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Rationale

* Why we failed our VCAA audit.




Assessment rubric

Outcome 1 (5 marks) Define and explain key concepts as specified in the content from the areas of study, and apply a
range of related mathematical routines and procedures to solve practical problems from a range of everyday and

real-life contexts.

Criterion Marks 1 2 3 4 5
Appropriate use of mathematical conventions, symbols and terminology
Definition and explanation of key concepts

Accurate use of mathematical skills and techniques

Outcome 1 Total ‘

Outcome 2 (10 marks) Apply mathematical processes in non-routine practical contexts, including situations with
some open-ended aspects requiring investigative, modelling or problem-solving techniques or approaches, and
analyse and discuss these applications of mathematics.

Criterion | Marks 1 [2 |3 [4 |5

Identification of important information, variables and constraints
Application of mathematical ideas and content from the specified areas of study

Analysis and interpretation of results

Outcome 2 Total

Outcome 3 (5 marks) Apply compurational thinking, use numerical, graphical, symbolic and statistical
functionalities of technology to develop mathematical ideas, produce results and carry out analysis in practical
situations requiring investigative, modelling or problem-solving techniques or approaches.

Criterion Marks 1 2 3 4 ]
Appropriate selection and systematic use of technology
Application of technology

Outcome 3 Total




VCAA videos

 Pages - VCE General

Mathematics

Unit 3 School-assessed
Coursework — How to develop
a modelling or problem-
solving task for Recursion
and financial modelling

The following videos, PowerPoint ond tosk design template
nelp teachers gevelop o moaelling or problem-solving task

for Recursion and finoncial modelling

Plesze note these rescurces were developed for the
previous Units 3 ona 4 VCE Furtner Mothemaotics study
design (2016-2022) and are still valid for the Units 3
and 4 VCE General Mothematics study design
commencing in 2023. All references to Further
Matnematics contoined in these resources should be

referred to as General Mathemotics

) How to develop g modelling or problem-solving task for
Recursion and financial modelling

&) Modelling or problem-solving task design template

Video 1: Choosing the context and Iidentifying
questlons of Interest
This describes how the context for the somple modelling or

problem-solving tosk wos selectea, its title, introguctory

ang bockground text, and source(s) of dota or otner

nformation, as opplicoble.

How to develop a modelling
or problem-solving task

) Video 1: Choosing the context and identifying questions
of interest transcript

Video 2: Part1

This shows how the first port of the somple moaelling or

ped, and identifies context,

problem-

ng tosk wos dev
questions of interest, soun of data or information

possiole scaffolaing, os opplicable, ana relevant content. It

& required for this part ond sub-parts of the

Video 3: Part 2

This shows how the second part of the sample modelling or

problem-solving task was des ped, and igentifies context

How to develop a modelling

or problem-solving task

&) Video 3: Part 2 tronscript

Video 4: Assessment
This shows how to map mark weightings for the two parts of

the sample applicatio

tosk with respect to the cutcomes

the tosk reloted to the VCAA

and identifies csp

performance criteric for the cutcomes from the Support

matericls section of the study page

How to develop a modellir
or problem-solving task

Mathe

%] video 4. Assessment transcript

&) The completed sample modelling or problem-solving
task for recursion and finoncial modelling

on t

This somple app wludes mapping tables to

the area of stuady, topics ond content, and the outcomes

and key knowleage ond key skills coversd

See the full suite of tosks on the Support materials page.



https://www.vcaa.vic.edu.au/VCAAProfessionalLearning/ProfessionalLearningPrograms/VCE/Pages/VCEGeneralMathematics.aspx
https://www.vcaa.vic.edu.au/VCAAProfessionalLearning/ProfessionalLearningPrograms/VCE/Pages/VCEGeneralMathematics.aspx

VCAA samples

VCAA Sample SACs
Unit 3

» Area of Study 1 sample application task: Data analysis

» Area of Study 1 sample application task: Data analysis

» Area of Study 1 sample application task: Data analysis - Live long and prosper?

