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Always something new..

Pattern problems

1 5        13    ….?

4       6         8    …. ?

http://www.uia.no/


More visualization, 
more tangible objects

http://www.uia.no/


More contexts ....

http://www.uia.no/
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Not all contexts are meaningsfull

Dressed-up mathematics

http://www.uia.no/
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Structure of the workshop

Introduction: what is a word formula?

Justifications from international research 
for using word formulas as an entry into 
algebra

Some tasks

Discussion

http://www.uia.no/


What is a word formula?

http://www.uia.no/


Daily life ─ buying a “varmepumpe”

http://www.uia.no/


In economics

http://www.uia.no/


In ICT ─ coding in Python

http://www.uia.no/


To calculate for any girl her future length as a grown-up, the 
school doctor uses the following formula: 

a) Danielle's father is 1,82 m tall, her mother is 1,68 m.
How tall will Danielle grow according to the formula?

b) According to the formula, is it possible that a girl will 
grow taller than her father? 
Explain your answer. (if you want, use an example)

Didactical use in math education

Your future length

http://www.uia.no/


Given the equation  

a) Calculate z  given that x = 182 and 
y = 168 . 

b) Can you find values for x and z  that fit 
the equation and so that z > x ? Explain 
your answer. 
(if you want, use a number example) 

http://www.uia.no/


To calculate for any girl her future length as a grown-up, the 
school doctor uses the following formula: 

c) What would a formula for boys look like?

d) What assumptions are there in such a formula? 

Didactical use in math education

Your future length

http://www.uia.no/


I can guess 
your birthday!

http://www.uia.no/


Justifications from 
international research

for using word formulas

as entry into algebra

http://www.uia.no/


Carraher, 
Schliemann (2008)

Algebra is taught too early
“If algebra is meaningless at adolescence, then why should 
it be meaningful several years earlier?” (p.235)

For many pupils the first algebra 
experiences should 

build on contexts of problems. 

give room to pupils’ own words, symbols 
and diagrams

delay the formal notation

http://www.uia.no/


Radford (2014)

Ancient Greeks, Hindi, Chinese solved 
equations without symbolic notations -
letters are neither a necessary nor a 
sufficient condition for ‘doing algebra’

Algebra has layers of generality in 
reasoning: naive induction vs. 
generalization

http://www.uia.no/


European Union (2013)

Lower achieving pupils benefit from

• Connections to real life

• Inter-disciplinary, holistic approaches

• Getting the opportunity to verbalize and to 
reason

• Mindset: «yes, we can!» feeling mastery

• Getting an answer to the question
«why are we doing this?»

http://www.uia.no/


Low achievement is not a trait,

but the result of what we offer

Often, teachers

- rush to finish

- teach the same way they were
taught

- do what the textbook offers

http://www.uia.no/


The iceberg metaphor

http://www.uia.no/


iceberg

http://www.uia.no/


iceberg
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socially 

appropriated
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building floating capacity for 
formal algebra

http://www.uia.no/


I can guess 

your birthday!!
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I can guess 

your birthday!!
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Mathematics is a human activity

• Mathematics is a language

• Math has different dialects

• reasoning is important, discussing,

• giving pupils the time to start from their level (ZPD) 

• not jumping from zero to the formal

• doing mathematics connected to reality helps many

• progressive schematization: 
informal – context-related – formal

http://www.uia.no/
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Inga has footlength 287 mm.

The formula gives her as shoe size
0,15 x 287 + 2,29 = 45.34     -> 45

For tennis shoes she must take as foot-
length 287 mm + 10 mm = 297 mm

Then her shoe size would be
0,15 x 297 + 2,29 = 46.84     -> 47

http://www.uia.no/


Inga has foot length 287 and her tennis 
shoe size is  47

Check the three given options:

1. 1,15 x 287 + 2,29        = 332,34  

2. 0,15 x 287 + 3,29         = 46.34 

3. 0,15 x 287 + 3,79         = 46.84   

http://www.uia.no/


Conclusion

With the present situation, too many
pupils are afraid or alienated by maths

We need to think about better ways to 
teach mathematics 

Many pupils are assisted by «giving 
meaning» to mathematical concepts

Word formulas are a promising possibility

Many people outside mathematics have 
good reasons to use word formula

http://www.uia.no/
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