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mini-symposium Algebra & ICT 

Introduction: 
Why Algebra & ICT?  



Today’s questions: 

 

 What’s the problem with secondary algebra 
education? 

 

 Can ICT play a role in solving this issue? 

 



Today’s time schedule 

 13:30 – 14:00 Paul Drijvers (UU):  

 Introduction: why algebra & ICT? 

 

 14:00 – 15:00 Johan Jeuring (UU/OU):  

 Hints and feedback in learning environments for algebra - 
technology for following and helping students 

 

 15:00 – 15:30 Break 

 

 15:30 – 16:30 Abraham Arcavi (Weizmann Institute): 

 Technology at the service of algebra learning  

 

 16:30 Drinks 

 



Introduction: Why algebra & ICT? 

 

1. What is algebra? 

 

2. How are we doing with algebra? 

 

3. What are difficulties in learning algebra? 

 

4. Can ICT help here? 

 

 



 
1. What is algebra?  



1. What is algebra? 
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1. What is algebra? 

 One use of the word ‘algebra’ is the abstract 
study of number systems and operations within 
them, including such advanced topics as 
groups, rings, invariant theory, and 
cohomology.  

 The word "algebra" can also refer to the 
"school algebra" generally taught in American 
middle and high schools. This includes the 
solution of polynomial equations in one or more 
variables and basic properties 
of functions and graphs.  

 (http://mathworld.wolfram.com) 

http://mathworld.wolfram.com/


(School-)algebra and arithmetic .... 

 ... are different... 

 ... but numbers and numerical operations are a 
context for / may invite algebra. 

 

Kindt, 2010, inspired by Sawyer 1959 



 ... are different... 

 ... but (analytic) geometry can be a field of 
application for algebra. 

 

Algebra and geometry 





 
2. How are we doing 

with algebra?  



2. How are we doing with algebra? 

 PISA: mathematical literacy for 15 year olds 

 

 PISA 2006 and 2009:  
no specific information on algebra performance 

 

 PISA 2003:  

 Good NL results on domain ’change and 
relationships’ 

 

 Let’s wait for PISA 2012!  

 

 

 



C
IT

O
, 2

0
0
4
 



SIMMS and TIMSS 

Vos, P. (2007). Algebra-prestaties van tweede klassers.  

Euclides, 82(4). 129-132 



Thesis Van Stiphout (2011) 



Little improvement over the years? 

“... the majority of items were too difficult for students of grade 

8, and were still too difficult for students of grade 12.”  

(Van Stiphout, 2011, p. 26) 



 
3. Difficulties in 

learning algebra  



Student difficulties 
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Reaction to student difficulties 

 Werkgroep 3TU (2006). Aansluiting vwo en technische 
universiteiten. Euclides, 81(5), 242-247 



The basic skill–symbol sense dimension 

 Drijvers, Kindt, Goddijn (2010), inspired by ... 

Arcavi, 1994,  

2005 



4. Can ICT help here? 



4. Can ICT help here? 

 

 Thesis Bokhove 2011 

 

 Feedback questions 

 

 ICT and concept development 



Thesis Bokhove (2011) 

www.algebrametinzicht.nl 



Strategic skills missing 
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Quantitative analysis 



Feedback questions: 

 

 Design? 

 

 Availability? 

 

 Timing? 

 

 Fading? 

 

 Adapting? 

Jeuring: Hints and 

feedback in learning 

environments for 

algebra  



ICT and concept development:  
the case of function in the DME 

www.fi.uu.nl/dwo/prootool/en/  
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http://www.fi.uu.nl/dwo/prootool/en/


ICT and concept development:  
the case of derivative in the DME 
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http://www.fi.uu.nl/dwo/sk/en/


Conclusion 

 Algebraic expertise is versatile and complex 

 

 ICT is promising but not straightforward to 
exploit 

 

 We need to know more about the problem with 
secondary algebra education and the role ICT 
can play in solving this issue… 

 

 … so let’s listen to our speakers! 

 
 

 



Today’s agenda 

 13:30 – 14:00 Paul Drijvers (UU):  

 Introduction: why algebra & ICT? 

 

 14:00 – 15:00 Johan Jeuring (UU/OU):  

 Hints and feedback in learning environments for 
algebra - technology for following and helping 
students 

 

 15:00 – 15:30 Break 

 

 15:30 – 16:30 Abraham Arcavi (Weizmann Institute): 

 Technology at the service of algebra learning  

 

 


