10SP2 STEM Project

Indicator: 10D1 - Use statistics and graphs to make comparisons with two data sets within the
’ statistical inquiry cycle
Learning outcome/s: | 10D1.1 10D1.2 10D1.3 10D1.4 10D1.5 10D1.6
10S6 10S7 10S8 1059 1055
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There are two parts to this exploration (STEM project).
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Part 1: Analysing temperature data gathered using GIS
(Geographic Information Systems)

Part 2: Analysing climate change data and research
Students are required to complete BOTH parts of the
task.

This exploration project should be completed in groups
of 2-4 over a period of approximately 16 lessons. It can
be started at any time after the students have
completed the other two units for Trimester 2.
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The Stem Project is designed to provide opportunity
for the students to be self-directed and to work
independently. However this does not mean that the
teacher will have no role at all during the 16 periods
allocated to the task.

Teachers need to monitor the groups at all times and
to check the planning in particular to ensure that the
group has made a plan that will allow them to
complete the task. They may also find that this time
allows for some observation of specific learning
outcomes.

It is important to constantly remind yourself that
explorations are intended to be student directed. Your
role as the teacher is to guide the students in their
interpretation of the task in relation to the rubric
criteria. This is to ensure that students use the
mathematics content as the context for the problem
and the exploration skills as their learning
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Part 1: Analyzing temperature using GIS J pladials 5o Judad 71 £ ja))

Students will need to complete two inquiries within
this part in order to have the opportunity to meet all
the learning outcomes in the 10D1 unit. The big
question is a central idea and gives students plenty of
scope to be able to generate their own specific
questions within the topic.
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First Task: Comparing between two data sets
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Students need to follow the statistical inquiry cycle when
working on this exploration. The various stages link up
with the Skill Outcomes that students will be assessed on.
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Ask students probing questions as they work on the
project to guide them in following the cycle. They need to
clearly state their problem or question, show their
planning, collect and record data accurately and clearly,
perform analysis

and then answer the question,

commenting on recommendations and limitations.

A guide (in a separate document) for how to use the GIS
software is provided to support both teachers and
students.

Students access the GIS map through the provided link
and after seeing what data is available, define a specific
question for analysis. The question must provide them
with two data sets that contain numerical data so that they
are able to perform calculations and make comparisons.
Examples of data sets that could be collected are:

= A set of countries/cities with temperature measurements
taken at two different times during the day

= A temperature reading taken at one time but with two
different sets of countries/cities

= Temperature data from a number of years ago
(collected from another source) compared with current
data from GIS

Students should have flexibility to choose these or other
topics that allow for comparison and also the countries
used to analyse.
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Once students have defined their problem and
gathered and recorded the information, they need to

generate

their solution. ~ This will involve meeting the
requirements of the learning outcomes:

= 10D1.1 — Calculate the mean, median and mode

for two data sets, make comparisons and discuss the
effects of outliers on the values

. 10D1.2 - Calculate the range, quartiles and
interquartile range (IQR) for two data sets, make
comparisons and discuss the effects of outliers on the
values

" 10D1.3 — Construct and interpret a back-to-back
stem-and-leaf for two data sets and describe the
distributions

. 10D1.4 - Construct and interpret box-and-
whisker plots for two data sets and compare and
describe the distributions

Students may choose to construct their stem-and-leaf
plot first to enable them to order the data easily to use
in calculating statistics.

Students must then write a conclusion answering their
original question and using evidence from their
statistics and data displays to support. It is important
at this level that students also provide
recommendations for further areas to study and
limitations on their data, process etc.
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Second Task: Analysing relationships with two-variable data <Lty e gane Sp SNl Jula Luilil] Lagal)

Students also follow the statistical inquiry cycle in this
second task (see above in the first task). The focus in
this task is on gathering and analysing data that has
two variables associated with each item.
Students access the GIS map through the provided link
and after seeing what data is available, define a
specific question for analysis. The question must
provide them with two variables for each item that will
allow them to draw a scatter graph and analyse the
relationship between the variables. This task focuses
on one learning outcome:
* 10D1.5 - Construct scatter graphs for
variable data, state the correlation and find and
interpret the line of best fit by sight

Students need to write a conclusion answering the
question they posed at the beginning of the task.
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Part 2: Analysing climate change data and research <.y Fliall i Slity Judad 2 ¢ jad)

Provide students with the following scenario:

In the recent government restructure, the
Ministry of Environment and Water has been
renamed as the Ministry of Climate Change and
Environment.

Imagine that because of this change and the
greater emphasis being placed on climate
change, you have been requested by the Ministry
to provide a presentation with mathematical
information  about  climate change and
temperature. The Ministry wants you to focus on

the mathematics involved in climate change and

in particular, the data and statistics.

In groups of 2-4, students need to develop a
presentation (they can be creative in what form this
will take — print, oral, media etc.) describing research
and statistics on an aspect of climate change. Students
should not simply take information from the internet
and plagiarise. The focus should be on describing and
interpreting claims made in reports and the media
through the use of graphs and statistics.

A number of articles and documents are available for
teacher and student use, however it is expected that
information for

students will research additional

themselves.

The focus of this task is to allow students to be
assessed against the following learning outcome:
= 10D1.6 - Interpret and make comparisons
between a variety of statistics, tables and
graphs from data sets and discuss the validity
and appropriateness of claims made
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10S - Skill Outcomes - EXPLORATION RUBRIC

Criteria Outcome No Achievement Emerging Developing Mastered
10S6 Writes no problem Writes an incomplete Writes a clear and complete Writes a clear and complete
2 Defining Writes no plan problem problem problem
g. realistic Plans an unsuitable process Plans a partly complete Plans a complete process
£ that will not lead to a process that will lead to a that will lead to a solution
problems solution solution
- 10S7 Collects no relevant Collects some information Collects sufficient Collects sufficient
% Gathering and information Some is relevant information information
5 recording Most is relevant All is relevant
o information Acknowledges sources
Makes no attempt to create Attempts to create a Creates a complete solution Creates a complete solution
a solution solution to the problem to the problem
10S8 Makes many errors Makes one or two minor
. OR errors
Generating
. Creates an incomplete
solutions .
. solution to the problem
2 Makes no obvious errors but
B does not solve the problem
g Suggests no accurate Suggests accurate Suggests accurate Suggests accurate
conclusions conclusions conclusions conclusions
1059 Gives no reasons Gives some reasons Gives complete reasons
Suggesting OR using results
conclusions Suggests inaccurate Reflects on the process
conclusions

Gives some reasons

Self-
Management

10S5
Collaborating
with other
students

Makes no contribution to
the group’s work

Contributes little to the
group’s work
Understands few of the
group’s results

Contributes partly to the
group’s work
Understands some of the
group’s results

Contributes fully to the
group’s work
Understands most of the
group’s results




