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Introduction

This catalogue contains details about digital curriculum resources for the Mathematics and
numeracy strand Data available from The Le@rning Federation (TLF). The content has
either been created by TLF or licensed from other sources and made available by TLF to all
schools in Australia and New Zealand.

The Data digital content supports and enhances studentséunderstanding of key Mathematics
concepts in a range of contexts for the Pi 12 years.

TLF-created content

Mathematics and numeracy digital curriculum resources created by TLF are interactive
multimedia learning objects. The learning objects are based on current research findings in
Mathematics education and pedagogy. They focus on concepts that are often the most
difficult for students to learn and for teachers to teach, and encourage higher-order thinking
and problem-solving approaches.

The learning objects make use of the digital environment in innovative ways to enhance
student learning. For example, some objects allow teachers to set up learning opportunities
in Mathematics that are normally too complex in a standard classroom; others allow students
to visualise and apply Mathematics concepts in new ways; others provide opportunities for
repeated use by students through randomisation of learning activities; relevant and authentic
contexts for exploration and skill application are a feature of others.

Scaffolding of student learning and feedback in various multimodal formats are incorporated
into all the learning objects.

The learning objects are generally published in series and some learning objects within a
series are aggregated into single learning objects. Aggregated learning objects are identified

with the % symbol.

Some learning objects contain non-TLF content. See the acknowledgements and conditions
of use in the learning objects for details.

Content from other sources

TLF licenses digital content from other sources to include in the pool of online curriculum
content available to Australian and New Zealand schools. Mathematics and numeracy
content licensed from the National Library of Virtual Manipulatives, USA, and from Alberta
Education, Canada, is now available.

Other catalogues

At T L Fwebsite (www.thelearningfederation.edu.au) you can download catalogues for each
of the Mathematics and numeracy strands:

A Algebra

Chance

Measurement

Number

Space.

> > > >

A comprehensive Index of Mathematics and numeracy digital curriculum content is also
available for download.

Accessing and viewing the content

Government and non-government education authorities in each Australian state and territory
and in New Zealand have responsibility for facilitating access to the pool of digital content.
Full details about how to access the content, including the necessary technical and software
requirements for viewing it, can be foundon TLF &8s websi t e.

www.thelearningfederation.edu.au



DATA LEARNING OBJECTS

Learning objects

Scatter plots series (vears5i9)

Students explore the characteristics of scatter plot graphs and use a line of best fit to
identify if there is a positive, negative or no clear relationship between two variables.

Features include:

e introduction to the features and uses of scatter plots

assistance to choose axes and scales while constructing a scatter plot
ability to enter personal data for a statistical investigation

a dynamic display of data values on a scatter plot

experimental conclusions related to patterns in scatter plots.

Students:

o explore the characteristics and uses of scatter plots

e use a scatter plots to identify positive or negative relationships between a pair of
variables

e interpret bivariate data in tables and graphs.

Scatter plots: about scatter plots
L5858 1 Years 519

Students are introduced to the features of scatter plot
graphs and learn how to construct and interpret them.

: R W Scatter plots: height and bellybutton height
R L5859 1 Years 51 9
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Students plot their personal data together with a real
data set for height and bellybutton height.

Scatter plots: foot length and hand span
L5861 171 Years 5i 9
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Students plot their personal data together with a real
data set for foot length and hand span.

Scatter plots: age and reaction time
L5860 1 Years 51 9

Students plot their personal data together with a real
data set for age and reaction time. Reaction time is
measured through a reaction timer in the learning
object.
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DATA LEARNING OBJECTS

Scatter plots: create your own data
L5862 71 Years 519

Students enter data for 207 30 people and create
scatter plots for each of the three options: height and
bellybutton height, age and reaction time, and foot
length and hand span.

Scatter plots
L5857 1 Years 519

This is an aggregated learning object combining the
five other learning objects.
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DATA LEARNING OBJECTS

Scatter plots series (ESL) (vears 5i 9)
Students explore the characteristics and uses of scatter plots.

Features include:

¢ modified language for English as a Second Language users

a glossary of terms used in the activity

an introduction to the features and uses of scatter plots

support to help students choose axes and scales while constructing a scatter plot
an option for students to enter personal data for a statistical investigation.

Students:

e use a scatter plot to identify if there is a positive or negative relationship between a pair
of variables

e interpret bivariate data in tables and graphs.

