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“disciplines cannot and should not be 
taught in isolation, just as they do not exist 
in isolation in the real world of the 
workforce” (p. 9).

(The STEM Task Force Report (2014, p.9)

BACKGROUND (1)
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• Central to the inquiry approach in 
mathematics and science. (Hubber, Tytler, & 
Haslam, 2010; Stillman, 2013)

• Potential to engage students in 
meaningful learning (Kaiser & Maab, 2007; 
Widjaja, 2010). 

REAL-WORLD TASKS 
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SCIENCE MATHEMATICS

Size  and  
distance
Scale  

Scale  models  

If  we  use  the  same  
ratio  for  the  size  and  
distance,  how  large  
should  each  planet  
be?  Where  should  
they  be  placed?  

How  are  planets  
similar  and  how  are  
they  different?
How  do  the  inner  
terrestrial  planets  differ  
from  the  ”gas  giants”?  
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Let us think of ways to reduce your water 
consumption. 
Design an experiment to test if your way of reducing 
water consumption works. Present your evidence to 
your class to convince them your solution works.  
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What information can you find out from this water bill? 
How do you plan to investigate this?
What representations will you use to convince others that you
solution works?  
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SCIENCE MATHEMATICS

Please identify any links between science and mathematics in	
  ‘Water	
  
consumption’	
  task.	
  
List key concept(s)	
  students will explore in	
  this task.
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SCIENCE MATHEMATICS

YOU MIGHT IDENTIFY ANOTHER DISCIPLINE THAT STUDENTS 
WILL EXPLORE. IF SO, PLEASE REPRESENT IT

TECHNOLOGY
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You are going to collect data of 
water flowing through two plastic 
bottles with different size of holes in 
10 seconds. For each bottle, you 
should collect the data three times. 
Your task as a group is to represent 
the data so that others could 
understand them. Please think of as 
many different ways as you can to 
represent the data. 
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misinterpreted ‘different’ representations  as  any  
representations  that  “look  different”
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Andi: This is just copying a model of the 
tree diagram that is commonly used 
to factorise numbers. 

Sinta: What do you mean by 1, 2, and 3? 
Andi: These numbers 1, 2, and 3 refers to 

the order of experiments, data from 
experiment 1, of experiment 2, and 
of experiment 3.

Jose: How do you differentiate the data 
from the small and the big holes?

Andi: The ones below are data of 
experiments using the big hole. 

Hari: I don’t understand.

Widjaja,	
  W.	
  (2012).	
  Exercising	
  sociomathematical	
  norms	
  in	
  classroom	
  discourse	
  about	
  data	
  representation:	
  
Insights	
  from	
  one	
  case	
  study	
  of	
  a	
  grade	
  6	
  lesson	
  in	
  Indonesia.	
  The	
  Mathematics	
  Educator	
  13(2),	
  21-­‐38.

Revisiting	
  	
  the	
  use	
  of	
  tree	
  diagram	
  
(Widjaja,	
  W.,	
  2012,	
  p.	
  34)
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“No, that was not what I had in mind” 
(Jose) 

Adjusting  the  unit  in  
proportion  to  its  value  
(100  ml,  10  ml  and  1  ml)
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SCIENCE MATHEMATICS

Please identify any links between science and mathematics in	
  ‘Modelling a
cooling off coffee’	
  task.	
  
List key concept(s)	
  students will explore in	
  this task.
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Phi  and  the  Golden  Section  in  Architecture
http://www.goldennumber.net/architecture/

Phi  (Φ),  the  Golden  Section,  
has  been  used  by  mankind  
for  centuries  in  architecture
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Let’s investigate the ratio of:  

§ The length of your foot to the length from your wrist to 
your elbow. 

§ The wrist circumference  to the neck circumference
Dole, S. (2008, p. 18) 

http://nrich.maths.org/7668
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6  cm

12  cm

4  cm

If the photo is enlarged so that it is now 12 cm long, how 
wide will it be? 
What is the area of the paper if we are to print this new 
photo? 
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6  cm

12  cm

4  cm

The area of the paper to print this new photo is 4 times of 
the area of paper to print the original photo.  

6 cm 4 cm 

12 cm      4 ´ 2 = 8 cm

´ 2 ´ 2

Width  Length

A common misconception is 
4+6 =10 by using additive thinking.
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6  cm

4  cm

10  cm

4 cm 6 cm 

10 cm      6 ´ 2.5 = 15 cm

´ 2.5 ´ 2.5

Width   Length
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A continuum of STEM approaches to curriculum integration adapted 
from Vasquez, Snider, & Comer, 2013 (p. 73) 

Disciplinary

Students learn 
concepts and 
skills 
separately in 
each 
discipline

Multidisciplinary

Students learn 
concepts and 
skills separately 
in each 
discipline, but in 
reference with a 
common theme

Interdisciplinary Transdisciplinary

By undertaking 
real-world 

problems or 
projects students 
apply knowledge 

and skills from two 
or more disciplines

Students learn 
concepts and skills 
from two or more 
disciplines that are 
tightly linked so as 
to deepen 
knowledge and 
skills
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