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SCIENCE
Extended Curriculum Topics
Stage 4: YEAR 10
Contents:
Developmental profile
Topics
10.1 Physics: Mechanics
10.2 Physics Technology: Making a 4 bit Adder (as one possibility) *
OR Bridge Building OR Sustainable Energy construction.
10.3 Chemistry: Salt Chemistry
10.4 Chemistry Technology: Salts/ Mineralogy (as one possibility)*
10.5 Human Biology: Circulatory System and the Inner Organs
10.6 The Earth in Movement
10.7 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
* The Technology Lessons need to be taught in relation to the topics of Class 10, which leaves
many possibilities open. What has been described should not be thought of as prescriptive.
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“In no other class than the 10th is geology so strongly represented. History takes its reference from the geographic
basis. The old cultures are brought in this way to the adolescent, that the geographical-physical-landscape conditions
of a region are brought into relationship the respective cultural impulse. In Chemistry, the earth solid substances like
metals and salts are presented. A kind of chemical mineralogy is offered. The Mathematics lessons again are placed
in relation to the earth when surveying is introduced. As the Geology curriculum in a narrower sense, the theme
“Earth as Whole” or the “Earth in Movement’ is given. The meaning and method of the Crystallography is described
in chapter 4. ……….

As already mentioned Steiner in his lecture on ‘Educational questions in the age of adolescence’, emphatically
expresses that in the transition from Classes 9 – 10, a rugged transition has to be formed, so that the students don’t
just gain information they strive for knowledge. The adolescent soul requires in the transition from the 14th to the 16th
year, exercises offered to develop the now more consciously experienced power of discernment. Judgements want
to be activated by them, in that the dynamic thinking is activated and schooled in a more focussed way. Pure causal
judgements in the inorganic world are determined by the things themselves. However, when it depends on
recognising movement as such, the inner formative power of human thinking is challenged to a higher degree.”
Hans-Ulrich Schmutz, 2001.
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YEAR 10: DEVELOPMENTAL PROFILE OF THE 16 YEAR OLD STUDENT
DEVELOPMENTAL STAGE
CURRICULUM APPROACH
PHYSICAL GROWTH
The Class 10 students are turning 16 yrs. They
are in the height of adolescence in all its
polarities, the best and the worst.
Judgement can also be brought to bear on larger
human questions such as the nature of the
organs of the body in relation to the soul (psyche).
The intellectual and emotional and physical life
needs to be challenged to draw it out into
the greatness of the wide world and away from
the seemingly smallness of individual existence.

Activities that engage the physical strength and the
intellectual prowess of this age group, draw them into
the world and away from self pre-occupation.
The landscape classroom – taking the natural science
curriculum into excursions that bring them into
relationship with the outer world with understanding are
helpful.

SOCIO-EMOTIONAL DEVELOPMENT
It is an age where the young people can become
lost in their own problems and emotional life. They
are also capable of great feats of compassion,
endurance, intellectual and physical prowess. It
can often be a time when relationships
between the sexes occur and the inner freedom
leads to exploration in many areas. Social
relationships can be healthy or get lost in group
activities. Self esteem is very important to
develop.

The science curriculum provides opportunity to
involve the students in precise analytical work
which engages the students outside themselves
where they learn to trust in the power of their own
thought in prediction. For example predicting the
depth of a well by timing the fall of a stone to the
base of the well and applying the appropriate law.
The skills of surveying engage the students in
meaningful team work of a precise nature which
allows them to focus outside of their body based
preoccupations.

COGNITIVE MATURATION
Students want to know how complex processes
come about by studying their origins and basic
principles. There is an increased emphasis on
technical skill that encompasses design elements
and the application of conceptual tools to practical
situations. Students want to know how information
relates to them personally and they want to be
technologically proficient: they want to be able to
apply what they have learned to respond to the
practical needs around them. “Whatever the self
describes, describes the self” (Boehme).

The ‘seeming smallness’ of individual existence
can begin to experience its ‘large potential’ by
finding that it can find within itself the greatness of
the world. In the natural science curriculum this
can be brought out by demanding now a level of
judgement that is more theoretical, where general
laws with predictive power can be appreciated
and
applied in the world.

MORAL CAPACITY
The students in Class 10 increasingly develop the
capacity to take responsibility for their own work
and behaviour, and are able to make and follow
through choices based on their own insight.
Where the 15 year olds make strong judgements
largely based on emotional responses, the 16
year old students become able to form more
balanced opinions and are able to justify them
articulately. They are increasingly able to develop
empathy, and respond to the practical needs of
those around them.