—= A Scatter plots: age and reaction time (ESL)
i, | R L9916 Years 51 9

Students find out what a scatter plot is and how it can
be used to investigate relationships between two
variables. They analyse data for a pair of variables: a
personds age and the ti me
signal. They then use a line of best fit to identify if there
is a positive or negative relationship between the two

variables.
e S S Scatter plots: create your own data (ESL)
0 ———“— L9918 7 Years 519
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between the veriables. "

Students gather and analyse data for a pair of
variables such as hand span and foot length. They
enter their data set and plot it on a graph. Students
then use a line of best fit to identify if there is a positive
or negative relationship between the two variables.

Scatter piots GEEFIRIIIEINER Scatter plots: foot length and hand span (ESL)

Fnter your measurements.

T —— 1 L9917 71 Years 5i 9

Students find out what a scatter plot is and how it can
be used to investigate relationships between two
variables. They analyse data for two variables: hand
span and foot length.

Scatter plots: height and bellybutton height
(ESL)
L99157 Years 5i 9

Students analyse data for a pair of variables: a
personébés height and the h
They enter their personal data and plot it with other
data on a graph. Students then use a line of best fit to
identify if there is a positive or negative relationship
between the two variables.
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DATA

Fix the matchbox machine series

LEARNING OBJECTS

(Years 5719)

Students discover how to construct and interpret boxplots to fix a matchbox machine which

is not working correctly.

Features include:

Students

assistance to enable students to relate boxplots to variation between samples
highlighting maximum, median, minimum, first and third quartile values on a boxplot
illustrations of how a tolerance range is tested in quality management

testing data interpretation by getting students to restate conclusions

emphasis on the importance of minimum sample size

ease of repeated use by randomly generating values for variables

automatic construction of boxplots.

e interpret boxplots to identify whether quality control parameters are within a tolerance

range

e explore how the shape of boxplots is affected by adjusting variables.

W e T baoking far Pix the matchbox mechine: scoop size ard spoed

31rd 3. ¥ races than et o Ehe ezt b7 of e o

n 03t

= M 11 e @b e byt Mt a1 _

= (036 Do i f T LA UL Wb ¥ Ta WA wh30 v

baves. Tran ssbect Chack. T

O© eaitive , 1

s e bt w3l | B8 |
™ -
4| 0580 R
3

Bt et 3
t3 34567 %0 L Nl asrie 052 |

@ et

Sevag v

Heeiea

frritdreers

- SCT VEUE ABEie 10 AR 3T Madt B B kd

Cowh yerpie costemy 330 bevey|

e e e o 1 ol
(AT 00 M3 AIN GO pOu Pars TS BAO . .2

L2 Blabaiond Bonad

SH recves (wrides ooreciv 4 Mom e Ovp vettinend
= ot 5 3

O st tone
Bakom b 4 rash o mechine ). How shauks [ aghot the

et oy b 10 ol b e T

Mabe your recormaendasiors by seerting e comect ectars.

A e s Chmah (vt r ]

Soeed o sk Machire 3

@  rovme aeed
@  Owmie ot

@ wwrpmimtn

R

L2345678510
| e b (o sy = 30 i Mt
' -

|
i

MARCH 2010

Fix the matchbox machine: scoop size and speed
L2343 Years 51 8

Students adjust the scoop size (population mean) and
the speed (population standard deviation) to achieve
five samples within the tolerance range.

Matchbox machine: varying scoop size
L23367 Years 5i 8

Students adjust the scoop size (population mean) to
achieve five samples within the tolerance range.

Matchbox machine: varying speed
L23371 Years 619

Students adjust the speed (standard deviation) to
achieve five samples within the tolerance range.
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DATA LEARNING OBJECTS

Data handler series (vears5i9)

Students are introduced to the use of dot plots to solve logistical problems for a sports
carnival.

Features include:

data to create a graphical representation; in this case a dot plot

illustrations of how a dot plot can be used to represent data

opportunities for students to interpret data on a dot plot

scenarios for students to use a dot plot to group data according to predefined rules
support for repeated use through multiple data sets

immediate feedback to guide students.

Students:

e plot numerical data on a dot plot

e group data into classes which are mutually exclusive and exhaustive, and which reflect
the basis for the groupings

e interpret data from a dot plot to draw conclusions based on the reasonableness of
groupings.

