THE SOCIALLY RESPONSE-ABLE MATHEMATICS
EDUCATION PROJECT

Who is my Neighbour?

Material Developed by Lisa Groetzinger and Ray williams



Rationale

St Mark’s has a history of fund-raising for a large number of charitable
purposes. Each year group raises money for a chosen purpose as they
progress from Year 8 to Year 12. So entrenched is this tradition that
students take this annual exercise for granted.

This year (2008), it was decided that St Mark’s Year 8 cohort would provide
assistance to a small school in Alice Springs. The target school was reputed
to be providing a successful reading programme (using texts in English) as
well as all students learning their native language.

The Year 8 students were requested to bring stationary materials and used
reading books to be taken up to the school by a delegate group of students
later in the year.

The project was intended to assist the students in providing answers to the
following questions.

1. Is fund raising for this cause justified?
2. If s0, is this the best way to provide assistance?

It was also intended to provide the students with an opportunity to decide for
themselves on the appropriateness of this fund raising issue rather than just
accept it without question. A further goal was to raise the students’
awareness of the relevant social factors involved and encourage some
reflection on values and judgments arising from the data and mathematical
analyses of each task. It was hoped that the tasks may encourage some
students to question previously accepted values.

Finally, at the conclusion of all the tasks, it was expected that the students
would have enough information available to them to sensibly comment on
the issue as a whole and the actions being taken.



Description of Activities

Activity 1  Location, Distance and Environment

Students encounter estimation, scale, reading map legends, basic operations
with whole numbers, fractions and percentages as they compare the physical
location and distances involved.

Students “construct” a description of the other school’s environment from
prior knowledge.

Activity 2 Comparison of Schools

Students encounter constructing and interpreting bar graphs, a timeline and
fractions.

Students “construct” a description of an independent school’s environment
compared to a government school environment from prior knowledge of
their own situation.

Students “construct” a description of what stereotypes or generalizations
they have about people — people in Perth, at St Mark’s, then about people in
other parts of Australia, in country towns, other cultures, other people
groups.

Activity 3 Non Government School Funding

Students encounter reading data from text, interpreting graphs, making
comparisons and drawing conclusions from graphical data.

Students encounter SES and the significance of the measures attributed to
schools and communities and comparison across the States.

Activity 4 Socioeconomic Status of Schools

Students encounter ranking and how to deal with equally ranked items,
interpreting pie chart, calculating and comparing ratios



Students interpret a definition of marginalization in terms of the analyses of
the mathematical data

Activity 5 Success of School to be Supported

Students encounter reading, interpreting and comprehending data from text,
two way tables, percentage and fraction calculation and general
comparisons.

Students interpret the Project School’s success in terms of the analyses of
the mathematical data provided in Press Releases.

Activity 6  Analysing Proposed Support

Students encounter reading and interpreting data from tables, calculating
averages, concept of weighted average, calculating costs, estimating and
comparing costs.

Conclusion Final Decisions on Aid Support

Students identify the facts provided by each Activity and then attempt to
justify the fundraising project with mathematical facts and the aid quality
principles to support their decisions. Student answers can also include

reference to any impact of the activities on student awareness and values.

A further class discussion can occur on more general issues of fundraising
and support and does increased awareness and mathematical justification
empower the students in their decision making (in this specific case and in
general).



Implementation Timeline

The six Activities plus the Conclusion Task require at least 4 to 5 weeks to
cover in classes in Year 8 as some of the concepts may be new and many
may need revision and remediation both prior to and during the lessons
when the Activities are being done by the students.

The Project could be included in the normal teaching programme if it were
spread out across a Term and the Activities done either as a revision of the
concepts contained or as an authentic and relevant reason for the students to
acquire the mathematical skills needed to complete the tasks involved.

Collaboration with a SOSE class could see some of the discussion required
at the conclusion be included in that class’s programme.

