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SCIENCE
Extended Curriculum Topics
Stage 4: YEAR 9
Contents:
Developmental profile
Topics
9.1
9.2
9.3
9.4
9.5
9.6
9.7

Physics: Telephone and the Combustion Engine
Physics Technology: Transport and Communication
Chemistry: Transformation of Plant Substances
Chemistry Technology: Transformation of Plant Substances
(lab lesson)
Human Biology: The Bodily Basis of Intentionality
Geology: The Forces that Shape the Earth
Gardening / Horticulture

Each Learning Area is organised into Topics. These are content areas which can be
taught as one or more integrated thematic morning blocks (Main Lessons) over 3-4
weeks, with connected review and practice lessons developing the content throughout
the year. While it is necessary for the Content Descriptions to be covered, teachers are
able to use their professional judgment concerning the needs of their Year: content can
be recombined or reallocated into Main Lessons and practice lessons over the year.

Achievement Standards
General Capabilities
Cross Curriculum Perspectives
Links to other Learning Areas
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“The capacity for forming judgments is blossoming at this time and should be directed toward worldinterrelationships in every field. The world must become so all-engrossing to young people that they
simply do not turn their attention away from it long enough to be constantly occupied with themselves.
For, as everyone knows, as far as subjective feelings are concerned, pain only becomes greater the
more we think about it.”

R. Steiner, Education for Adolescents, 1922.
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YEAR 9: DEVELOPMENTAL PROFILE OF THE 15 YEAR OLD STUDENT
DEVELOPMENTAL STAGE
CURRICULUM APPROACH
PHYSICAL GROWTH
In Class 9 the students are turning 15. Their powers The work presented to the students should be
of intellect are growing and their
carefully selected so as to engage their will so
physical bodies are generally becoming stronger
that they participate actively. Meaningful
and heavier.
practical experiences will satisfy their interest in
The growth spurt in the limbs begins to be balanced the affairs of the outer world, while holding their
out by the rest of the body, and the physique begins enthusiasm and attention.
to appear less ungainly and more graceful. Boys
begin to feel the strength of their muscles, and
.
there is a need for activity and physical exertion.
The menstrual cycle is well established for most
girls.
SOCIO-EMOTIONAL DEVELOPMENT
Generally the girls are freer in their social, verbal
The content of the lessons should empower
expression whereas the boys tend to be growing in
students to engage consciously and responsibly
physical strength and they are still less elegant
with the modern world. The curriculum presents
socially. In fact they can be quite coarse at times as the transitional spaces between the disparate
well as being more reserved in conversation than
polarities in many different realms of life bringing
the girls.
an understanding to the student that Arts,
The students can express harsh judgements of
Mathematics and the Sciences reflect historical
sympathy and antipathy, especially towards
changes in cultural consciousness. The bridging
parents, authorities, routines and rules. It is
of the space between polarities is facilitated by
important that they are supported in achieving this
setting the class to work in teams to develop
goal while also being helped to nurture their newly
strategies for solving problems together.
born sense of identity and personal freedom.
COGNITIVE MATURATION
Their powers of intellect are growing and more can
be asked of their power of judgement, although it is
best still that they are asked to use their
discernment in the field of practical judgement e.g.
How things that are overseeable
work.
There is a move from judgement based on feeling
to judgement based on observation and
understanding. The students demonstrate a
growing ability to analytical processes to discover
the underlying principles behind phenomena.

The telephone and the combustion engine
provide excellent and socially far-reaching
examples from modern life (transport and
communication) to learn about and understand.
The human biology curriculum can touch on
those aspects of human biology which are part
of the subjective life – intentionality and its bodily
basis.

MORAL CAPACITY
Different abilities are becoming more pronounced
between boys and girls. The 15 year old stands at
the edge of a looming, precipitous stage of life,
which has both the qualities of excitement and
danger and also responsibility for oneself and for
the world. Coupled with this is a new sense for the
aesthetic. This last sense is one of those
imponderable areas, which live in the unconscious
life of the young person and can be
tapped by the questions which touch the moral life
but which are embedded in the practical
understanding of the world.
They become capable of making the transition from
idea to ideal, from ideal to applied practice, and
from discovery to creation.