{atx handleri fos tireatie oo s . ;
s = | Data handler: bus timetable
o 5 ety o et et 0 i L8239 171 Years 619
Yeu e eio s change e b Saderds s e combud
S el el Students help to plan their school sports day by
i organising buses for all the students, deciding the
e minimum number of buses required and departure
Tommmm e () times to suit all students.

mHTTT

[rossepmopsmm——— | Data handler: sock order
et fovop il L8238171 Years 6i 9
.
‘b ‘{ | As part of planning for their school sports day, students
ﬂ | " oo mE| order special socks for the participants, deciding on the
T I wen [ sizes and numbers of pairs of socks to order in each
"I’IIﬂ”’ ”nﬂ“u”n ':\’ _j_—._ group
’ » B |
e ] Data handler: t-shirt order
:::m:-:::_‘ " L8237 1 Years 619
t Students help plan their school sports day by ordering

en

special t-shirts for the students, deciding on the sizes
and numbers of t-shirts to order in each group.

[3 0
Chan rasaserssnts n o

Data handler
L5988 i Years 6i 9 &0

This is an aggregated learning object combining the
three other learning objects.
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DATA LEARNING OBJECTS

Matchbox machine series (vearss6i9)

Students discover how to construct and interpret box plots to assess a quality assurance
process for matchboxes.

Features include:

maximum, median, quartile and minimum values in an array

automatic collation of sample results

emphasis on the importance of sorting data before analysis

drill practice to reinforce the five-point summary needed to construct a boxplot

demonstrations of why some quartile values are not whole numbers

getting students to restate conclusions as a way of testing understanding of data

interpretation

e arange of alternative answers, including scenarios where the evidence supports more
than one conclusion.

Students:

¢ identify the maximum, minimum, median, first and third quartiles from a set of data
e construct and interpret boxplots

e analyse sample variation by constructing and interpreting boxplots.

Matchbox machine: take a sample
L2338 Years 619

The student observes a sample of matchboxes being
taken then builds a single boxplot and answers a quiz
to show understanding.

Matchbox machine: plot the variation
L233971 Years 619

to show understanding. A further nine samples are
taken and the student builds a series of boxplots for
these and answers an additional quiz.

Matchbox machine
L2340 Years 6i 9 5%

This is an aggregated learning unit combining
O0Mahbox machine: take a
machine: plot the variat

ik raartile (01} Sawple of 103 walerimmes
Mrkrem
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DATA LEARNING OBJECTS

Rice crisp machine series  (vears 6i9)
Students discover how to construct and interpret boxplots.

Features include:

maximum, median, quartile and minimum values in an array

automatic collation of sample results

emphasis on the importance of sorting data before analysis

drill practice to reinforce the five-point summary needed to construct a boxplot

demonstrations of why some quartile values are not whole numbers

getting students to restate conclusions as a way of testing understanding of data

interpretation

e arange of alternative answers, including scenarios where the evidence supports more
than one conclusion.

Students:

e identify the maximum, minimum, median, first and third quartiles from a set of data
e construct and interpret boxplots

e analyse sample variation by constructing and interpreting boxplots.

SRR IS Rice crisp machine: take a sample
| L2342 Years 61 9

Students build a single boxplot and answer a quiz to
show understanding.

Rice crisp machine: plot the variation
L3192 71 Years 6i 9

After building a boxplot, students then take a further
nine samples and build boxplots for these. Students
answer an additional short quiz.

Rice crisp machine
123417 Years 6i 9 &0

Thisisan aggregated | earning
crisp machine: take a sam
pl ot the variationd.
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Skateboard survey (vearssio)

Students investigate the safety height for skate ramps then explore the complete survey
process including the selection of appropriate question to gather data as well as the analysis
and display of data.

Features include:

modelling the process of conducting surveys, including the analysis and display of data
e automatic collation of survey results in a sortable table displayed in a boxplot

e introduction of relationships between sample size, error tolerance and cost

e a printable summary of survey design, results and conclusions.

Students:
¢ relate sample size to error tolerance and cost
e interpret data from tables and boxplots.

Shstaneses ey Skateboard survey
[ o e o =R L2394 71 Years 619

Morsr ron et b P tmwees s et

Onox w0 e €z lered o v, (o0 be it
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Presents data in a sortable table as well as in a box
plot to enable students to analyse the data.




