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Hi Everyone.
Hello 2020 and I really hope the year goes well. Already, however, I learn
of abnormal organisation changes in schools all prompted by the necessity
to deal with the current Covid situation. Please be very Covid Conscious,
promote a social responsibility and take great care of yourselves and
students. Do not hesitate to be firm about what must happen in the
interests of health and safety.
I wrote most of this news before Xmas last year. I spent the festive period
in Waikato Hospital having a heart bypass operation. Not something I
would recommend but I can only praise the team at CCU Cardiac Care Unit
in Waikato Hospital for their knowledge, skill, team work, communication
and modern technology. This is the first time I have ever been in hospital
and I was impressed. We have a first class health system. All good now, 6
weeks on, feeling great. Time to move on. I am writing a CardiacCare
based maths resource for Year 9/10 students as a result of my experience
and I will post that on my website.
Some new information came to me just this week about using PLD time.
Most of my work has been with an individual school and sorting an
implementation of some description. Sometimes I can gather my project
schools to meet and share new ideas and thoughts which is a welcome
bonus. The new information is to use PLD time to help figure out the new
NCEA changes. I think we can do this effectively in clusters.
PLD - NEW STANDARDS for NCEA
I want you to ponder forming local cluster and having one school in the
group apply for PLD time. The Ministry has advised that using PLD time to
prepare schools for the new changes is all OK.
So …I was thinking that local clusters in say Whakatane, Tauranga,
Rotorua, Taupo, Thames, North and South Waikato, Taumarunui,
Gisborne, Napier or something like that would work. Each cluster to have a
school that applies for 50hrs or so of PLD time
[https://pld.education.govt.nz/regionally-allocated-pld/apply-for-regionallyallocated-pld/ or just google “apply old education nz”. I can help schools
find a suitable facilitator who knows about the new standards, can organise
a venue and suitable time to meet for a couple of days and help sort out

understanding and changes. I would be happy to facilitate some of the
clusters.
The issues I see are:- what needs to happen now in Junior Y9/10 to help prepare for the
new assessments
- what needs to change in teaching and learning to align with the new
standards
- trialling new assessments
- locating new assessments and perhaps writing them
- pathways in senior school
There will be other issues that emerge which is of course the beauty of
gathering like minds and talking. The teachers involved in these clusters
would be the HODs and the TICs of levels, assessments and so on.
Have a think about this and let me know if I can help. Getting groups of
HODs together was the Number One request when I was advising. That
will not have changed and local associations may well be organising similar
events so forgive me if I m doubling up. The key outcome is this happens.
Taking Advantage of COVID Contexts.
We are getting used to seeing the exponential growth curve and this offers
a wonderful opportunity for learning and teaching. Today, Friday 18th Feb
22, nearly 2000 cases of COVID reported. The doubling every few days is
happening and be assured that the count is only an estimate, and I suggest
a serious under-estimate. But we can learn a lot of nice proportional or nonlinear maths from this experience.
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The power graphs are very multiplicative but very easily modelled to find
some curious generalisations.
Picture A shows doubling from 1 or the powers of two and the classic
exponential or power curve that models COVID infections.
Picture B and C shows that the next power is the sum of all previous
powers less 1, which is the generalisation of adding the power numbers.
Adding all previous terms is always one less than the next term. Write that
as an algebraic statement.
Some powers of two can be made into cubes. Which ones are they? What
is the generalisation of this idea?
If we choose a variable, n, and use some algebraic thinking we have a
natural context for sum to n terms of the powers of 2. Sum to n = (2^(n+1))
-1
Now extend this to the powers of a.
All visual and very accessible to Y7 to 11 students.

In a video recording, of which I wish I had a copy, I asked Y7 students to
model 2, then 2x2, then 2x2x2. All went well until 2x2x2.
I noticed several students had made a model of 2+2+2. Not exposing this
error I continued to ask students to explain why their model represented 2,
2x2 and 2x2x2.
Soon the dialogue had the reflective effect I was looking for and the
“adders" corrected their models and then described their mistake. “I was
adding 2, not doubling!”
And so we made models to 2x2x2x2x2 until we ran out of cubes. The
exponent notation was introduced and they used a calculator to find the
512, 1024, 2048 and so on.
Working backwards we saw that 2^3=8, 2^2=4, and by dividing by 2 each
time 2^1=2 and that for logical sense 2^0=1.
One student measured the height of 2^7 and asked “I wonder which power
would reach the Moon?” The lad went home pondering and solved this
problem.
Covid Data and Exponential Graphs.

Most problem solving involves just a few concepts of change; linear,
quadratic, power or exponential. We can also have a cyclic or sinusoidal
problem like waves. Expose students to all of these situations to build up
an awareness of solutions. One of my favourites follows.

Probability and Exponential Decay
Here is a tidy and easily accessed experiment that can be done with
students of all ages. Get a container of 100 or so ordinary dice and tip them
out on the floor. [You have to say “Opps!”. ] Now make a line of all the
sixes, collect the remaining and “Opps - they fell out again". Repeat
collecting all the sixes. Repeat this fun and build a graph of what is
happening to the sixes with each “Opps”. Make predictions and explain the
pattern. This should be done using a PPDAC framework.
This models radioactive decay. This is decreasing exponential growth or
exponential decay. The same rules apply. There is a half life where the
amount at the beginning is “Half” [or “double” for growth] and it can be
easily measured and seen.
Here is an interesting link from BBC.
https://www.bbc.com/future/article/20200812-exponential-growth-bias-thenumerical-error-behind-covid-19

Here are some very nice references to some fun activities with power or
exponential curves and I have added some more.
• The rice on a chess board problem.
• Investing 1 cent at 1%interest p.a. when Jesus was born.
• The Lilly pad problem. A lily pad doubles in size every day. The
pond is fully covered in 30 days. When was the pond half covered?
• The Game of Life simulation
- https://en.wikipedia.org/wiki/Conway%27s_Game_of_Life
• Modelling the powers fo 2 using interlock blocks. Seeing how the
next term is the sum of all previous terms less 1. Which power would reach
the moon? [See above]
• How many dollar coins stacked on each other would reach the
moon?
All lovely problems that will help move thinking from "linear to non-linear"
and "adding to multiplying”.
This would only help my permanent and unrelenting goal of "turning every
Year 7 to 11 student into a multiplicative thinker".
The GOTO sites for data is https://ourworldindata.org/ and of
course https://new.censusatschool.org.nz/
Probability to Solve Number Problems
The problem is to find what fraction of the square is shaded pink. The top
of the square is bisected. Several solutions are on my website and
demonstrate transformations, similarity and algebra. This of course is
where we want Year 9/10 to go in preparation for the new NCEA AS
assessments.
The solution here is available with a spreadsheet. Just ask for a copy!
The plot shows the first 250 random “darts”.
The Button 1 generates a new simulation.
The fraction appears to stabilise around 0.318 after 1000 “darts”.
The graph shows the running probability with the "small sample wild
variation" and as the sample size increases becomes a stable and constant
number.
The graph suggest a sample size of about 200 or even 500 is a good
choice.

The spreadsheet skills involved are not complex and available to all
juniors.

A Little Entree for you.
Demochares has lived one-fourth of his life as a boy, one-fifth as a youth,
one-third as a man, and has spent thirteen years in his dotage. How old is
the gentleman?
All the best and please email this to teachers and schools who are nearby.
My signature has links to key resources.
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