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Introduction

This catalogue contains details about the Science: Working scientifically digital curriculum
resources made available by The Le@rning Federation (TLF) to all schools in Australia and
New Zealand. The content supports and enhances studentséunderstanding of key scientific
concepts in a range of contexts for the Pi 12 years.

The content includes:

e hundreds of interactive learning and assessment objects

e alarge and diverse range of digitised items such as images, film clips, maps, songs,
posters and documents, al |l with detailed teachersbb

Learning and assessment objects

The learning and assessment objects are based on current research findings in Science
education and pedagogy. The objects foster skills, such as scientific inquiry, data
interpretation, analysis and synthesis, that are transferable to daily life and to offline learning
opportunities.

The objects promote scientific literacy and are organised around scientific concepts with
real-life applications for students. They contain open-ended investigative tasks, tools,
activities and processes that enable students to engage in dealdscience experiences and to
construct and test their own scientific understandings.

Many of the objects also provide meaningful models, simulations and demonstrations of
scientific concepts and practices. These objects provide teachers and students with
experiences that are not universally available because, for example, they require expensive
equipment or occur over extended periods of time.

Other objects are short activities that allow students to explore and practise a range of
scientific concepts and skills.

Learning objects are generally published in series and some are also aggrg;ted into single,
larger learning objects. Aggregated learning objects are identified with the symbol.

An asterisk (*) on the series title indicates that not all the learning objects in that series have
been released. The remaining learning objects will be released progressively.

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

Digital resources
A remarkable range of digitised items licensed from leading Australian and New Zealand
cultural and scientific institutions is also available. These items include:

@] clips from documentaries, newsreels, television programs and feature films
photographs, line drawings, maps and documents

ﬂ audio files of interviews, broadcasts and speeches.

With each item, TLF supplies an Educational value statement comprising a description and
contextual information that enriches the value of the asset for the teacher.

This catalogue contains a representative sample of digital resources licensed from TLF&
partner institutions useful for the Science: Working scientifically strand.

Themes
This catalogue also includes examples of how teachers can draw on the extensive range of
content to create thematic collections to challenge and engage students.

not es



Other catalogues
At TLF6 website (www.thelearningfederation.edu.au) you can download catalogues for each
of the Science strands:

Earth and beyond

Life and living

Energy and change

Natural and processed materials.

A comprehensive Index of Science 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 TLF6 s websi t e.

www.thelearningfederation.edu.au



WORKING SCIENTIFICALLY LEARNING OBJECTS

Learning objects

Kitchen stacker series  (vears 1i 3)

Students discover that common properties and attributes form the basis for classification
systems. Students help Felix Fusspot, Tina Tidy and Polly Put-Away organise grocery items
in kitchen cupboards according to common properties, for example size, colour or container
type. They learn that items with more than one common property can be grouped in different
ways.

Features include:

dynamic category labels that correspond to shared properties

an introduction of common properties as the basis for classification systems

ability to generate collections of items with properties that can be grouped in different
ways

an option to print customised categories and list members of each group.

Students:

classify items according to their properties
analyse the properties of a collection of items and classify them in different ways.

Kitchen stacker: sort the groceries 1
L2347 17 Years 1i 2

Students drag and drop groceries into kitchen
cupboards according to one common property such as
size, colour or container type, for example as large, red
or boxes. Labels on the cupboards provide written
cues. Students then group the items according to two
common properties.

Kitchen stacker: sort the groceries 2
L2348 71 Years 1i 2

Students drag and drop groceries into kitchen
cupboards according to a common property such as
size, colour or container type. This time there are no
labels on the cupboards. They sort by matching to an
initial visual cue. Students are then extended to group

the objects according to two common properties.

Kitchen stacker: sort and label
L2349 71 Years 2i 3

Students sort items with two common properties into
five cupboards. The learning object dynamically
displays category labels that correspond to shared
properties to assist the students.