The students are brought experiences in which
they notice the aspect of interdependence
between disparate areas in Mathematics. This is
mirrored in other subject areas, and through these
experiences, the implications of social
responsibility become evident to the students. The
students are given opportunities to work
independently on tasks and projects, which
nourishes their growing ability to self direct and
take an active role in their learning.
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Science 10.1

Physics: Mechanics

“Now is the right time for (mechanics). You would have to begin with mechanical formulae. The best
would be to deal with it mathematically” R.Steiner, 17.6.21 Conferences with Teachers.
Make the attempt, for once, really to study the mechanism of human movement. Instead of constantly
drawing axis of coordinates and putting the movements into them apart from man; instead of multiplying
differential coefficients and integrals, make a serious attempt to study the mechanics of movement in
man. As they were once experienced from within, so do you now study them from without. Then you will
have what you need, to add to your outer observation of nature, in physics and chemistry. R. Steiner,
The Origins of Natural Science, L9, 6th January, 1923
“Mechanics (and especially Statics) provides opportunity, to bring one’s own ‘stuck-in-body’ experience
into an ‘awake-conscious-understanding’ relationship to earthly conditions.”
Florian Theilmann, Expeditions in Mechanics, 2006, Pädagogische Forschungstelle beim Bund der freien
Waldorfschulen e.V., Wagenburgstasse 6, 70184 Stuttgart.
The Central Experience of the Content
The traditional areas of mechanics, kinetics, statics and dynamics are an exact and mathematically
based physics, however, the attempt here is to gain, as well, a body experience of movement and force
so that what can remain abstract in the mathematical formula becomes meaningful from an experiential
perspective.
Future Capacities
A developing appreciation of movement and force in the world and of the strains and stresses in the
architecture of our built world. The appreciation is founded in the ability to be able to use one’s thinking to
predict movement in an exact way, by calculation. This has a strengthening effect on the young person’s
self assurance in relationship to the world.

©SEA: ASCF
SCIENCE EXTENDED Stage 4 Year 10
Page 6 of 24
www.steinereducation.edu.auVersion: October/November 2011 rev April 2012/Sep2014

AUSTRALIAN STEINER CURRICULUM FRAMEWORK
Content Description
Science 10.1
Physics: Mechanics
(Main lesson)
1. Students learn about the traditional areas of mechanics, kinetics, statics and dynamics.
2. They are an exact and mathematically based physics, however, the attempt here is to gain, as
well, a body experience of movement and force so that what can remain abstract in the
mathematical formula becomes meaningful from an experiential perspective.
The delivery of this subject in the Waldorf school, in a high niveau, phenomenological way, is
an area of ongoing active research.
Threefold Cycle of Content Elaboration
Possible themes for Student
learning experiences (Stage 1)

Multi-modal Artistic Activities
(Stage 2)

Conceptual Content
(Stage 3)

Students engage with
experiments/ demonstrations
with the pendulum, the sensing
of weight, free fall including free
fall in a vacuum, partial free fall
and being held.

Students describe, draw and
characterise their experiences.
Measurements are recorded and
discussed via leading questions.
Biography, e.g. of Galileo.

Students come to understand
the lawful relationship between
the length and period of a
pendulum and its surprising
independence from the mass of
the swinging weight.

As above.

Students come to understand
Newton’s first and second law
and how it applies in many
situations in the physical world.

Students engage with
experiments/demonstrations
about the straight line
persistence of movement and
the relationship of momentum to
changes in movement.

Students come to understand
Newton’s third law of action and
co-action.

Students engage with
experiments/demonstrations
with skate boards and ropes.

As above. Biographies, e.g.
Isaac Newton.

Students engage with kinematic
calculations, expressing the
changing relationships of space
and time, for both steady and
changing movement.

Students calculate distances
travelled speeds and
accelerations and in particular
the case of free fall.

Students apply the knowledge
so far gained to predicting by
calculation the exact parabolic
path of a projectile in free fall
and then put their predictions to
the test.
Students engage with
experiments/demonstrations of
elastic collisions involving
rolling, sliding and spinning.

Students form a 2 dimensional
kinematic model which is
capable of representing a
parabolic flight path. They then
build and test the model.

Students engage in
experiments/ demonstrations
involving the three kinds of
bridges – arch, suspension and
cantilever.

Students have a bridge building
competition to achieve the
greatest span and load bearing
capability for a given amount of
materials.

Students learn the properties of
materials and the load bearing
capabilities of different bridge
elements, in relation to stress
and strain in the static structure.

Students subject different
materials to push and pull
loading.

Students determine which kinds
of materials perform the best in
different configurations within
built structures.

Students understand the
concepts of elastic loading,
inelastic necking and fracture for
different materials.

As above.

Students understand the
concepts of: constant speed
movement, and also how speed
changes under constant
acceleration.