An example of this is the study of alcohol in
chemistry.
There is so much that can be learned to satisfy
the curiosity of the young person which at
the same time can touch upon moral questions
in a free way.
The students’ strong sense for justice means
that they respond positively when presented with
worthwhile ideals that provide them with
sustenance for their inner journey. It is vital that
the teachers that work with them are seen to be
upright, honourable people, or they run the risk
of disappointing their uncompromising idealism.
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Science 9.1

Physics :

The Telephone and the Combustion Engine
(Main Lesson)

" We teach the following in physics: In the ninth grade, the telephone and steam engine; the theory of
heat and acoustics.”
R.Steiner, 1998, Faculty Meetings with Rudolf Steiner (Foundations of Waldorf Education)
The Central Experience of the Content
The students gain an insight into the emergence of two inventions that continue to have a profound
impact on human life on Earth. The technology is based on the practical application of how the human
voice can be reduced to electric signals and how fuel combustion principles can power engines.
Future Capacities
The intellectual strength to understand this technology empowers the adolescent in appreciating what
underlies the world in which they live. The historical perspective builds respect for the ingenuity of those
inventers of the past and motivates invention for the future.

©SEA: ASCF
SCIENCE Extended Stage 4 Year 9
www.steinereducation.edu.auVersion: October/November 2011 rev April 2012/Sep2014 Page 6 of 22

AUSTRALIAN STEINER CURRICULUM FRAMEWORK
Content Description
Science 9.1

Topic:

Physics – Telephone and Combustion Engine

(Main Lesson)

1. The topic should lead the students to understand the electrical technology which enables the
human voice to be transmitted and received.
2. As well they should understand the principles of how heated gases produce an immense force
which has driven our industrial society.
The emphasis should be on the phenomena which can be experienced in regard to these
technologies as they are at a level which this age of student can grasp without abstraction. The
ingenuity of the people who made these inventions should inspire the adolescent. Of course
mention can be made of the more modern developments with an age appropriate level of
explanation.
Threefold Cycle of Content Elaboration
Learning experiences

Multi-modal Artistic Activities

Conceptual Content

Students engage in
experiments/demonstrations
with simple series circuits,
carbon microphone, moving
coil earpiece.
They learn to wire these
simple circuits;

They make drawings,
descriptions and discussion of
symbolic series circuits, and
component parts of a
telephone. Biographies of
inventors like Alexander Bell,
Edison are studied.

Students develop an understanding
of the telephone and its impact on
human social life. The
understanding of other electrical
audio technology is also enabled,
e.g. CD player etc.

They set up a manual
telephone switching
exchange which the students
operate in groups.

They make a role play of the
exchange process, discuss the
processes involved, draw
diagrams representing manual
switching exchanges.

They engage in
experiments/demonstrations
with modern multi tone
signalling using a signal
generator and touch phone.
They study modern digital
phones.
They experiment with a
steam driven water pump,
steam pistons using an
analytical approach.
They experiment with spark
ignition of inflammable
gaseous fuels.

Hydrogen Cars from solar or
geothermal

Understanding of the historical
expansion of manual exchanges
necessitating the invention of
automatic call switching from step
by step to central control.
Understanding of how combinations
of tones are used to send calling
information.

As above. They learn to read a
multi tone coding table.

They describe and identify
function of the component
parts.
They describe, draw, discuss,
study biographies, draw
graphs.
Demonstration of a working
scale model steam engine
moving on tracks can take
place
As above. The experiment is
brought into relation to the 4
stroke engine cycle. Visit to
historical motor museums.
Thermal experiments on
burning of hydrogen; Burning of
hydrogen free of greenhouse
gases;

Understanding of how cell phone
calls are made, including GSM.
Understanding of the relation
between temperature, volume and
pressure of a gas and its application
in steam engines.

Understanding of the working of a
modern car and possible future
environmentally friendly engine
designs.
Energy Values of hydrogen ethanol
and petrol Independence from oil
economy eg. Iceland; Carbon costs
of petrol cars 3 km of driving
releases 1 kg of CO2 into the
atmosphere
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Science 9.2

Physics Technology – Combustion Engines or Telecommunications

The Central Experience of the Content
Students engage with the themes of the previous Physics main lesson and deepen and extend their
understanding in a project based learning environment. The emphasis is on applying understood ideas in
a practical application, where the thinking is tested and linked to hands on skills needed in the application.
Future Capacities
Students learn how to evaluate and improve the work they are doing. Mistakes are corrected and
solutions found to problems. These are experiences important as life skills.

Content Description
Science 9.2
Topic : Physics Technology – Combustion Engines or Telecommunications
(Laboratory Lesson)
1. Students extend their understanding of applications of Heat Technologies - the workhorses of
our modem civilization.
2. There is an analysis of the Internal Combustion Engine, which involves the disassembly, and
re-assembly (in stages) of a single-cylinder 4-stroke engine.
3. All work is supplemented by interesting demonstrations, activities, experiments and
discussions.
4. Other lab lessons could be developed from the themes of the Main lesson, such as
Telecommunications.
Threefold Cycle of Content Elaboration

Learning Experiences
(Stage 1)

Multi-modal Artistic Activities
(Stage 2)

Conceptual Content
(Stage 3)

Working in pairs, the
students will dismantle a
simple, one cylinder, fourstroke motor.

