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A Task Developing Research Project

The aim of the project

Investigate aspects of the design of classroom
mathematical tasks which make use of dynamic
software environments
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Research design
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Task design model
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Instrumental genesis

The process in which an artefact becomes an

Instrument for a user.
Schema | + | Artefact
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Task design model
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Exponential functions

We are now going to study different kinds of exponential functions. First, we will repeat one
example of exponential growth that we have studied earlier: “How does a sunflower grow?”
This example was about a sunflower that was 50 cm when it was measured for the first time
(June 1) and grows so that it becomes 30 % longer each week

This means that the length (in cm) of the sunflower is:
after 1 week: 30 - 1.3 (the growth factoris 1.3)
after 2 weeks: 50 - 1.32
after x weeks: 30 - 1.5%

The formula describing the length of the sunflower (v cm) as a function of time (x weeks) is

therefore: y=230- 1.3* (or fix) =350 - 1.3%)

Another sunflower with the starting length 70 cm (June 1) grows so that it becomes 20%
longer each week. The formula describing the growth of this sunflower is

y=70-12% (or fix)=70-1.2%).
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Now we will use the “Slider tool” in GeoGebra to make it easy to change the starting length
{(June 1) and the growth factor .

H Right-click in the Graphics View and mark Grid.
j | Move the coordinate system so that the origin is located in the bottom left comer.

Use +.

HE Choose the “Slider tool ™ and click somewhere in the Graphics View.

The following box will appear: |sue
@ Number  Tame
Angle :
Integer Random

Interval Etidnr|ﬁ.mmnﬂan

Min: -5

Max 5

 Apply

Increment: 0.1

Cancel

K Change “Min™, “Max”, and “Increment™ as follows: |interval Suder| Animation

K Create one more slider, BUT change thename to C.and change “Min™, "Max",

“Increment™ as follows:

Min: O

Max: 100

Min: 1

Interval Slider| Animation

Max: 3

Increment 5
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K Insert the formula fix)=C -o*: | Input: f(x)=C*a*x

1. a) Which values should be used on the sliders C and a to get the graph of the sunflower
thatis 30 cm June 1 and that is growing in length with 30 % each week?

C= a= And the formula is:

K Use the values vou chose above to set the sliders C and a!
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7. The value of a car drops from 100 000 SEK to 30 000 SEK in two vears. What is the

annual decrease in percentage if the value of the car is decreasing exponentiallv?
Use Geo(Gebrato solve this problem (bv finding appropriate values of the sliders).

Tip! The increment of the slider @ could be changed to 0.01 to get a more accurate value.
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To summarize, there are both pros and cons

Prons
e Students’ lack of conceptual knowledge can be visible

e Students can use GeoGebra in new situations e.g. to
explore, verify and generalize

e Making constructions require and consolidate conceptual
knowledge and foster mathematical reasoning

Cons

e Technical obstacles can hinder

« Technical aspects overshadow mathematical aspects
e Takes time
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Thank you for your attention!
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