Students come to understand
how a body in free fall that is
moving both horizontally and
vertically, will move in a
parabolic trajectory.
Students come to understand
how both linear and angular
momentum is transferred
between elastic balls in collision.
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Science 10.2

Physics Technology Lessons

The Central Experience of the Content
Students should engage with themes from previous Physics main lessons and develop 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 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.
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Content Description
Science 10.2 Physics Technology (Lab Lessons) - Making a 4 Bit Adder or Bridge Building or
Sustainable Construction (as possibilities)
1. Students can learn about further aspects of the Mechanics main lesson in a bridge design
and testing project – not described here –
or
2. They can learn a new topic which integrates the electromagnetism and circuit theory from
Classes 8 and 9, mathematics from Classes 9 and 10 and ICT hardware themes, such as
digital logic applications, e.g. designing, building and testing a 4 bit binary adder. Normally,
this would be done with transistors, but to make the operations more tangible, relays are
used.
Threefold Cycle of Content Elaboration

Possible Themes for
Students’ Learning
Experiences (Stage 1)

Students learn about the use
of switches as digital logic
circuits (for example, as burglar
alarms, which they construct).

Multi-modal Artistic Activities
(Stage 2)
Students draw symbolic circuits and
then construct and test them. They
record their work and learn how to
produce truth tables.
Students mount relays in sets of two
so that they can be interconnected in
any fashion. They think about how
the on/off state of the relays could be
used to represent binary numbers,
and then, to how they could be
configured to emulate the rules of
binary addition.

Conceptual Content
(Stage 3)

Students come to
understand how formal logic
operators can be
represented in electrical
circuits.

Students design a half adder, draw
it, and analyse the output results for
given binary inputs.
Students construct half adder circuits
either by soldering or patching. Their
outputs are then checked to be what
the design predicts and corrected if
necessary.
They wire the half adders together to
make a full adder - a 'visible
computer': a four-bit Adder.

This results in the design of
an "Adder' which differs very
little from that in any modem
transistor-based CPU (such
as a Pentium).
They understand how the
algorithm for binary addition
is implemented by the
interconnection of the half
adders.
The students gain an insight
into how the binary logic and
electric input are combined
in the computer to add
numbers and also to present
pictures on a screen, a
significant step in getting
inside the black box of the
computer.
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Threefold Cycle of Content Elaboration cont..
Possible Themes for
Students’ Learning
Experiences (Stage 1)
Under the heading of Shelter
students learn about:
Beam Deflection
Insulation
Thermal capacity
Solar collector
Solar influx
Passive/Active solar
Under the heading of Transport:
Speed acceleration, torque and
force.
Kinetic/Potential Energy
Electric Motor power
Rolling resistance
Aerodynamic drag

Multi-modal Artistic Activities
(Stage 2)

Conceptual Content
(Stage 3)

Experiments with:
Deflection of rectangular section
beam under loads;

Theory of Elasticity; Youngs
modulus

Heat transfer comparisons
between insulations.
Measuring specific heats of
common materials
"Solar heater construction, effect
of insulation and surfaces"
Tilt and surface temp, surface
colour experiments;
Experiments with double glaze
vs laminate.
Electric motor starting torque,
measurements of distance and
time.
Trolley speeds up and down an
incline.
Electric motor power
consumption under load.
Measurement of resistance on
different surfaces.
Wind tunnel measurements

Regenerative braking

Under the Heading of:
Solar Electricity: Physics
design of basic home system.

Measurements on solar panels at
various sun angles and times of
day;

Wind Electricity – home system.

Coal Power Station as contrast

Electrical measurements on wind
generators at various wind
speeds.

Thermal experiments on burning
of coal;

R-factor; Newton’s Law of
cooling.
Specific Heat; Material Data
Stefan Boltzman Law; Selective
Surfaces.
Average flux and energy
calculations.
Sun angles and window design.
Torque – force relations

Energy calculations
Current, voltage and power.
Load resistance relationship and
work.
Laminar/Turbulent flow;
Reynold’s Number. Drag
coefficient.
Motor as generator; Energy
transforms.
Dimensioning of system; Retail
cost of electricity from coal;
Repayment of capital costs
through selling of electricity to
the grid; Carbon costs saved for
the environment.
Carbon costs saved for the
environment; Principles of
stowing of blades.
Carbon costs of electricity from
coal; 1 kWh of electrical energy
releases 1.5 kg of CO2 into the
atmosphere
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Science 10.3

Chemistry: Salt Chemistry

We could accomplish a great deal if we simply did what belongs to this year and did it by observing in
detail basic and acidic substances as well as salts. We should, therefore, look at alkalis and acids, and
then subsequently at the physiological processes so that the children understand them.
Rudolf Steiner, 17th June 1921. Faculty Meetings with the Teachers.
The Central Experience of the Content
The topic salts, as both the origin and the end of acids and bases, has a degree of intellectual challenge
which demands the students understand the laws of salts in a way that they are able to live into and
predict phenomena involved with salt and water and salt and fire.
Future Capacities
The topic provides good material for the intellectual growth of the student but also provides insight into an
important area of environmental concern - salinity, a topic that requires understanding and care.
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Content Description
Science 10.3
Chemistry: Salt Chemistry
(Main Lesson)
Students learn to see salts from a number of points of view; build an overview of salt - its role in
human civilization, its role as a landscape building substances; its extent in the sea and its role within
our body fluids. They learn to:
1. study phenomena to do with solutions and crystallization;
2. study chemical reactions, including combustion and the reactions of acids, which are important
in both non-living and living systems and involve energy transfer;
3. see industry and how crystallization can purify salts;
4. see how salt, when heated, reveals its polar nature of airy acids and earthy bases.
They learn about:
5. how major mineral acids of chlorine, sulphur and nitrogen are formed; how the bases (or ash)
are formed and tested for solubility to discover the alkaline and earth-alkaline bases;
6. how formulae and names are given to the salts based on the acids and bases that are derived
from them;
7. how salts are of ecological importance in dry land salinity, the Murray River and acid rain..
Threefold Cycle of Content Elaboration
Learning
Experiences