Students work with a wide
variety of tools used in motor
maintenance.

Select and use appropriate tools
safely.

The basic components:
crankshaft; piston; valves,
etc. and their relationship to
each other are discussed.
The engine is re-assembled
with topics like timing,
compression and
torque being explained.

They draw, describe the
different parts of the motor and
their function.

They learn safe working practices in
a workshop environment.
Students understand the principles
of a 2 stroke and 4 stroke motor.
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Science 9.3 Chemistry: Transformation of Plant Substances
“…That which we have established for class 8 … the first elements of an organic chemistry, what an
alcohol is, what an ether is ... these should now be carried further in the 9th class.”
R. Steiner, 1920, Faculty Meetings with Teachers, 22 nd Sept. 1920
The Central Experience of the Content
Students explore the qualities of substances formed from sugars. Comparisons of sugar, cellulose and
starch are made. Organic transformations into charcoal, alcohol, ether, esters and organic acids are
explored. By looking at the qualities and characteristics of carbon, hydrogen and oxygen the students
learn how these affect the character of organic substances. On the one hand sugars, in transforming to
starch or cellulose, become richer in carbon and lose their solubility in water and on the other hand,
sugars in refining to alcohols become richer in hydrogen and gain a greater affinity to water. Topics also
include aspects of Physical Chemistry, environmental problems such as the green house effect and
discussions on the use of alcohol, ether etc in social life.
Future Capacities
The occupation with chemistry from this point of view brings an understanding to substance which allows
clearer understanding about alcohol, green house gases and anaesthetics. This understanding plays a
role in the young person finding their own orientation in the world.
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Content Description
Science 9.3
Chemistry: Transformation of Plant Substances

(Main Lesson)

Students learn to:
1. Observe, describe, draw, and understand chemical transformations of sugar using
experienced qualities of substance (fieriness, volatility, solubility, solidity).
2. Understand processes such as fermentation, distillation, rectification, vinegar making, soap
making and steam distillation;
3. Discuss these processes and the qualities of hydrogen, oxygen and carbon and how they play
their role in the plant and sugar products;
4. Explore the effects of the substances studied, on human consciousness and social life;
5. Demonstrate their knowledge of the topics covered.
Threefold Cycle of Content Elaboration
Learning Experiences

Multi-modal Artistic Activities

Conceptual Content

Students engage in
experiments/demonstrations
with: dry distillation of
carbohydrates;

They draw, describe, question
and discuss the experience of
the experiments and write
essays that attempt to explain
questions raised about the
phenomena.
As above. They follow the
process of transformation using
qualities of substance such as
solidity, solubility, volatility and
flammability.
As above. They explore the
properties of alcohols and their
expression in the many forms of
alcoholic beverages. A visit
could be arranged from
Alcoholics Anonymous, in
relation to the discussion about
responsible alcohol use in
society.
As above. The substances are
studied in relation to each other
e.g. starch to sugar to alcohol to
ether. Anaesthesia is explored in
its historical development.

They learn to understand
chemical transformation from the
point of view of metamorphosis of
substance qualities. They
understand the process of
photosynthesis and the process of
enriching of carbon as the
transformation of sugar to starch
to cellulose occurs.
They understand processes such
as fermentation, distillation,
rectification, vinegar making, soap
making and steam distillation;
They gain an understanding of the
way that alcohol has been part of
cultural evolution and the role that
it plays today on human
consciousness and social life.
They understand what connects
the family of alcohols from the
simplest to the most complex
waxes.
They understand the
transformations of alcohol to
carboxylic acid, to ether, to ester.

As above. There can be
discussion of essential oils and
plant extracts and their
medicinal value.

The substances studied in the
topic are brought into relation to
substances in the plant world and
also in their relationship to the
polarities of the expansive
hydrogen and the contracted
carbon.

They engage in the process
anaerobic fermentation of
sugars to wine.
They engage in the process of
distillation of wine to brandy,
experiments with ethyl alcohol
and other alcohols, the
rectification of brandy to high
concentration ethyl alcohol.

They engage in experiments /
demonstrations about the
transformation of alcohol to
carboxylic acids, to ethers and
to esters.
They engage in
experiments/demonstrations
about the extraction of
essential oils from the plant
world using steam distillation,
solvent extraction and vacuum
distillation.

