematica
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Online Quizes
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Source: From Questions to Concepts, Interactive Teaching in Physics Featuring
Eric Mazur, DVD by Derek Bok Center

Personal Response  Systems
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Video Podcasts
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Chat bots

Interactive agents which can chat about 
mathematics and know mathematics. 
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3D Software

Google
Sketchup
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extremely easy to use

Google
Sketchup
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Interactive Demos

PITF 
project
 2004
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Java example

CCP Module of Oliver Knill and Dale Winter
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Video (DVD)
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Online Movies (i.e. YouTube, 
GoogleVideos)
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Education Videos
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Education games
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Even in Higher 
Education

Dimenxion (linear algebra)
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Powerpoint Lectures

• Bullets and bullets

• No thinking necessary by 
teacher. 

• Despite many 
pedagogical issues 
valuable in context with 
presenting media. 
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Cow Tipping
problem

An application 
of the cross product
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In class Demonstrations

This is  old fashioned “technology”
but still belongs to tohe category of 

Examples:

Saturday, March 21, 2009



Saturday, March 21, 2009



Other coordinate 
systems

Photography
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Demonstrations

Dale Winter: Harvard University
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Group work

Harvard University
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graphics

x + y + z = 12 2 2
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Slides
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User generated 
content

• Collaboration, Wikis, Discussion, Galleries

• Monitoring or filtering issues, spam

• In mathematics: statements often are either 
right or wrong. Can be embarassing to be 
kept online. 
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Pitfalls
• Computer crash

• Cable problems

• Sound problems

• Fiddling with software

• Plugin problems

• Connection problems

• Unreadable slides

• Moving too fast

• Sexism, Gender 

• Copyright problems

• Bad taste

• Fiddling with software

• Plugin problems

• Connection problems

• Unreadable slides

• Moving too fast
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copyright
bad
taste

sexism

accidents privacy
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Conclusions:

• We live in a time where a plethora of 
possibilities and opportunities exist to 
enrich teaching.

• Benefits and risks are close together. 

• In higher education, many things have not 
yet been explored. 
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A metaphor

If the classroom 
is a restaurant

where the 
teacher is the 
cook and the 

students are the 
guests. 
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There are things which 
are difficult to cook
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And there are risks
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But we have 
wonderful

opportunities 
to create a 

great menu.
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The end

I’m a preceptor at the Harvard mathematics 
department since 2000. I work in a group of 

people of specialists who teach undergraduate 
mathematics. Within this field, my speciality is 

webpedagogy.
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