Multi-modal Artistic
Activities

Students engage in
experiments
/demonstrations which
introduce them to: a
wide variety of salts;
the solutions of salt
such as blood saline,
sea water , and dead
sea water; dissolving
and crystallizing
phenomena;
osmosis and diffusion;

They describe, categorise
salts under categories of
colour, hardness, solubility,
taste, crystallinity.

They engage in
experiments and
demonstrations which
introduce them to:
various salts in fire; the
products of salts that
are destroyed by fire –
acids and bases; the
characteristics of acids
and bases from the
different salts;
characteristic reaction
types, electrolysis of a
salt.

They draw, describe,
measure temperature and
discuss the results of the
phenomena.
They graph saturation
solubility curves for different
salts and solve problems of
solubility using the curves.
They learn about the effects
of salinity on plant growth
and how salt is both essential
to but also deadly to life.

They produce a book that
describes the experiments
and discusses conclusions
and related topics.
Experiments include
diagrams, method and
observations. Characteristic
reactions are recognised and
reaction schema are used to
describe the order of a
reaction.

Conceptual Content
They understand the place of salt on the
mineral world as generally softer minerals.
They understand the relationship between
dissolving and crystallizing and the
associated temperature effects; warmth labile
salts, thermo-neutral salts and salts whose
solubility deceases with warmth.
They understand concepts like saturation,
super-saturation.
They understand the role of salts in living
cells and fluids; what happens to fresh water
fish in the sea and vice-versa. They
understand the raising of BP and lowering of
FP effects caused by salt and how this is
used in countries with icy roads.
They understand the naming protocol for
salts and learn the names and formula of 16
salts.
They learn the uses and characteristics of the
main salts and their acids and bases; their
role in industry, explosive manufacture, and
agriculture; their relative acidity, reactivity
and role in reactions are learned.
They learn to recognise and predict
characteristic reactions such as an acid
replacement reaction, a base replacement
reaction, neutralisation and in a preliminary
way oxidation type reactions.
The learning over the main lesson can be
related to key learning areas: Geology where major salt deposits are found and how
they were formed; Biology - the role of salt in
the blood and body and the role of osmosis in
living process; Ecology - problems involved
with dry land salinity and salting of the rivers
and plant communities; Mathematics – in the
prediction calculation of crystallisation
amounts from saturation solubility curves.
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Science 10.4

Chemistry Technology

(Lab Lessons)

The Central Experience of the Content
The laboratory lessons form part of the timetable where students work with their hands consolidating
ideas learned through the curriculum and learning hands on skills. The topics for the lab lessons can be
projects derived from topic 10.3. The emphasis is on applying understood ideas in a practical application,
where the thinking is tested and linked to 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.
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Content Description
Science 10.4

Chemistry Technology

(Lab lessons)

The lab lessons can be given over 6 – 9 weeks with two double lessons per week. A variety of activities
can be incorporated which relate to aspects of the Chemistry Main Lesson. 10.3
1. Topics could include: Crystal growing; Making Copper Ointment; Making Morrisons Paste for
boils and carbuncles; Combining two different salts and allowing the acid and base;
roots
to recombine and crystallise out as new salts; Growing crystals in silica gel;
Making
simple fire works;
OR
2. Mineralogy - practically based with the students handling a wide variety of rocks and minerals,
learning about their origins, and techniques for identifying them. Field trips to mines or quarries
in the area can be organised.
OR
3. Students are given a rock made out of two salts, unknown to them. They have the task of
finding out a method of analysing the ' rock ', determining the acid and base roots of the salts
present and then crystallising out the pure salts or the double salt.
Threefold Cycle of Content Elaboration
Learning
Experiences
Students engage in:
Crystal growing;
Combining two
different salts and
allowing the acid and
base roots to
recombine and
crystallise out as new
salts;
Growing crystals in
silica gel;
Making simple fire
works;
Making Copper
Ointment;
Making Morrison’s
paste.

Students engage in a
Mineralogy practical
learning how to identify
rocks and minerals.

Students are given
unknown ‘rocks’
created by the teacher
from different salts and
sand. The task is to
crystallise out the pure
components of the
rock.