The students’ knowledge is
connected to the following areas:
Organic Chemistry; Industry of
Food and Wine Chemistry;
Health; Medicine - healing
properties of herbs and flowers.
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Science 9.4 Chemistry Technology: Transformation of Plant Substances
“How is a Chemistry laboratory lesson pursued with a different teaching style based on bringing the
ordering power of thought into the chaotic will of the adolescent?”
The answer is that the learning is project based. The task is outlined and discussed prior to action. The
students are given a task over a term to make home medicines. In contrast to the main lesson (9.3) we
start with a thought plan, which is discussed with the students.
“To make a medicine you need to extract essences from plants, such as Calendula or Lavender. You will
need a solvent such as ethyl alcohol for this. It has been used since ancient times in medicine for its
solvent, antiseptic and conserving properties…” And so on……….
There are a number of ways that the laboratory lessons could be pursued. Below one is described based
on the Mt Barker Waldorf School Curriculum. (2009)

The Central Experience of the Content
Students undertake a project for two double lessons a week. In that time, they make wine, study its
fermentation, distil it, rectify it, determine its concentration with their own glass-blown hydrometer, use the
solvent properties of ethyl alcohol to make a plant extract, steam, distil the essential oils from various
plants and compose them in the plant extract to make a liniment or an ointment.
Future Capacities

To learn how to create a medicine from basic ingredients is transformative and empowering for an
adolescent. The gradual refining of substance accompanies an inner refining process. The final product
after a term’s work might be a little labelled jar or bottle that represents hours of careful and skilful work.
A love for the detail of life is cultivated.
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Content Description
Science 9.4

Chemistry Technology - Transformation of Plant Substances (Lab Lesson)

Students:
1. Press grapes, make fermentation flasks, put together different types of distillation apparatus,
2. Perform simple glass blowing,
3. Write reports, graph results, draw apparatus configurations,
4. Perform different distillations,
5. Extract plant material using different methods, combine their products into simple home
medicines such as ointments and tinctures.
Threefold Cycle of Content Elaboration
Learning Experiences
Students press grapes and
ferment them.

They build distillation apparatus
for wine distillation, rectification
and steam distillation.
They bend and blow soda
glass tubing to make
connecting pieces for the
apparatus.
They blow glass tubing into
hydrometers which are then
calibrated to measure the
concentration of the produced
ethyl alcohol.
They collect plant material
fresh, such as lemon peel,
eucalyptus, lavender, cloves
and extract the essential oils
from these using steam
distillations and collect them
using separating funnels.

Multi-modal Artistic
Activities
They follow the process by
counting the bubbles
produced during the process
and graphing it over time.
They draw, describe and
record their activities.

The topics from the main lesson are
consolidated by the practical work of
the lab lessons.

As above.

The fermentation and distillation
processes are experienced and
understood more closely as the
students control and measure the
process.

As above.

The ideas of physical chemistry about
phase changes become clearer
through following the distillation
process.

Students learn first hand the
identification and properties of
various medicinal plants.
As above.

Students gain an understanding of
pharmaceutical procedure and
labelling. They understand the
combination of a fat phase and a
water phase and the need for an
emulsifier to bring them together.

They use the alcohol to make
plant extracts from plants like
Melissa, and Calendula.
The various products created
by the different processes are
emulsified into an ointment,
labelled and then put to muse.

Conceptual Content

As above.
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Science 9.5

Human Biology: The Bodily Basis of Intentionality (Main Lesson)

“The 9th class biology occupies itself with the question: How does the human being stand subjectively in
the world? With his/her impulsive forces, the human being grasps the bone and muscle mechanics, which
were studied so ‘impersonally’ in the 8th class. Now in the 9th class, the gesture is: “It depends on me
because I am here.”
Allgower et al., 2002.
The Central Experience of the Content
This course attempts to introduce a method of understanding the human form both in it's homology with
the animal kingdom and its uniqueness as a basis for the human life of intention. Comparisons are made
with homologous organs in the animal kingdom in an attempt to discover that which is unique in the form
and function of the human body. Emphasis is given to study of the skeleton through comparative
description and drawing, though recent developments in understanding neuroplasticity are very relevant
to this topic.
Future Capacities
Becoming aware of the basis for intentionality can be an important step in self understanding and building
a self aware basis for action – the beginning of responsibility.
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Content Description
Science 9.5 Human Biology: The Bodily Basis of Intentionality (Main Lesson)
Students learn to:
1. Draw the human and various animal skeletons and learn the homology and the anatomy of
these structures;
2. Become involved with simple experiments in the static and movement of the body to gain an
appreciation of and to analyse the interaction of muscle and bone in our actions; to understand
in a simple way the physical mechanical laws at work in muscle and bone in movement; to
analyse how the ideals of strength and grace and skill are served by the anatomy of muscle and
bone in different parts of the body;
3. Make live studies of animals at the zoo to study how anatomy and function become specialised
for particular environments in the animal world; to write descriptions of experiments, anatomy
and movements;
4. Discuss comparisons between human and selected animal anatomies;
5. Understand the way that intentionality and action can transform disability and create new skills.
The study of comparative anatomy includes recognition of the homology between hoof of a horse and
the foot of a person.
Threefold Cycle of Content Elaboration
Learning Experiences

Multi-modal Artistic Activities

Conceptual Content

Students explore the
parts of the body in its
morphological
distinctness – head,
torso and limbs.