Kitchen stacker: label the cupboards
L23507 Years 1i 2

Students sort items with three common properties into
six cupboards. The learning object dynamically
displays category labels that correspond to shared
properties to assist the students.
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Kitchen stacker: create your own
L23517 Years 2i 3

Students drag and drop groceries into six kitchen
cupboards sorting them according to a common
property of their own choosing. Students then label
their cupboards and can print their work, which show
the items in the labelled cupboards. A printout of the
student6s | abell ed work i

Kitchen stacker 1
L2345 Years 1i 2 &

This is an aggregated learning object combining

60Kitchen stackerldé,sodKi ttchr
sort the groceries 26 and
|l abel 6. I't has audio supp

Kitchen stacker 2
L234671 Years 2i 3 %

This is an aggregated learning object combining

60Kitchen stacker: sort th
sort the groceri eslabedthe 0Ki
cupboardsdé and 6Kitchen s
A printout of the student
from 6Kitchen stacker: cr
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WORKING SCIENTIFICALLY LEARNING OBJECTS

Colossal fossils series (vears 5ig)

Students take on the role of a megafauna palaeontologist. They excavate fossils at dig sites
and prepare fossils for removal using appropriate archaeological tools.

Features include:

illustrations of the relationships between dentition and diet

demonstrations of how palaeontologists excavate fossil sites, prepare specimens and
analyse them to identify species

species descriptions of several large extinct animals

an interactive notebook to record student observations

a printout of information about the megafuana species selected

randomly generated fossils to analyse and identify that supports repeated use.

Students:

learn how scientific tests (such as ESR dating, features analysis and pollen analysis) help
to identify fossils

analyse a megafauna jaw fossil and identify its species

relate the structure of teeth and jaws to their functions and body size

systematically record observations and use them to make deductions.

Colossal fossils: the dig
L20117 Years 5i 8

Students join a team of palaeontologists working on an
Australian megafauna dig site. Students use
appropriate archaeological tools, such as a pick, a
scraping knife, glue and plaster, to dig up and remove
a megafauna jaw bone or skull.

Colossal fossils: jaw analysis: fossil 1
L6949 71 Years 518

Students examine the jaw of Kolopsis torus.

Colossal fossils: jaw analysis: fossil 2
L6900 7T Years 5i 8

Students examine the jaw of Propleopus.

Colossal fossils: jaw analysis: fossil 3
L6901 7 Years 518

Students examine the jaw of Zygomaturus.
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WORKING SCIENTIFICALLY LEARNING OBJECTS

Colossal fossils: jaw analysis: fossil 4
L6902 1 Years 51 8

reans

Students examine the jaw of Megalania prisca.

Colossal fossils: jaw analysis: fossil 5
L6903 7 Years 518

Students examine the jaw of Procoptodon goliah.

Colossal fossils: jaw analysis: fossil 6
L6904 i Years 5i 8

Students examine the jaw of Thylacoleo carnifex.

Colossal fossils: jaw analysis
L2013 7 Years 518

The fossils include all of those examined in the other
jaw analysis learning objects as well as two others:
Diprotodon optatum and Palorchestes painei.

MARCH 2010 © Education Services Australia Ltd 2010 8



WORKING SCIENTIFICALLY LEARNING OBJECTS

Fair test series (vears 5ig)

Students conduct experiments in a plant research laboratory to investigate the effects of
different variables on the growth of different vegetables.

Features include:

e simulations of lab testing and data-gathering procedures

e records of experimental results

e a printable report recording the student& prior knowledge, understanding of fair tests,
ability to set up a fair test and interpret the results, and their reflection on how their
knowledge has improved in the assessment objects.

Students:

e identify ways living things interact with each other and the environment

e set up a fair test to investigate variables affecting plant growth

e carry out a fair test, analyse the results and decide whether the data supports the question
being tested

e analyse data tables

¢ understand the role of controlled experiments and repeated trials in scientific investigation.

s Fair test: growing tomatoes
— L1184 71 Years 5i 8

B0 At Do B e By B gy B i Sl
I-u-.ﬂu-

Students are asked to determine the finalised seed
packet informationfor t omat o seeds
departmentd. They must de
printed on the packet for optimum nitrogen level,
temperature, light intensity and light duration by
conducting a range of o0fa
laboratory.