DATA LEARNING OBJECTS

Leisure survey series (vears 6i9)

Using leisure activity data, students explore the complete survey process including the
selection of appropriate questions to gather data as well as the analysis and display of data.

Features include:

e modeling for the process of conducting surveys, including the analysis and display of
data

e automatically collating survey results in a sortable table and displaying them in an
optimal graph format identified by the user

e arange of alternative answers, including scenarios where the evidence supports more
than one conclusion

e a printable worksheet for students to complete an article based on the survey results.

Students:

o identify types of graphs suited to displaying data sets according to the number and type
of variables

e interpret data from graphs and tables.

Leisure survey: team sport
L31557 Years 619

Students deal with continuous data and graph this in
histogram format.

Leisure survey: popular sports
L3156 1 Years 619

Students deal with data which is not mutually exclusive
and graph this in bar graph form.

Leisure survey: artistic activities
L3157 71 Years 619

Students deal with data on a single dimension where
responses are mutually exclusive, and graph this in pie
graph form.

Leisure survey
L3154 Years 6i 9 &

This is an aggregated learning unit combining the three
other learning objects.
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DATA LEARNING OBJECTS

Leisure survey series (ESL)  (vears6i9)

Using leisure activity data, students explore the complete survey process. This includes the
selection of questions appropriate to gathering data, as well as the analysis and display of
data.

Features include:

e a model of the process of conducting surveys, including the analysis and display of data

e automatic collation of survey results in a sortable table, and their display in an optimal
graph format selected by the student

e arange of alternative answers, including scenarios where the evidence supports more
than one conclusion

e a printable worksheet on which the student completes an article based on the survey
results

* modified language for English as a Second Language users
a glossary of terms used in the activity
a cloze activity revising word order in dvhdéquestions and &es-nodquestions.

Students:

¢ identify that a histogram is best suited to displaying data containing a continuous variable
such as age

e interpret data from graphs and tables.

Leisure survey: team sport (ESL)

L102517 Years 6i 9

Students choose a survey question to find out how
e M 5 b oy N A many kids play sport and whether they play in teams.
IR B iR Then they display the results using a suitable type of
o0se qvotons % graph (pie chart, bar graph or histogram), before

writing a report based on the survey results.

Leisure survey: popular sports (ESL)
L10252 7 Years 619

Here 15 a bar Graph of your resuits,
+ The hortzontal axis shows the percentage of 2

chikdren who answered ‘Yes’ to each question. Swi #5 - Football (soccer)

T - Tennis Foatball (other)

Students choose a survey question to discover which
sports children like to play, for example, basketball,
tennis or netball. Then they display the results using a
suitable type of graph (pie chart, bar graph or
histogram), before writing a report based on the survey
results.

4 The vertical axis shows esch sport surveyed.

Leisure survey: artistic activities (ESL)
L10253 7 Years 6i 9

Students choose a survey
favourite artistic activities, for example, dancing, acting
or playing an instrument. Then they display the results
using a suitable type of graph (pie chart, bar graph or
histogram), before writing a report based on the survey
results.

MARCH 2010 © Education Services Australia Ltd 2010 13



Healthy life survey series (vears6i9)

Using healthy living data, students explore the complete survey process including the
selection of appropriate questions to gather data as well as the analysis and display of data.

Features include:

modeling for the process of conducting surveys, including the analysis and display of
data

automatically collating survey results in a sortable table and displaying them in an
optimal graph format identified by the user

a range of alternative answers, including scenarios where the evidence supports more
than one conclusion

a printable worksheet for students to complete an article based on the survey results.

Students:

[ropsam—y=ey

identify types of graphs suited to displaying data sets according to the number and type
of variables

select an appropriate display format to represent the data: histogram, bar chart or pie
chart then answer interpretive questions based on the graph

interpret data from graphs and tables.

Healthy life survey: bringing lunch to school
RS o e L31597 Years 619

Students deal with continuous data and graph this in

_m_wnw_m'*:jj:"" " histogram format.

@ Y% o yeur § wuces srouge:
St e bk

Healthy life survey: staying active
L3160 71 Years 6i 9

Students deal with data which is not mutually exclusive
and graph this in bar graph form.

Healthy life survey: lunchtime activities
L316171 Years 619

Students deal with data on a single dimension where
responses are mutually exclusive, and graph this in pie
graph form.

Healthy life survey
L3158 71 Years 6i 9

This is an aggregated learning unit combining the three
other learning objects.
















