» Area of Study 1 sample application task: Data analysis — Measles immunisation rates

» Area of Study 1 sample application task: Data analysis — The Stock Exchange

» Area of Study 2 sample modelling or problem-solving task: Investments

» Area of Study 2 sample modelling or problem-solving task: Recursion and financial modelling (superannuation)

» Area of Study 2 sample modelling or problem-solving task: Recursion and financial modelling (house loan)



https://www.vcaa.vic.edu.au/curriculum/vce/vce-study-designs/generalmathematics/Pages/Assessment.aspx
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Prompt

Research article

Research(}ate Search for research, journals, people, etc. Q. or Discover by subject area

Article [ Full-text available ]

Markov analysis of land use dynamics: A Case Study in Citations 5
Madagascar Reads (D 175
October 2012

£, Fabien Campillo - @ Dominique Hervé - @ Raherinirina Angelo - Rivo Rakotozafy

Overview Citations (5) References (26) Download full-text Export citation

Abstract and figures

Nous présentons un modéle de Markov d'une dynamigue d'utilisation des sols le long
d'uncorridor forestier de Madagascar. Une premiére approche par maximum de
vraisemblance conduit aun modéle avec un état absorbant. Nous étudions la loi de
probabilité quasi-stationnaire du modéle etla loi du temps d'atteinte de I'état absorbant.



https://www.researchgate.net/publication/279264505_Markov_analysis_of_land_use_dynamics_A_Case_Study_in_Madagascar
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“~ i \
- }" N l
\ J L
e, I'JI N AT
- ~J ‘__{,.-"' { s
L ey d |
L= e A o |
. f by,
. \
L, iy ™/
e ;' I"'\-\.-.o--\: \\(‘
LEGEND ' Y 4
] — 1 |
Fianarantzoa x,_s. ,; ¥
[ srudyarea L\
township boundary . ‘t‘_
district boundary "“x_ F..____J—'F,a
[277] protected area Andringitra National Park
forest corridor 3o 15 ] 20 wlamims
TN




T <<AAAAAAAAAAAAAAA A A A
T < << <<
< < < < <<
< < [ o<t < <[
< <€ [n[L<w L <
I < < < < < <
< < =q < < <[5
< < <q < < [ <
<<t <
< < < << <

<hbh s <sbhbh hbhbhsshbhbhbbhgsgs bbb <a<
<N <l bhsdshbhbhssgshbhsgsgs s sk
<< b <t <<t <
<< shbhhbhs<ss<bhbhbhbgbhhbhibhggas<as<gs<
S << agbhbhgss<gs<sb <<t
< < < < < < [ [ < < << [ [ < <]
T S N L N I N A LTI
<< bhbh bbb bbb <<LL<
<< <s<<s<<bhbhl bbb B <K
< << <t <t b bt <

<< s<s<gsL<

S b s <<

< <<t

< b

parcel number
1 2 3 45 6 7 8 91011121314 151617 1819 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

< < < < [n, [ [n
<t [0 o<
= [ =<
e o e
<<t <t <t
O < < <<
< <t
S
S << <sbh<s<sh<
ST <s<s<tLML
< <€ <[ << <<
< < =T < A A A
S << <<<L<
ST II<

S <g<

=T <
O NMNMIFTULOM~SOODO AN
HANOSFLOMOD &5 i H T AT A AN NN

JeIA

Madagascar land parcels




Madagascar Transition Diagram
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SAC design

Questions to answer
Assume there are 42 parcels that need to be allocated to Annual (A), Fallow (F) or Perennial (P) crops.
a) Explain why Perennial crops to perennial crops from one year to the next is 1 in the Transition diagram.

b) Copy and complete the transition matrix below using the transition diagram given in Model 1 above.

This vear

A

T= P Next year

p




SAC Design

¢) Choose a year from the raw data between year 17 and 22 when the land has been deforested (no forest
land remaining). Create an initial state matrix based on the allocation of the 42 parcels between the 3
options from your chosen year. Explore how these allocations change over time. Summarise your findings.
For example, for the raw data for year 15 as shown below, ignoring forest land (f), and

15 A A A A A A A A AFFFAAFTFATF P

127 A
6| F

1 P

counting the number of parcels for A, F and P, the initial state matrix would be: S, =




SAC Design

d) Using the transition matrix from b), explore what happens if you randomly reallocate the 42 parcels
among the 3 options to create a new initial state matrix. Explore how these allocations change in the long
term. Summarise your findings.

e) The researchers decide to extend the area of investigation to include a further 10 parcels of land that are
added at the end of each year. Randomly allocate the 10 additional parcels to the 3 options and create a
column matrix, to represent this. Use the same initial state matrix and transition matrix from previously in
parts b and c. Set up a recurrence relation to model this and investigate the allocations over the first 5
years. Summarise your findings.