Fair test: growing peas
L11857 Years 5i 8

6Fair test: growing peasbd
and motivation as OFair t
however focuses on pea plants.

Fair test: growing lettuce
T T g o e 4 S e s b . .
e et pe s b st s oo vt L1186 7T Years 51 8
P el s L L L
T et Dt St e

O0Fair testrcegrawesgthet sa
|l aboratory and motivation
tomatoesd, however focuse
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Fair test: use a fair test: assessment
L9260 7T Years 71 8

Students use a fair test and analyse the results to
decide the bestanswerto a cust omer 0s
how much light is needed to grow tomatoes
successfully.

Fair test: design a fair test: assessment
L8487 1 Years 71 8

Students examine the effect of temperature on growth.
They research the answers to questions about how to
achieve optimum hydroponic growth conditions.

Fair test
L5407 Years 51 8 &

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

Meet a scientist series (vears 5i 9)

Students meet a variety of scientists and develop a broad understanding of the science
profession and of scientists as people.

Features include:

biographical information about a scientist, including professional activities and personal
interests

illustrations of how scientists live and work

interview transcripts, sound clips, photos and videos

demonstrations of real-world applications of science.

Students:

explore biographical information about a scientist, including professional activities and
personal interests

explore the diversity of scientific activities associated with various branches of sciences
compile a biographical summary about a scientist, using information presented in a range
of media types

consider whether the actual characteristics of a scientist differ from stereotypes.

Meet a scientist: geologist and environmental
scientist
L4997 Years 51 8

Students explore information about an environmental
scientist.

Meet a scientist: geologist and environmental
scientist [no spoken instructions]
L5007 Years 5i 8

Students explore information about a geologist and
environmental scientist.

Meet a scientist: virologist and electronics
engineer
L6341 Years 5i 8

Students explore information about a virologist and
electronics engineer.
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Meet a scientist: virologist and electronics
engineer [no spoken instructions]
L6357 Years 5i 8

Students explore information about a virologist and
electronics engineer.

Rt oy el o iy Meet a scientist: nanotechnology: microbiologist
SR T L2546 71 Years 719

Students explore information about a nanotechnology
microbiologist.

Meet a scientist: nanotechnology : program
manager
L2547 7 Years 719

Students explore information about a nanotechnology
program manager.

Meet a scientist: nanotechnology : project manager
L25481 Years 71 9

Students explore information about a nanotechnology
program manager.

Meet a scientist: environmental scientist
L5037 Years 51 8

Students explore information about an environmental
scientist.
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Meet a scientist: environmental scientist [no
spoken instructions]
L5047 Years 5i 8

Students explore information about an environmental
scientist.

Meet a scientist: virologist [no spoken instructions]
L5067 Years 51 8

Students explore information about a virologist.

Meet a scientist: virologist
L5057 Years 5i 8

Students explore information about a virologist.

Meet a scientist: geologist
L5017 Years 5i 8

Students explore information about a geologist.

Meet a scientist: geologist [no spoken instructions]
L5027 Years 5i 8

Students explore information about a geologist.
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Meet a scientist: venom researcher
L5097 Years 51 8

Students explore information about a venom
researcher.

Meet a scientist: venom researcher [no spoken
instructions]
L5107 Years 518

Students explore information about a venom
researcher.

Meet a scientist: materials researcher and venom
researcher
L6361 Years 51 8

Students explore information about a materials
researcher and venom researcher.

Meet a scientist: materials researcher and venom
researcher [no spoken instructions]
L6371 Years 5i 8

Students explore information about a materials
researcher and venom researcher.