Multi-modal Artistic Activities

Conceptual Content

They make saturated solutions
carefully and monitor their cooling to
collect seed crystals which are then
introduced to saturated solutions and
allowed to grow; write reports; make
drawings and keep records of the
progress;
They perform fractionated
crystallisation to separate the two
salts from the reciprocal pair. The
ointments require the use of salts to
precipitate out copper in the fine form
used for the ointment.

The students apply their knowledge
of saturation solubility and salt
chemistry to make large beautiful
crystals and also ointments.

They learn tests like hardness (Moh’s
scale), lustre, cleavage, specific
gravity, colour and streak, as well as
the blow torch to identify rocks and
minerals. Field trips form an
important part of the topic.
They have a challenging task which
involves keeping strict protocol,
performing mineralogical tests,
solubility tests and then specific tests
for cations and anions, before the
rock is dissolved and the salt
components crystallised out in a pure
form. Students need to perform
fractionated crystallisation to have a
successful result.

Students become proficient in the
identification of many different rocks
and minerals and understand the
processes by which they have been
formed.
Students become extremely
proficient at analytical skills to carry
out this task successfully.
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Science 10.5

Biology: Circulatory System and the Inner Organs

“Make the human being intelligible as an individual being. ………… That is the objective truth. Teach
about the physical human being and its organs and functions in relation to the soul and spirit.”.
R. Steiner, 1921. Faculty Meetings with Teachers.
The Central Experience of the Content
This topic attempts to provide an understanding of the organs of the body in relation to the soul – spiritual
(psychological – consciousness) nature of the human being. This involves understanding the anatomy
and functional relationships of the organs with the circulatory system for processes such as respiration,
digestion, warmth maintenance, immune response, excretion, blood formation, heart health and renewal
from sleep.
Future Capacities
The questions and topics go beyond just anatomical structure and function and provide an opportunity for
the 16 year olds to know themselves better – perhaps helps them in the struggle for self mastery, on the
one hand and empathy for those fated with serious illness on the other.
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Content Description
Science 10.5

Biology: The Circulatory System and the Inner Organs

(Main Lesson)

1. Students learn to understand: the functional areas of the body in relation to consciousness and
symmetry; the four stages of the digestive process in relation to consciousness; the structure
and function of the lungs; measurement of vital capacity; the large circulatory system; the
pulmonary circulatory system; the lymphatic system ; embryological development of the heart
out of the movement of the blood; the arterial and venous side of the circulatory system; the
cardiac cycle; heart /lung rhythms ; sphygmomanometry; blood typing ; the organs of the
hypochondrium; the polarity of the liver and kidneys. In all topics time is given to consider more
than just structure and function. The relationship of organic life to consciousness, health and
well-being are also included for consideration.
2. They participate in class experiments and demonstrations, showing accurate drawing;
descriptive writing; integration of experiences via group discussion, class discussion and
debate; explanatory writing, ability to use some more specialised pieces of equipment such as
the sphygmomanometer, stethoscope, spirometer and blood type testing equipment.
Threefold Cycle of Content Elaboration
Learning Experiences
Students learn about the
areas of symmetry and
asymmetry in the body and
engage in experiments to
investigate this question.
They participate in class
experiments and
demonstrations about the
breath, vital capacity, pulse
measurement at rest and
after exercise; listening to
the beat of the heart with a
stethoscope; measure blood
pressure with a
sphygmomanometer;
They learn about sleep and
the way that the circulatory
system changes during
sleep and waking.

They engage in experiments
which explore the behaviour
of fluids in response to
movement.
Students learn about illness
of the different organ
systems and the immune
system.

Multi-modal Artistic Activities

Conceptual Content

They write about this, make accurate
drawings and discuss questions in
writing.

They understand that a
relationship exists between
symmetry in the body and wilful
action.

They learn to use specialised pieces
of equipment, record results in a neat
clear way, discuss the results in a
way that makes use of their learning
about the human body; make
accurate anatomical drawings and
descriptions of function of: lungs; the
heart; the circulatory system; the
digestive system; the kidneys; the
liver and the portal vein system;
They write and discuss how the blood
proportions in the core and periphery
of the circulatory system change
during sleep and waking. Drawings
are made of the blood supply to the
embryo and the changed that occur at
birth when the child takes the first
breath;
Drawings and writing explore the
question of rhythm and its role in
health and well being.
They draw the stages of the heart’s
development during the embryonic
period.
Students undergo an intensive Senior
First Aid Course which qualifies them
to administer first aid to others.