Students’ Mathematical Learning

Part A — Skills and Concepts

Outcomes appropriate to the Year 8 mathematical programme can be
readily identified in the worksheets

The following are examples of the non-content outcomes
selected from some of the activities. Teachers will readily
identify more as the students work through the activities

Part B — Appreciating Mathematics
Confidence with Mathematics

Activity 1



Students were able to estimate distances on a scaled map and through their
knowledge of mathematics, establish a degree of remoteness of the school in
guestion.

Students were able to predict a likely environment of the school in question
from the mathematical facts elicited from the activity and their own prior
knowledge.

Contextualising Mathematics

Activity 3

Students were able to make inferences from the data that impacted on their

place in society and raised issues of justice with regards to funding for their
own education.

Part C — Working Mathematically
Reason Mathematically
Activity 1

Students made conclusions based on comparative distances obtained from a
scaled map.

Mathematical Strategies
Activity 3
Students interpreted graphical data and converted it to a variety of number

and statistical estimates in order to make a mathematically reliable
comparison.

Students’ Social World Learning (Selected examples)

Activity 1



Students personalised the activity when they discussed the possible
environment in the remote area. The first comment volunteered by a student
was the fact that it was a long way from the surf, so not may surfers would
live there. They were able to draw on other knowledge suggesting a dry, hot
and barren countryside. Big city resources were seen to be in short supply
and it quickly became obvious that they considered it to be a quite different
living environment from the one in which they live.

Activity 3

Students not only personalised the activity on behalf of the school in
question but took the process further by comparing SES funding across
Australia as a whole. They then became quite indignant when they realised
that WA presented as being below the average across the country. They
were not impressed that it appears that WA was one of the States that is
considered to be “less well off”. This initiated much discussion on issues of
social justice in their world and the word at large.

What Succeeded?

Student involvement in the mathematical concepts in all the activities was
quite successful. Combining all the mathematical ideas with authentic and
relevant data which students could all personalise was not consistently
successful.

What Needs Improving?

In the first activity, students struggled with fraction and percentage concepts.
So some revision of these concepts prior to the lesson would have been
advantageous. Some of the other activities did not engage students at the
personal level as might have been expected.

In hindsight, it would have been a better idea to involve the students in the
discussion of what factors might need to be established in the project. Then
they could have contributed to the mathematics needed to support or refute
these factors. It would also have created an earlier focus on the social and



Evidence of Engagement

An obvious example was the interest and engagement displayed by the
students with regard to SES funding (Activity 3) and their relating the
government score to their own personal situation and questioning the justice
of the situation.

A further example was the way the students “constructed” a background for
the environment in the middle of Australia using their own background as a
referent (Dry, hot and a long way from the surf.).

Initially, a problem occurred with perception. The worksheets and tasks
didn’t look like mathematics so the first reaction was one of disengagement.
The initial attitude presented was one of “This is not real mathematics”.

Reflections and Observations

This project was initially intended to be presented as a sample of what might
be possible as a Socially Response-Able Activity in Mathematics. However,
as it progressed it began to take on a character of its own. Once started, each
activity seemed to generate the need for a following and sequential activity
as a natural consequence of the investigation. In some ways it becomes a
“living or self directing” identity providing future direction for itself as a
consequence of its own history.

Another important aspect that emerged from the development of this project
was the realization that these types of activities cater so well to the modern
generation of students with regard to the following factors:-

1. Today’s students are not interested in analysis of trumped up data
with no relevance.

2. Equally, they are not interested in doing mathematics on data
which is not authentic.

3. They also need to identify a purpose — they don’t have the time to
waste on meaningless and irrelevant activities.



A further really important aspect was that these activities provided a
contextual environment to discuss the “extended” features of basic
mathematical concepts — like

“How can 3% be one student?’

“When is 0.1 % a significant amount?”

“How can we comprehend huge amounts (of money or populations of
millions or billions)?”

A by-product of these types of activities also appears to be the realisation
that mathematics can be enabling an empowering for students as a tool to
help them to make decisions about real world situations, especially ones that
may affect them personally.

