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Aim

Å Some similarities and differences between 

working with mathematical modelling in 

óschoolô and mathematical modelling as a 

óprofessional taskô

Å Approaches to simulating modelling as a 

óprofessional taskô in educational settings 

will be explored
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Introduction
The relevance of using 
mathematics in out-of-school 
activities (Romberg, 1992)

Workplace mathematics is more 
complex and is situation dependent 
(e.g. Harris, 1991; Noss& Hoyles, 
1996; Wedege, 2010)
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Introduction

òDeveloping work-based learning is a crucial 

way to strengthen the links between the 

education system and the labour market, 

enhance youth employability and improve 

transitions from education to work.ò (OECD, 

2015, p. 27)

ñCoordination between school and working life 

must be strengthened to ensure high quality of 

education and strong involvement from 

industry and the public sphereò (Skolverket, 

2012, p. 12). 
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Introduction

ò[A]n agenda for action is needed containing 

short- and long-term activities that strengthen 

the relation between industry and mathematics 

education at schoolò ( Kaiser, van der Kooij & 

Wake, 2013, p. 269)

ñMathematical modelling in education is the 

most important educational interface between 

mathematics and industryò (Li, 2013, p.51)
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Introduction

ñFor successful transfer of mathematical 

knowledge to client disciplines the theme of 

mathematical modelling is a crucial educational 

challenge. The lectures, books and laboratory 

exercises are necessary, but the actual maturing 

into an expert can only be achieved by ótreating 

real patientsô ñ (Heilio, 2013, p. 224)
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Introduction

ñThe basic philosophy behind the approach . . . 

of the modelling workshop for higher education 

is that to become proficient in modelling, you 

must fully experience it ïit is no good just 

watching somebody else do it, or repeat what 

somebody else has done ïyou must experience 

it yourself. I would liken it to the activity of 

swimming. You can watch others swim, you can 

practice exercises, but to swim, you must be in 

the water doing it yourself.ñ(Burghes,1984, p. 

xiii).
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Introduction

Drakes (2012) argues for mirroring some parts 

of expert modellersô working practice into 

teaching practise.

Å spending a large proportion of 

learning/teaching time on formulating the 

problem and validating the solution

ÅñStudents would ... benefit from seeing real 

modelling done by experts. Seeing experts 

deal with being stuck is informative, and 

helps change the belief that experts simply 

rely on intuitionò (Drakes, 2012, p. 207)
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Introduction

Summary

Å Organisations, curricula documents, 

researchers, educators, etc. call for 

strengthening the relation between industry 

and mathematics 

Å Modelling

Å You learn it only by doing (Burghes,1984;

Heilio, 2013; Neunzert, 2013)

Å Experts
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School Pre-modelling

In education modelling as a mathematical 

classroom activity can be an aim in itself (to 

develop modelling competencies) or have an 

aim to develop a broader mathematical 

ability (a didactical tool to learn mathematics) 

(see e.g. Blum & Niss, 1991). 
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School Pre-modelling

Teachers or researchers usually deliver the 

problems  to the students and there is a 

diversity and a richness of knowledge taught. 
Some examples are related to: elementary arithmetic with base ten 

blocks (Speiser & Walter, 2010), sound intensity and brightness (Riede, 

2010), ranking statistical data (Carmona & Greenstein, 2010; English, 

2010; Mousolides et al, 2010), solving linear pattern tasks (Amit & Neria, 

2010), solving problems with geometry (Stillman, Brown,  & Galbraith, 

2010), with technology (Confrey & Maloney, 2007), different 

representations of functions (Arzarello, Pezzi & Robutti, 2007), calculus 

(Araújo & Salvador, 2001), non linear situations (De Bock, Van Dooren & 

Janssens, 2007), multi-variable functions (Nisawa & Moriya, 2011), 

interdisciplinary projects (Ng, 2011), traffic models (Blomhøj & Hoff 

Kjeldsen, 2011), Determining the centre of the base area of the Tipi 

(Rosa & Orey, 2013),  finding the length of a spiral banister (Saeki & 

Matsuzaki, 2013) Algal bloom problem (Geiger, 2013) etc....
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Professional Pre-modelling
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Mathematical modelling as a professional 
task (Frejd & Bergsten, submitted) 

The aim is to explore how expert modellers 

work with mathematical modelling in their 

workplace

Sector Area of expertise(Systemsto model)