They gain understanding of:
the lungs and the mechanics of
the breath; illnesses like
asthma, emphysema and
conditions where the pleura are
ruptured; blood typing; the
nature of the blood; the structure
and function of veins, arteries,
capillaries and lymph vessels;
the open and closed nature of
the circulatory system; the
changes in the heart that take
place between systole and
diastole; how to interpret the
systolic and the diastolic
readings of the
sphygmomanometer;
They understand that different
organs require different blood
supplies e.g. the brain and the
liver, and that arterial blood is
most used where there is a lot of
consciousness and symmetry
whereas the venous blood is
more emphasised in organs with
great vitality but where our
consciousness is very low.
Understanding of societal
disease such as heart illness,
HIV, liver cirrhosis are gained.
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Science 10.6

The Earth in Movement (Main Lesson)

“The adolescent soul requires in the transition from the 14th to the 16th year, exercises offered to develop
the now more consciously experienced power of discernment. Judgements want to be activated by them,
in that the dynamic thinking is activated and schooled in a more focussed way. Pure causal judgements
in the inorganic world are determined by the things themselves. However, when it depends on
recognising movement as such, the inner formative power of human thinking is challenged to a higher
degree.”
Hans-Ulrich Schmutz, 2001.
The Central Experience of the Content
The students have as a latent question: Is the Earth as a whole an organism or a dead inorganic form?
The students can begin to answer this question in this block. We turn to the most varied movements of air,
water, and the rock layers of the earth’s crust.
Future Capacities
The young person has the opportunity with this topic to get closer to one of the great mysteries facing
humanity - the changing weather and the different causes which influence it.
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Content Description
Science 10.6
The Earth in Movement (Main Lesson)
Students will learn to:
1. Study the vertical and horizontal movements in the layers of the earth;
2. Study the currents in the waters and the atmosphere, from the lithosphere to the stratosphere;
3. Study the mantle currents of the earth to gain a deeper understanding of plate tectonics.
4. They will draw, write, analyse, discuss, question and learn to interpret information about the
atmosphere, oceans and the earth so that they can start to form informed opinions about the
Earth and its climate.
5. They will discuss continental drift, plate tectonics, moon and tide effects, sun and climate effects
and expanding earth theory.
Threefold Cycle of Content Elaboration
Learning Experiences

Multi-modal Artistic Activities

Students will learn about:
mantles of the earth from the
lithosphere to the stratosphere;

They will draw maps of ocean deep
currents and shallow currents, air
currents and their rhythms.

The inner structure of the earth;
Movements of the tectonic
plates;
Characteristics of water and
how it flows: rivers and ocean
currents as living organs of the
earth: interchange between
deep and surface currents.
The links between ocean
currents and climate, e.g. the
Gulf Stream, trade winds, el
Nino, etc.
The layers of the atmosphere:
meteorology: the planetary
winds: the earth’s magnetic
field;
interplay between climate and
vegetation: the ecosystems of
the earth as organs of an
organism;

They will write descriptions of the
movements of the earth’s layers and
study the diaries of ocean and polar
explorers like Nansen and Wegener.
They will make observations of
clouds and planetary ( moon)
movements and keep records of
weather.
The sunspot activity can be followed
and connections sought with weather
patterns.
They will draw and interpret: the
series of events leading up to a
change of local weather; the inside
of a cyclone; the movements of the
mantle molten rocks; the layers of
the atmosphere.

Conceptual Content
Students will understand the
role of ocean currents in
determining global weather
patterns.
They will understand the role
of the moon in the tidal
movements of the oceans of
the world.
They will learn how to predict
weather patterns from isobar
maps.
They will understand the
evidence for plate tectonics
and how to see the areas of
compression and relaxation
as part of a deep vertical
rhythm within the earth.
They will understand the
conditions for extreme
weather events such as
cyclones as well as how to
interpret cold fronts that bring
rain and a change of wind
direction.

Movements and rhythms of the
earth.
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Science 10.7

Gardening / Horticulture

The Central Experience of the Content
The theme of the work in this year is to work with trees.
Future Capacities
“The topic provides opportunity to strive for understanding of long-term cycles and inter-relationships.
Developing a broad and integrated outlook from: personal to community; the detail to the whole;
terrestrial to cosmic.” The Mt Barker Waldorf School Gardening Curriculum.

Content Description
Science 10.7

Topic : Gardening / Horticulture

(Garden lessons)

Students will learn to:
1. work with trees and their care, train espalier, prune; identify and care for trees, learn how to
graft; learn about coppicing; propagate native trees; make and use tree paste.
2. The learning will include propagation, cuttings, grafting, cross fertilisation and seed propagation
as well as the understanding of cloning and sexual reproduction and the way that genetic
substance/DNA is involved in both forms of reproduction.
Threefold Cycle of Content Elaboration
Learning Experiences
Orchard:
Espalier, pleaching
arbours, training plants for
form or production/fodder,
by pruning (make an
animal-feeding live fence).
(Autumn
Raising fruit trees: from
stock plant production to
grafted tree for sale (3
yrs.) (grafting in Winter)
Tree uses: windbreak,
fodder, shade, wildlife etc.
Woodlot: coppicing soft
and hardwoods,
intercropping (short and
long term), fast & slow
burning species (harvest
at correct time for
maximum heat)

Multi-modal Artistic Activities

Conceptual Content

Identification, care of trees (different
types and needs) and the leguminous
pasture; watering, feeding, pruning,
budding-on experiments; pests and
control (Summer & Autumn terms)
Making & using tree paste for pruning
& root dips
Students grow them and plant out the
school where needed