SAC Design

 Madagascar Food Chain

Flying fox

Mango

\’ m
/ Madagascar Tree Boa

Tamarind

Narrow-striped mongoose




SAC Design

Questions to answer

a) Choose 8 animal and plants from the food chain above. You must include at least two plants, the Nile crocodile,
and the Ring-tailed lemur in your selection. Circle your 8 selections on the diagram above. Complete the one-step
dominance matrix below and clearly label the matrix with your selections using the key above. Provide a rank
order for all listed animals and plants.

b) Calculate a two-step dominance matrix. Choose two non-zero elements from this matrix and list the predator-prey
sequence linked to the choices made. Complete the total dominance ranking to determine if one animal/plant is
dominant over your other choices. Comment on your results.




SAC Design

The ring-tailed lemur

Initial population
Birthing rate




SAC Design

| —

¢) It is estimated that there are 2200 lemurs currently living in Madagascar. Randomly allocate the
population of 1100 female lemurs to each age group and create the initial population state matrix. Create a
Leslie matrix for the birthing and survival rates of the female lemur ring tailed lemurs.

d) Create a life cycle transition diagram for the ring-tailed lemur.
e) Investigate the population of ring-tailed lemur in both the short term and long term. Summarise your

findings. Select two consecutive years and compare the population growth rate for each of the 4 age
groups. Comment on your findings.




Mapping to rubric

Define and explain key concepts as specified in the content from the Matrices Area of Study and apply a range of mathematical routines and procedures.

Outcome 1 Criterion (5 marks) Marks 1 2 3 4 5

Appropriate use of mathematical conventions, symbols, and terminology

use of recursive matrix notation, initial state matrix (S ).and recurrence matrices S, 4, 5,,.

Definition and explanation of key concepts

Defining specific and numeric transition matrix to help model the movement of crops.

Accurate use of mathematical skills and techniques

Correctly calculate state matrices and steady state values. use matrix recurrence relations to model populations with restocking

create correct Leslie matrix and life eycle transition diagram

Outcome 1 Total




Mapping to rubric

Outcome 1 Criterion (5 marks) 1 2

Part 1 c) Use §; =

Part 2 a) Label rows and columns of dominance matrix
Part 2 c) label S, and L

Part 2 ¢) labels and row and column of L

Part 1 a) interpret1in T,
Part 1 b) correct elementsin T
Part 2 b) Show T = D + D?

Part 1 c) State 5, correctly (42),

Part 1 d) State S, correctly (42, reallocate),

Part 1 e) Creating a new matrix which sums to 10,
Part 2 a) stating dominance sum,

Part 2 b) showing numerical total dominance sum
Part 2 c) Create S, that sums to 1100 lemurs

Part 2 c¢) create correct L

Part 2 d) correct life cycle diagram

Outcome 1 Total




Marking to rubric

Outcome 1 Criterion (5 marks) 1 2

Part1 c) Use §; =

Part 2 a) Label rows and columns of dominance matrix
Part 2 ¢) label 5, and L

Part 2 c¢) labels and row and column of L

Part1 a) inferpret 1in T,
Part 1 b) correct elements in T
Part 2 b)Show T = D + D?

Part 1 c¢) State 5, correctly (42),

Part 1 d) State S, correctly (42, reallocate),

Part 1 e) Creating a new matrix which sums to 10,
Part 2 a) stating dominance suim,

Part 2 b) showing numerical total dominance sum
Part 2 ¢) Create S, that sums to 1100 lemurs

Part 2 c¢) create correct L

Part 2 d) correct life cycle diagram

Outcome 1 Total




Our continued journey...

2024 SACs
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CONFERENCE

S App Download Instructions

Step I: Download the App ‘Arinex One’ from the App Store or Google Play

App Store Google Play

Step 2. Enter Event Code: mav

Step 3: Enter the email you registered with
Step 4. Enter the Passcode you receive via email and click ‘Verify'. Please be sure to check

your Junk Mail for the email, or see the Registration Desk if you require further

assistance.
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