As teachers, we often make value judgements on behalf of the students we
teach instead of inviting them into the process. These activities can help
students realize that they do have values and opinions of their own and
allows them to become more critical in their thinking about issues in their
world. However, we need to provide a focus and framework so that they can
understand these issues and make judgements for themselves.

As a consequence, these activities are beneficial because they give students
an opportunity to make decisions about real life situations that affect them.
It empowers them and gives them opportunity to practice this skill of
decision making based on authentic data and values. This is a skill that will
assist them in intelligently navigating their way through life but we don’t
always provide them with the opportunity to do this in the classroom.

A final and most important attribute of activities which evoke awareness of
social issues is the realization that mathematics can no longer be viewed
through a lens that filters out values, ethics and any responsibility for the
information provided by the mathematical solution reached.



Response-Able Mathematics

Yipirinya School, Alice Springs, NT

Life is full of decisions. Using the knowledge, skills, and set of values we have,
we make decisions every day. In this set of activities, you are going to use your
knowledge and skills in Mathematics and your set of values to make a decision
about a real life issue.

As you may know, as a part of the Year 8 fundraising, Year 8 Forms have been
asked to help to support a school in Alice Springs, NT called Yipirinya Community
College. As a Year 8 student, in these activities you will find out more about this
school and you will be asked to decide for yourself:-

(a) if this school is in need and deserving of your support and,

(b) if sending them school supplies as has been currently planned is the
best way to do that.



Activity 1 Yipirinya Community College

Where is it?

Yipirinya Community College is located in Alice Springs, NT.
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Q1. Estimate how far it is from where you live (Perth) to Yipirinya School as
the crow flies.
(Note the scale at the bottom left of the map)

Q2. Use what you know about Alice Springs and the NT to describe briefly
what life in this community might look like (climate, availability of Big City
commodities and facilities, population etc.) compared to Perth.



How far is it from the centre of Alice Springs?
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Q3. Distance is

Compared to St Mark’s from the centre of Perth?
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Q4. Distance is



Q5.

Q6.

Q7.

How far is it from Perth to Alice Springs by road?
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Find the total distance by road from Perth to Alice Springs.

How much further is it from Eucla to Ceduna than from Norseman to
Caiguna?

What fraction of the journey is in each of the States travelled (use

Eucla and Kulgera as border towns)?

Q8.

QO.

What is the percentage of the journey in each State?

What is the distance from Alice Springs to Adelaide (The nearest major

centre for supply of resources)?



Activity 2 Yipirinya Community College

What is its history?

Every thing has a beginning, it had to start somewhere and for a reason. St
Mark’s began in 1986 as a part of the Anglican School Commission with the
philosophy of creating a low fee paying independent school with a Christian
ethos.

Yipirinya Community College is an Aboriginal-controlled bilingual and
bicultural school created for the reasons below.

“The parents and children had grown dissatisfied with the worth and style of
education provided by Government schools, and had been shamed and
angered by the taunts and racism of some white children and teachers. Many
camp children have limited access to adequate washing facilities. When they
are in competition with well-fed, well-dressed children who live in houses that
are warm in winter and cool in summer — and in environments where books,
papers, and the opportunity to learn are usually present — then most
Aboriginal children come out on the underside of the system.”

Aboriginal Law Bulletin

http://www.austlii.edu.au/au/journals/AboriginalLB/1982/49.html

Q1. What do you see are the advantages of an independent school as
opposed to a government school?


http://www.austlii.edu.au/au/journals/AboriginalLB/1982/49.html

What kind of school is it?

Yipirinya Community College is an independent school just like St Mark'’s.

Q2. Use bar graphs to compare the student body of Yipirinya Community
College to the student body of St Mark’s. 20 male 15 female
M
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Q3. Asyou look at the graphs that you created, what stands out to you?

What conclusions can you make?