They draw, describe, discuss, question,
write poetry and distinguish areas of the
body based on form.

Students understand the way
that the bones of the head are
different to the radial articulated
bones of the limbs. The ribcage
forms a transitional form with
elements of both the head and
the limbs.

They draw the human
skeleton in detail and
test their previous
divisions of the body.
They take parts in
experiments with the
body, e.g. carrying
weights, throwing,
running, creeping
(comparing the footprints
in sand).

They engage in
experiments /
demonstrations about
the chemistry of bone.
Students study the
comparative anatomy of
selected vertebrates at a
skeletal and functional
level with the human
being.
Students carry out a
morphology project in a
zoo with live animals

They describe and relate function to
form in the skeleton, in writing.
As above. They analyse the function of
the body from the point of view of
leverage but also from the point of view
of whether the anatomy serves the
ideals of movement: strength, grace and
skill. Anatomical studies by masters
such as Leonardo can be used in
masterpieces like “The Last Supper”.
Comparisons between architectural
forms such as the roman keystone, the
flying buttress are made with the human
skeletal forms.
They draw, describe and discuss the
experiments and then explore the
results in understanding the process of
growth and how a solid structure like
bone accommodates dynamic
processes like growth, birth and trauma.
The effect of space travel on bone
growth can be studied.
They draw comparative drawings of
animal and human limbs, skulls and look
for similarities and differences which are
analysed. The discovery of the human
premaxillary bone is illustrative.
They draw and describe the form and
movements of selected animals and
relate the form and function

The anatomy of selected parts of
the body, e.g. the elbow joint of
the arm, the hand, the feet, the
hip joint, the shoulder joint are
understood, their names and
main muscles are known and
their function is understood.

Students understand the nature
of cartilage, ossification,
epiphyses, dermal bone
endogenous bone and the
dynamic relationship between
bone growth and human activity.

Students understand the use of
the words homology and
analogy in comparative
anatomy. They understand that
the peripheral part of the human
skeleton remains in a ‘primitive
condition’ compared with the
animal where the peripheral
skeleton is highly specialised for
function in specific
environments.
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Science 9.6 Geology: The Forces that Shape the Earth

(Main Lesson)

In the 9th class it depends that we make our start from the forms that have come to stillness and questioningly,
thoughtfully try and move into the processes which have created the ‘become forms’. The ‘handrail’ for this process
are the experienced, understood nature laws of the inorganic world from the primary school. In this way certainty
arises in dealing with causality. This certainty is a precondition that the next step, of grasping in thought, the dynamic,
changing phenomena of the world, i.e. to free oneself from that which is perceptibly causative.
Hans-Ulrich Schmutz, 2001.

The Central Experience of the Content
This topic occupies itself with the processes that underlie the solid more rigid part of the world – the rocks
and minerals which build the background for the dynamic, living layers of the earth. These solid, lifeless
forms are the starting point for the study of the earth. The question of the origins and the passing away of
the stones are followed, in the processes of mountain building, earthquakes and volcanism which are
linked by the polarities of compression zones and expansion zones of the world.
Future Capacities
The discovery that this polarity is an essential part of the diverse forms of the Earth is a satisfying
experience for the adolescent. It gives a way of putting the mineral world into a larger context and can
present an endless area of interest for the growing person.

From a students field note book on canoe camp
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Content Description
Science 9.6 Geology:

The Forces that Shape the Earth

(Main Lesson)

Students learn to:
1. Study the forces that shape the Earth, acting both within and above the structural elements of
the Earth's crust. Topics include stratigraphy, rock types, volcanism, glaciation, earthquakes,
mountain building, mountain erosion, geological structures, the rock cycle, the cross structure of
the alpine mountain ranges across the earth.
2. They produce a book that describes the class discussions, experiments, and drawings:
3. demonstrate a reasonable knowledge of the course content;
4. understand key concepts in both the area of Geology and Geomorphology;
5. are able to draw and interpret plan geological maps and convert them to block and elevation
diagrams; are able to identify selected rock types and know about their origin.
Threefold Cycle of Content Elaboration
Learning Experiences

Multi-modal Artistic Activities

Conceptual Content

Students learn about the life
of William Smith and his
original geological map with
relative ages – the so called
“Map that changed the
World” (Winchester, 2001).

They describe in writing the life of
Smith, draw his cross section of
England and discuss the effect of
his map on world geology and the
relative geological time scale.

Students understand the concept
of relative age and the ways that
strata can be interpreted.