Air 

industry 

Models and simulations for aerodynamics and flight 

mechanics

Banking Risk models for banking

Biology Risk models for the spread of diseases; optimization of 

animal transportation

Climate Climate models; models for aerodynamics

Insurance Risk models used in insurance and banking

Physics Models for new materials

Scheduling Optimization models; scheduling

Traffic Traffic simulations models

Various Models for measurement instruments to identify and 

estimate; models for water conservation plans

(Jablonka, 1996)
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Professional Pre-modelling

Å The modellers get orders/ problems from 

clients

Å The goals are to describe and simulate a 

phenomenon in order to be able to predict (to 

make prognoses about the future), design

(improving objects), or construct (objects)

Å The models are developed to serve as basis 

for decision making
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¢ƘŜ Ǝƻŀƭǎ ǘƻ ǎƛƳǳƭŀǘŜΣ ǇǊŜŘƛŎǘΧǎƛƳƛƭŀǊ ǘƻ ǘƘŜ 
goals of descriptiveand prescriptive(Niss, 2015)

In prescriptive modelling the ultimate aim is to 
pave the way for taking actions based on 
decisionsresulting from certain kind of 
ƳŀǘƘŜƳŀǘƛŎŀƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎΣ ƛƴ ƻǘƘŜǊ ǿƻǊŘǎ  Ψǘƻ 
ŎƘŀƴƎŜ ǘƘŜ ǿƻǊƭŘΩ ǊŀǘƘŜǊ ǘƘŀƴ ƻƴƭȅ Ωǘƻ 
ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǿƻǊƭŘΩΦ (Niss, 2015)
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ÅThere is a diversity of 

theoretical perspectives on 

mathematical modelling in 

mathematics education 

literature 
Å (e.g. Blum, Galbraith, Henn, & Niss, 2007; 

Jablonka & Gellert, 2007; Garcia, Gascón, 

Higueras & Bosch, 2006; Kaiser & Sriraman, 

2006; Frejd, 2010; Geiger & Frejd, 2015)

ATD

Modelling interpreted

in commognition

Modelling

cycle

Ethno-modelling

M&M

Modelling as a school activity 
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Name of the
Approach

Realistic or applied modelling

Contextual modelling 

Educational modelling

Socio-critical and sociocultural 
modelling

Epistemological modelling

Modelling as a school activity 

(Kaiser& Sriraman, 2006)
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Realistic 
or
applied
modelling

Modelling Week
Modelling Day
Modelling projects
Modelling competitions
(e.g. Hamson, 1987; Kaiser 
& Stender, 2013; Kaiser at 
al. 2013; Jiang, Xie & Ye, 
2007; Haan, 2003; etc.)

Modelling as a school activity 



JULY 27, 2015 22

Modelling as a school activity 

Realistic 
or
applied
modelling
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Contextual
modelling

Word problems

Modelling as a school activity 
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Contextual
modelling

Modelling as a school activity 
An infectious disease is 
spreading in a city. The number 
of infected increase from 200 
to 400 during 24h. Develop a 
model and estimate the 
number of infected after yet  
another four days, if the 
increase is:
a) Linear
b) Exponential
Which model seems most 
accurate?

(Frejd, 2013)



ñTo ómodelô in 

mathematics means to do 

a mathematical model, 

which is a simplification 

of a real situation. You 

start to do assumptions 

and estimations and then 

use computationò

How long time does 

it take to walk up the 

stairs to the top 

floor? Ärlebäck, 
2009
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Socio-critical
and 
sociocultural
Modelling

άThe bean and corn seeds donated 
by the Government begin to be 
distributed in yesterday afternoon. 
There are 37.5 tons, 25 tons of bean
and 12.5 tons of corn seed. About 
8000 subsistence farmers will be 
benefited.
According to the mayor, each farmer 
will receive 3 kg of bean and 2 kg of 
ŎƻǊƴΦέ

(Barbosa, 2006)

Modelling as a school activity 
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Epistemological

Modelling

Modelling as a school activity 

I Love Modelling

(Ruiz, Bosch & Gascón, 2007) 



MONTH May June July August

Sold 100 329 264

Total costs (ϵ) 550 1122,5 960

Total incomes (ϵ) 520 1710,8 1372,8

Benefits (ϵ) -30 588,3 412,8

έ²ƻǊƪǎƘƻǇέ

A constant unitary cost c = 2,5 ϵ, a constant unitary price p = 
5,2 ϵand a constant fixed cost L = 300 ϵ. 

Q0: In the given initial conditions, is it possible to obtain a 
benefit of 3000 ϵin August by selling a reasonable number of 
T-shirts? (Ruiz, Bosch & Gascón, 2007) 
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