Pre 1979 - parents ask for more appropriate schooling for their children
1976

Yipirinya opens - classes in fringe camps
1979

Yipirinya Applies for Registration as non-government school - funding refused
1981

Yipirinya launches High Court Challenge ‘
1982

St Mark’s Opens in Hillarys - attracts funding for Year 1 and Year 8 |
1986 ‘

Federal Court finally grants funding for Yipirinya
1988

St Mark's reaches K-12
1990

St Mark's collects Reading Books/materials 1
2008

1976 1978 1980 1982 1984 1985 1983 1090 1992 199 1996 1998 2000 2002 2004 2006 2008

Use the timeline above for Yipirinya Community College to help you discover
where and why it began.

Q4. What stands out to you from the timeline? What conclusions can you
make?

Q5. What fraction of the time Yipirinya has been running has it been
officially funded?

Q6. Do you think St Mark’s could have survived on donations for the first
10 years of its existence (explain your answer)?



Activity 3 Yipirinya Community College

So why might we send them support?

Yipirinya Community College has battled over the years to obtain funding from
the government. Initially, the Northern Territory government said that they did
not want to support a school that they could not completely control. Today,
however, they receive funding from the government in the same ways that St

Mark’s does. So, what's the difference?

Government funding for schools in Australia is based on a “Socioeconomic
Status” (SES) This score is based on the economic status of a community or a
household. St Mark’s has an SES score of 114. Yipirinya Community College has
an SES score of 84. The formal definition of socioeconomic status, commonly
referred to as SES, is “the relative position of a family or individual on an
hierarchical social structure, based on their access to, or control over, wealth,

prestige, and power” (Mueller & Parcel, 1981).

Percentage

Percentage distribution of schools and students by SES score - Australia
968 schools, 431,000 students
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Q1. What information does this graph tell us?



Q2. Explain how this graph displays information.

Q3. What conclusions can you make about St Mark’s ACS and Yipirinya
Community College based on this graph?

Q4. What does this graph tell us about the economic status of students and
schools in Australia?
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Q6.

What information does this graph tell us?

Explain how this graph displays information.

Here is the
same
information
from a
different
viewpoint



Q7. What does this graph tell us about the economic status of schools in the
various States in Australia?

Activity 4 Yipirinya Community College

So how might we measure the difference in the
Socioeconomic Status of St Mark’s and Yipirinya
Community College?



Distribution of Schools by SES Score
Total Humber of Tofal Mumber of
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Q1. By ranking the funded schools on their SES number (133 ranks 1, 130
ranks 2, 129 ranks 3, 128 ranks 4, 126 ranks 7 etc.) decide just how much
difference there is between St Mark’s and Yipirinya.

A Pie Chart of the summarised data is below the table

SES Range Number



5510 84 19
85to0 114 585
115 to 144 91

Yipirinya

m oo to 84
m&5to 114
m115to 144
St Mark's
Q2. Find the approximate ratios that exist between the three
categories.
Q3. What information does the ranking and the ratios you have

calculated provide you with?

One definition of “marginalized” is to be identified as being in an unimportant
or powerless position within a society or group.

Q4. Decide (with reasons) if this definition may be appropriate to
describe the Yipirinya School Community.

Activity 5 Yipirinya Community College




WIJat paye they achieved that des_erves note?
Yipirinya Community
College: A Centre for
Excellence in Teaching

Indigenous Students

Yipirinya Community College, Alice Springs,
is being developed within the Scaffolding
Literacy Project as ‘the hub’, that is,

a Centre for Excellence in Teaching,
particularly in literacy.

Before the Scaffolding Literacy Project

was introduced, the researchers tested

the reading ability of a Year 6/7 class:

72 per cent (15 children) could not read any
text; 14 per cent (3 children) could read at
kinder level but not Year 1; 14 per cent

(3 children) could read a Year 1 bench-
marked text above 90 per cent accuracy.

Comparisons of pre and post test
performances after only two terms

[with an increase in students) showed that:
83 per cent (24 children) could read a

Year 4 benchmark text between 90-100 per
cent accuracy; 3 per cent (one child) could
read at Year 4 benchmark level between
B80-90 per cent accuracy; and 14 per cent
(4 children) could not read a Year 4
benchmark text abowve 80 per cent accuracy.

This result gives an indication of the kind

of literacy development possible when the
program is implemented in a focused and
consistent manner.