They draw and describe structures
and learn to recognise them in their
local landscape. They transpose
topographic geological maps into
sections which reveal the structures
under the surface.
They draw and describe and
interpret the experiments and find
examples in broader contexts in the
local landscape.

They learn skills of interpreting
topographic geological maps and
conversion to structural section
drawings.

They learn about geological
structures such as folds and
faults.
They engage in
experiments/demonstrations
showing sedimentation,
erosion, fault formation.
Students review a study of
rocks begun in the primary
years.
They study the work of
Alfred Wegener (1966) is
studied.
Students study the location
of deep, medium and
shallow earthquakes,
andesitic strato-volcanoes
and shield volcanoes
around the world. They also
study the location of deep
sea trenches and alpine
mountain ranges over the
earth.
A week long field trip can
planned which combines an
expedition (like a canoe trip
on Murray River) with
geological learning about a
specific landscape.

They draw, describe and identify a
variety of rocks from the different
types – igneous, sedimentary and
metamorphic – using identification
keys.
They write about and interpret
Wegener’s evidence before
approaching the more recent data
which has led to Plate tectonics.
They draw maps, describe
earthquake types, draw volcano
types, discuss the reasons for the
locational patterns.
Particular selected events such as
the 1964 Alaskan earthquake, the
eruption of Krakatoa, the 2004
Sumatran earthquake are studied
and interpreted.
Students draw, keep journals,
interpret landscape and measure
their own strength against the
landscape.

They understand processes of
sedimentation and also the
sequences of forms that are
produced by forces of erosion
They understand the rock types
within the context of a cycle of
formation and breaking down.
They can identify different rock
types and have a sense for the
landscape shapes linked to the
rocks.
The students understand the
connection between deep
earthquakes, andesitic stratovolcanoes, alpine mountains, mid
ocean ridges and shallow
earthquakes and can describe it
in terms of compression and
expansion zones of the earth.
They learn to understand and
interpret a landscape at close
quarters for an extended period of
time.
Key Learning areas addresse by
the activities of the topic include;
English, Science, Art, SOSE,
Health and PE.
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Science 9.7

Gardening / Horticulture

The Central Experience of the Content
With a focus on working with shrubs and vines, the students will use knowledge gained from observation
and practice to design, create, manipulate conditions purposefully so as to discover and express their self
in harmony with the environment.
Future Capacities
This work builds environmental awareness and awareness of inner resources.
Content Description
Science 9.7
Gardening / Horticulture
(Garden lessons)
Students will have an emphasis on working with shrubs and vines; They will:
1. take responsibility for their own 2 x 2 m plot for two terms of the year;
2. test the validity of garden practices;
3. make oil infusions (Autumn & Summer terms);
4. research own herb; give a talk;
5. make herbal preparations; make biodynamic preparations;
6. propagate: hardwood cuttings; make hormone rooting tea; prune, propagate and harvest berries
and vines;
7. work on landscaping and study the needs of human/ plant/ animal etc.; styles & functions; draw
& work from a plan. (Winter terms)
Threefold Cycle of Content Elaboration
Learning Experiences
Students take responsibility for their
own 2 x 2 m Plot of annual plants
during the (Autumn & Spring terms)
They experiment to test the validity
of garden practices (i.e. dividing bed
into comparative sections keeping a
journal of observations.

Multi-modal Artistic Activities
Examples: “deep” or “no-dig”; using
raw or composted manure; different
seed-sowing depths; plant spacing;
mulch depths. (Autumn & Summer
terms)
Research own herb; draw details;
keep record of changes during 4
week infusion process.

They make oil infusions (Autumn &
Summer terms).

They make some of the herbal
preparations (e.g. nettle, valerian);
Lay down 500 preparations in cow
horns;

They learn about Compost
preparation making.

They make hardwood cuttings;
make hormone rooting tea; potting
on rooted cuttings (rose, elderberry,
currants, grape) ;

They learn about propagation of
hard wood.
They learn about shrubs, berries
and vines

They learn about landscaping:
reading the specific and general
landscape, orientation, land forms,
water, soil, climate, micro-climate,
wilderness.

Conceptual Content and
Results

Give a talk. Finished oil
used in science lesson:
Home Herbal Medicine
Making.

They assess the quality
and apply the 500 before
the planting seasons.