They understand: the role of the
tree in the biosphere; Plant
forms & topography

Collecting & propagating native tree
seeds (heating, scarification, chilling,
etc.). Picking out and growing on.
Planting out as a community project,
close to the school, when grown.
Craftwoods: for toy & furniture &
basket making (establishing school
resources)
Making & using 501 for flavour/aroma
and fruiting; Peppering
Visits to farms and gardens and a ‘flow
form’
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Achievement Standards Year 10 Science
1. By the end of year 10 students can calculate the depth of a well using the timing of a stone to fall
to the water level. They understand static forces and dynamic forces and how to calculate the
balancing of forces. They can predict chemical reactions such as the acid replacement reaction
or a base replacement reaction. They can calculate crystallisation amounts from saturation
solubility tables in relationship to temperature. They explain how chemical reactions are used to
produce particular products and how different factors influence the rate of reactions. They
describe models of energy transfer and apply these to explain phenomena. They explain the
concept of energy conservation and represent energy transfer and transformation within systems.
Students analyse how the models and theories they use have developed over time and discuss
the factors that prompted their review.
2. They analyse the relationship between structure and function at cell, organ and body system
levels. They understand the relationship between organ systems and the levels of consciousness
such as waking, dreaming and sleeping. They understand the relationship between current
epidemiology and lifestyle which affects health. They understand the interrelationship between
the circulatory system and the different organ systems connected by it.
3. They apply relationships between force, mass and acceleration to predict changes in the motion
of objects. Students describe and analyse interactions and cycles within and between Earth’s
spheres. They understand the relationships between the movement of the earth, moon and sun
in its relationships to the seasons, climatic change and oceanography. They evaluate the
evidence for scientific theories that explain the origin of the universe and the diversity of life on
Earth
4. Students develop questions and hypotheses and independently design and improve appropriate
methods of investigation, including field work and laboratory experimentation. They explain how
they have considered reliability, safety, fairness and ethical actions in their methods and identify
where digital technologies can be used to enhance the quality of data. When analysing data,
selecting evidence and developing and justifying conclusions, they identify alternative
explanations for findings and explain any sources of uncertainty. Students evaluate the validity
and reliability of claims made in secondary sources with reference to currently held scientific
views, the quality of the methodology and the evidence cited. They construct evidence-based
arguments and select appropriate representations and text types to communicate science ideas
for specific purposes.

General Capabilities: Year 10 Science
Literacy
As in years 7 to 9 scientific literacy is developed further in Science 10.1 – 10.7. The year 10 topics take
the level of abstraction to a new level. For example, the topic of mechanics from previous years, in year
10, becomes a study of motion (kinematics), forces and materials (statics) and forces in movement
(dynamics), (Science 10.1). The chemistry of salts (Science 10.3 and 10.4) involves understanding the
convention of naming, for example in the salt sodium sulphate, the base potential of the salt is referred to
in the first part of the name and the acid potential in the second part of the name. Formulae of salts are
also learnt. Working with the solubility curves of salts requires a further form of scientific literacy.
In the study of the inner organs and the circulatory system, (Science 10.5), the language of anatomy, the
endocrine glands, histology and physiology are learnt in written form and in diagrammatic form.
In Science 10.6 the language of oceanography, climatology and astronomy are used as the basis for
description and understanding of the phenomena of the weather.
Numeracy
In year 10 the science subjects have many opportunities for the furthering of numeracy. In Science 10.1
the laws of mechanics have mathematical expression, which often are fundamental to their
understanding, e.g. the relationship between acceleration, speed, time and distance, or the resolution of
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forces of compression and stretching within a self-standing frame of a house. In Science 10.2 binary
number theory is combined with logic circuits to make an adder. In year 10 chemistry, (Science 10.3
and10.4), the relationship between solubility and temperature become the basis for calculating crystal
yield from cooling saturated solutions of salts. In Biology (Science 10.5) sphygmomanometers are used
to measure systolic and diastolic blood pressure, stethoscopes are used to measure pulse before and
after exercise and spirometers are used to measure vital capacity. In Science 10.6 numeracy is exercised
in the interpretation of isobar weather maps and the astronomical/geometrical calculations for the
movement of the earth through he solar system.