Since the Scaffolding project was
introduced over the past two years there
has been a dramatic increase in enrolments
and attendance. From 100 enrolments

2 years ago, there are now 220 enrolled.
Attendance is still an issue and the goal is
75 per cent, but it is up from 45 per cent
to 65 per cent.

“The families in the
local community
now feel that their
children are safe
in the school...”

The new enrolments have
come from the camps around
the town where most of the
children live. The children
who have enrolled come
because of the better
programs, the Language and
Culture Program in particular,
and the fact that 78 per cent
of the staff are Aboriginal and
from the local community so |
mary of the kids come with

thern. The families in the local
community now feel that their

children are safe in the school

and that they will be cared for

and well educated.

From the above article, complete the table below and then answer the following
questions using the mathematical information provided.

Cannot read at Y4 Can read at Year 4

Before Project




| After Project | |

Q1.

Decide (with reasons) if Yipirinya School has made significant

achievements with their reading programme.

Q2.

Q3.

Q4.

Q5.

Explain how can 3% represent one child.

How many people is 0.1% of 20,000,000 (Population of Australia)?

What % has the attendance increased over the past 2 years?

What fraction of the percentage attendance goal is that?



Activity 6 Yipirinya Community College

St Mark’s has collected the following items (by donation). Money could have
been raised instead and used to purchase new items to be sent to Yipirinya.

The following are samples of price lists for books suitable for the target group as
readers. Any items not considered to be good reading material have been
crossed out
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Q1. By adding the book prices only, calculate an average cost for books of this
type available from Busy Bee (record the total cost and the number of books as
well).
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Q2.

By adding the book prices only, calculate an average cost for books of this

type available from Arrow (record the total cost and the number of books as

well).
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Q3. By adding the book prices only, calculate an average cost for books of this
type available from Lucky (record the total cost and the number of books as
well).

Q4  Find the overall average (total cost for total number of books). Explain
why this is not the same as the average of Q1,Q2 and Q3.

Q5. Given that we have collected 130 books to send, estimate the cost of
providing these from new.

Q6. The rest of the donated material consists of:

(@) 80 packets of textas
(b) 500 biros

(©) 100 rulers

(d) 500 pencils (black)
(e) 100 pencils (coloured)
(f) 50 note books

Estimate the cost of these and add it to your answer for Q5.

Q7. When Year Groups fundraise for a specific purpose, they generally raise
amounts around the $300 mark on average. With this in mind, decide whether
St Mark’s is more effective getting donations of books or should Year 8’s be
trying to raise money?



Conclusion

In this activity we have looked at Yipirinya Community College — where it is,
what kind of school it is, its history, reasons that we may support them and how
best to do this. Below are some quality principles outlined by the Australian

Govt.

2.1 Aid Quality Principles

Quality is the extent to which aid activities apply internationally recognised characteristics of good aid
practice, summarised in the five quality principles.

All activities are expected to:

Achieve clearly stated objectives that contribute to higher level objectives in the program strategy
Effectively measure progress towards meeting objectives
Continually manage risks

Appropriately address sustainability, with due account of partner government systems, stakeholder
ownership and phase out

Be based on sound technical analysis and continucus learning

http://www.ausaid.gov.au/ode/pdf/performance policy.pdf

In plain language they can be reworded as:

Meet the clear reasons for the provision of the aid/support

Provide a measure of the progress made toward achieving these reasons
Monitor the process to avoid mistakes or mis-directions

Show evidence of the process being able to be continued without further

aid
e Be based on best practice for the type of programme being implemented

Q1. Match the following statements to the relevant Activity Number

(@)
(b)
(©

Non-Govt School Funding
How best to support the Project
Marginalization


http://www.ausaid.gov.au/ode/pdf/performance_policy.pdf

(d)  Success of the Project being supported
(e) Distance and Remoteness
() Comparison with Big City School

Using the principles mentioned above and the mathematical facts you have
produced, decide (with justification) if this fundraising project can be considered
worthwhile by both St Mark’s and Yipirinya.