They grow grapes for fermentation
experiments in science; They
prune, propagate, pick for sale,
mulch, feed, trellis and drip feed.
The needs of human/ plant/ animal
etc. are considered as are the
design and placement of dwellings
facilities, recreational needs, entries
& road or path access; styles &
functions; (Winter terms)

They learn to draw & work
from a plan.
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Achievement Standards: Year 9 Science
1. By the end of Year 9, students describe techniques to separate pure substances from mixtures.
2. They understand the physical processes involved in dry distillation, distillation, rectification,
vacuum distillation and steam distillation.
3. They understand what an alcohol is and how it can be transformed to a carboxylic acid, an ether,
an ester and how these substances are related to the plant.
4. They compare processes of rock formation, including the time scales involved.
5. They explain global features and events in terms of geological processes and timescales.
6. They understand how the human form is homologous to the animal form and yet how it differs
from the animal form in ways that serve cultural existence.
7. They analyse how biological systems function and respond to external changes with reference to
interdependencies, energy transfers and flows of matter.
8. They describe social and technological factors that have influenced scientific developments and
predict how future applications of science and technology may affect people’s lives.
9. Students design questions that can be investigated using a range of inquiry skills.
10. They design methods that include the control and accurate measurement of variables and
systematic collection of data and describe how they considered ethics and safety.
11. They analyse trends in data, identify relationships between variables and reveal inconsistencies
in results.
12. They analyse their methods and the quality of their data, and explain specific actions to improve
the quality of their evidence.
13. They evaluate others’ methods and explanations from a scientific perspective and use
appropriate language and representations when communicating their findings and ideas to
specific audiences.

General Capabilities: Year 9 Science
Literacy
As in year 7 and 8 scientific literacy is developed in Science 9.1 – 9.7. The difference is that the single
topics that have developed over the previous years now achieve a level of refinement and integration in
their technological application. For example the topics of previous years, Galvanic electricity and simple
mechanics of Science 7.2, the electromagnetism of Science 8.4, and the acoustics of Science 8.3 are
integrated in systems of communication and transport that still form the main communication / transport
systems of our global society (see Science 9.1 and 9.2). In addition specific laboratory lessons are
introduced which require the students to increase their practical scientific literacy (Science 9.2 and 9.4).
The chemistry lessons require furthering chemical vocabulary in the descriptions of the families of
substances that make up the substances encountered in the organic world in plant chemistry; the
physical chemistry component makes use of more complex apparatus in the various forms of distillation
encountered (Science 9.3 and 9.4). Similarly the areas of Comparative anatomy (Science 9.5) and
Geomorphology, (Science 9.6) all require new language to describe the phenomena encountered within
their disciplines.
Numeracy
In Year 9 there is ample scope for numeracy to be enriched and furthered. In Science 9.1 and 9.2,
measurement, graphing and calculations are necessary components of the study of the phase transitions
©SEA: ASCF
SCIENCE Extended Stage 4 Year 9
www.steinereducation.edu.auVersion: October/November 2011 rev April 2012/Sep2014 Page 19 of 22