Meet a scientist: electronics engineer
L5077 Years 5i 8

Students explore information about an electronics
engineer.
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Meet a scientist: electronics engineer [no spoken
instructions]
L5087 Years 5i 8

Students explore information about an electronics
engineer.

Meet a scientist: materials researcher
L5117 Years 5i 8

Students explore information about a materials
researcher.

Meet a scientist: materials researcher [no spoken
instructions]
L5127 Years 5i 8

Students explore information about a materials
researcher.

deet a scientist: materials researcher and venom researcherdcontains non-TLF content. See Acknowledgements in the learning objects.

MARCH 2010
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Inter preting changes of state series  (vears 7i )

Students explore the three main states of matter and changes of state by viewing changes in
water at the physical and particle level as the water is heated and cooled.

Features include:

e physical and particle level animations showing water as it changes state between its solid,

liquid and gas forms

e options to print the data tables, graphs and summaries describing the changes in water

when it is heated or cooled

e additional extension questions as an optional printout.

Students:

e are introduced to both the reasons behind changes in properties as substances change
state and the unique properties of water through multiple-choice questions
e conduct a virtual experiment in which they heat water, and then record, graph and interpret

the observed changes

e record and graph changes over time as water is heated, and predict the graph that will be

obtained if water is cooled

e interpret and explain the shape of the temperaturei time graphs obtained when water is

heated and cooled.

5& Waich the changes of state as stam 9
T soooled

Tome (*C)
)
o)
o0}
o)

&Y ‘semcipuay and record e changes. 0
" of state and the femperaturos.

S ow use your cbuervations o nvestgas the
N3N thal cEca wha @ 535 I Coea

The lemoeature at which waer boils is ts
bailing poiet, The temperalure al which sieam
s 50 liquid water (condenses) is.

Interpreting changes of state
L91227 Years 7i 8

Students observe the behaviour of water particles
during heating and cooling and explain properties of
solid, liquid and gaseous water, and the processes
involved in changing state, in terms of kinetic theory.

Interpreting changes of state: heating
L9128 7 Years 718

Students explore how particle theory and the kinetic
theory of matter can be used to explain properties of
water and the physical changes that occur when it is
heated.

Interpreting changes of state: cooling
L91297 Years 71 8

Students observe the behaviour of water particles
during cooling and explain properties of solid, liquid
and gaseous water, and the processes involved in
changing state, in terms of kinetic theory.
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Science reporter series  (vears 7i 10)

Students meet a variety of science reporters and develop a broad understanding of the
science profession and scientists as people.

Features include:

biographical information about a scientist, including professional activities and personal
interests

illustrations of how scientists live and work

interview transcripts, sound clips, photos and videos

demonstrations of real-world applications of science

an option to print an article complied by the student.

Students:

explore biographical information about a scientist, including professional activities and
personal interests

explore the diversity of scientific activities associated with various branches of sciences
compile a biographical summary about a scientist, using information presented in a range
of media types

consider whether the actual characteristics of a scientist differ from stereotypes.

Science reporter: geologist and environmental
scientist
L5137 Years 71 10

Explore the biographical profile of a geologist and
environmental scientist.

Science reporter: geologist and environmental
scientist [no spoken instructions]
L5141 Years 7i 10

Explore the biographical profile of a geologist and
environmental scientist.

Science reporter: geologist
L5157 Years 77 10

Explore the biographical profile of a geologist.
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Science reporter: geologist [no spoken
instructions]
L5167 Years 71 10

Explore the biographical profile of a geologist.

Science reporter: environmental scientist
L5177 Years 71 10

Explore the biographical profile of an environmental
scientist.

Science reporter: environmental scientist [no
spoken instructions]
L5181 Years 7i 10

Explore the biographical profile of an environmental
scientist.

Science reporter: virologist
L5197 Years 71 10

Explore the biographical profile of a virologist.

Science reporter: virologist [no spoken
instructions]
L5207 Years 71 10

Explore the biographical profile of a virologist.






















