AUSTRALIAN STEINER CURRICULUM FRAMEWORK
between water and steam. Accompanying these transitions are related changes in pressure and
temperature that can be expressed in simple overviewable algorithms. Similarly in Science 9.3 and 9.2,
there are numerically recorded changes in carbon dioxide levels that accompany the fermentation of
sugars, in the concentration of alcohol up a fractionation column that accompanies the separation of
alcohol and water in such a column.
Numerical considerations also arise in the age developmental stages of endochondrial bone in the arms
and legs of human beings and various members of the animal kingdom (Science 9.5).
In the study of Geomorphology (Science 9.6) students work with geological plan maps and contours
showing dip and strike, which are then converted to geological profiles showing the relationship of strata
beneath the surface of the earth. Such conversions require careful numerical/ geometrical calculations.
Competence in Information and Communication Technology
In the Australian Steiner Curriculum Framework in Year 9 ICT will have been well scaffolded by the
subjects of the previous years. In addition lessons in ICT will have begun both for themselves and
integrated with other areas of the curriculum. Opportunities to integrate ICT within the blocks Science 9.19.7 are ample. The numerical recording and graphing work already mentioned can be applied using
software such as Excel. Research for projects within the blocks can be carried out using web research
sites. The relationship to the ICT at year 9 level is more at the “learn to drive level” - meaning driving the
computer and its various software possibilities (keyboard skills, file management, use of spreadsheet
calculations, presentation skills using software such as power point etc.) rather than “getting inside the
black box” skills which involve understanding the hardware (logic circuits and their interface with binary
number systems) which runs the software. The scaffolding for this understanding continues to be built
within the science lessons.
Critical and Creative Thinking
In Year 9 the development of critical and creative thinking is taken a step further than for years 7 and 8.
The same pattern of teaching in blocks and laboratory lessons continues, based on experiential learning
and the separation of the experience, characterisation of the experience, description and understanding.
In year 9 the type of discernment exercised in the understanding of phenomena requires a greater level
of integration of experience. For example, the understanding of telecommunication - transmission of
voice by electrical impulses- involves integrating the understanding the physics of sound transmission in
the air, understanding the relationship between the elements of an electric circuit (voltage, current and
resistance) in a microphone, the way that an electromagnetic field is used to amplify sound in a speaker,
and the complex switching required in a telephone exchange. A further step is the way that the old
telephony has been superseded by microwave wireless technology. This last step can only be fully
understood with a thorough understanding of the elements of electronics and swinging circuits –
something that is reserved for later year levels (Science 9.1 and 9.2).
The understanding of the processes that accompany fermentation of sugar to alcohol and then to vinegar,
ether and esters, requires the student to develop certainty in their own following of the process of
transformation inwardly, based on the way that volatility increases, carbon content varies and solubility on
water varies (Science 9.3 and 9.4). In Science 9.5 a sense for reading form and what it means is
developed in the study of gesture in comparative anatomy. This exercising of inner experience in
understanding, develops and aesthetic sense for the subject which invites a deeper engagement with
science than the mere learning of information.
The different areas of Year 9 Science 9.1 -9.7 engage thinking in qualitatively different ways, each
exercising another aspect of intelligence.
Ethical Behaviour
As in Years 7 and 8 this capability is developed further in year 9 through the development of accuracy in
reporting and in practicing a strict honesty in basing understanding on what has actually been
experienced (an important part of phenomenological learning). The topics of transport and
communication (Science 9.1 and 9.2), and alcohol and its transformations (Science 9.3 and 9.4), offer
themes, which are of sensual interest to adolescents. It is well known that the behaviour of young people
in relation to alcohol and cars is one where the risk is high and misuse is common. The choice of these
themes for this age group is deliberate as there is innate interest on the part of the adolescent as well as
a critical need for education around these themes. Understanding of the technology and the substance is
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a potent way for the adolescent to develop a relationship to these issues that goes beyond the sensual.
The chemistry lessons offer possibilities to discuss the effects of alcohol on consciousness in a way that
is not ‘moralistic’. The study may for example involve inviting people from Alcoholics Anonymous to the
class to describe the disease of alcoholism. The laboratory lessons Science 9.4 allows the students to
make alcohol and then transform it into a medicine – an experience that allows a relationship to the
substance that is positive and enlightening. An ethical stance in relation to the environment is developed
in the practical work that takes place in Science 9.7.
Personal and Social Competence
What has been described for earlier year levels holds true here too (Science 9.1 and 9.3).
The additional laboratory work demands a new level of skill and responsibility, which increases the
confidence with which the adolescence approaches learning. They realise that they can carry out quite
complex construction e.g. bending glass and carrying out simple glass blowing, to make apparatus to
serve the chemical process. The integration of hand skills with intellectual understanding serves the need
of the adolescent to feel that they can understand and carry out actions, which are part of the technology
around them (Science 9.2 and 9.4).
The study of their own anatomy in relation to other vertebrates leads to a new relationship to self and
their own intentionality (Science 9.5).
The study of the Earth and its processes of transformation lead to a new relationship to the planet we
occupy. If part of this unit includes taking the subject into the landscape in the form of an expedition then
the adolescent gains a rich experience of the subject that includes their own bodily engagement with the
processes, e.g. studying geomorphology as part of a cane expedition (Science 9.6).
Intercultural Understanding
The connection and respect for other cultures has ample scope to be explored in Science 9.1 – 9.7. The
study of plant materials (Science 9.3 and 9.4) can easily include a description of the indigenous use of
distillation processes in preparing Spinifex resin for spear making or the use of steam and smoke in
accessing volatile resins for medicinal purposes. The study of alcohol offers many opportunities to study
the way that alcohol has been prepared across cultures and also the use and misuse across cultures.
The study of Geomorphology (Science 9.6) involves the study of volcanic areas and the cultures, which
occupy such areas – including Polynesia, Indonesia and Japan.
The horticultural studies (Science 9.7) include planting medicinal herbs and making infusions from them.
It is common in this topic to make use of indigenous plants and to study their traditional uses.

Cross Curriculum Priorities
Histories and cultures of Aboriginal and Torres Strait Island peoples
Science 9.1 and 9.2 have examples that link to the present conditions for many indigenous Australians.
Science 9.3 and 9.4 can explore ancient technology of indigenous Australians e.g. the preparation of
spinifex resin in the manufacture of spears.
Asia and Australia’s Engagement with Asia
All the Science topics have possibilities to engage with and include examples from Asia and Australian
engagement with Asia e.g. volcanism, plate tectonics and related topics and their effects in Asia (Science
9.6).
Sustainability
There are many examples from the Science topics of year 9 which allow study and practice of
sustainability e.g. the sequestration of carbon in the plant world, (Science 9.3 and 9.4) or compost
preparation (Science 9.7).
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Links To Other Learning Areas
The Science topics for year 9 have ample possibility for cross linkage to the arts, history, and literature.
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