Competence in Information and Communication Technology
In the Australian Steiner Curriculum Framework in Year 10 ICT plays a big role either by being integrated
into the Science 10.1 to 10.7 or by being a subject for itself as in Science 10.2.
By creating AND, OR and XOR logic circuits using electromagnetic relay switches, students build half
adders, which then are combined into full adders. For such full adders can then be combined to add 4 bit
numbers. This type of work is in addition to the “learn to drive lessons” where soft ware is made available.
In the case above, the lesson is more of a “getting inside the black box experience, which accompanies
further expansion of the use of software in, for example, the use of GIS software for surveying and
mapping (Maths 10).
Critical and Creative Thinking
In Year 10 the development of critical and creative thinking is taken a step further than for years 7-9. 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 10, the intellectual discernment required for integration of laws from different areas of science into
the understanding of significant applications (Science 9.1-7), is now taken further into a more theoretical
and fundamental level of understanding. Understanding the laws of force and energy, expressed, for
example in Newtonian mechanics requires a degree of theoretical discernment that is more challenging
than understanding the basic workings of a telephone. It enables thinking to grasp some of the
happenings in the world in a predictive way. For example, a student, who has learned the laws of motion,
can stand next to a precipice, drop a stone off the edge, count how long it takes for the stone to hit the
bottom and then calculate with certainty the distance from top to bottom of the precipice (Science 10.1).
Similarly in Science 10.3 and 10.4, a student is able to predict with some certainty the outcome of an acid
replacement reaction when, for example, sulphuric acid is added to a chloride salt. In Science 10.6, the
student learns to read weather maps and predict weather behaviour both in the present and in a seasonal
context over the year. The ebb and flow of the tides can be predicted in its relation to the movement of
the moon. In Science 10.7, the technology of grafting allows creative combinations of fruit to be grafted
on suitable host plants.

The different areas of Year 10 Science 10.1 -10.7 engage thinking in qualitatively different ways, each
exercising in different ways the ability to exercise one’s own thinking with confidence in its application to
world phenomena. This forms “the muscle” of thinking which is then able to tackle the more philosophical
discernment required for the topics of Years 11 and 12.
Ethical Behaviour
As in Years 7 to 9 this capability is developed further in year 10 through the refinement of the process of
reporting and explanation. The predictive thinking now needs a level of precision and inward certainty,
which builds confidence and also responsibility. In Science 10.1 and 10.2, the topic of bridge building
comes up both theoretically and practically. This study of bridges and the biographies of those who have
dared to make bridges is one of endurance and courage. These biographies can be beacons of
inspiration for young people when they realise what courage, responsibility and intellectual rigour it takes
to span a harbour with a bridge or launch astronauts into space in a shuttle.
Learning about salts, acids and bases can lead to an appreciation of how large scale effects can be the
result of quite simple fundamental laws, for example the salinity crisis that effects large areas of Australia.
At the same time they can become aware of how very sustainable industry can be carried out with basic
chemical principles, for example the methods for winning large quantities of salt from the sea using solar
evaporation,(Science 10.3 and 10.4). Science 10.5 leads discussion directly into questions of personal
and public health, the role of organ transplants – all areas that awaken the adolescent to larger vistas of
their own social responsibilities. The study of weather processes (Science 10.6) offers opportunity for the
©SEA: ASCF
SCIENCE EXTENDED Stage 4 Year 10
Page 21 of 24
www.steinereducation.edu.auVersion: October/November 2011 rev April 2012/Sep2014

AUSTRALIAN STEINER CURRICULUM FRAMEWORK
adolescent to understand one of the big modern controversies, global warming and the way that we
understand it, while Science 10.2 and Science 10.7 offer practical ways that we can act in our modern
world to address the problems e.g. carbon sequestration in the soil by organic humus building and
sustainable building practice. This approach of both bringing awareness of large problems as well as
ways of solving them are powerful incentives for adolescents to take up their growing responsibilities in
relation to their life styles.
.
Personal and Social Competence
What has been described for earlier year levels holds true here too (Science 10.1-7).
The laboratory work continues in demanding new levels of skill and responsibility, which increases the
confidence with which the adolescence approaches learning. They realise that their own thinking is
related to operative laws in the world. This builds a new level of confidence in their own intentionality and
ability to influence the world in a positive way.
The study of their own anatomy and physiology in relation to consciousness and psychology increases
their self-understanding and can help in the way they form and understand relationships with others
(Science 10.5).
Intercultural Understanding
The study of the movement processes of the Earth (Science 10.6) lead to a new relationship to the planet
we occupy and the way that its fluid processes link us to all other areas of it. This relationship to the Earth
is a necessary precursor to build the social understandings with other cultures. The chemistry of salt
(Science 10.3 and 10.4) has many connections to other cultures e.g. the Dead Sea and the cultural
riches that have developed around there; the use of salt in cultures where it is a currency (parts of Africa);
the role of salt in the independence of India from colonialism (Ghandi’s salt march).
The horticultural studies (Science 10.7) include care of woody plants and trees, a topic, which again has
many connections to other cultures, for example, the amazing treatment of woody plants in cultures of the
far east (Japan and Bonsai).

Cross Curriculum Priorities
Histories and cultures of Aboriginal and Torres Strait Island peoples
Consideration of Aboriginal technology such as the woomera can be a worthwhile example of the studies
in Science 10.1, while Science 10.2 can provide possibilities for understanding how to overcome
communication issues for indigenous students living in remote communities. Science 10.5 also provides
opportunity for understanding community health issues.

Asia and Australia’s Engagement with Asia
Science 10.2, 10.2, 10.3, 10.4, 10.5 and 10.7 all provide examples which are taken from an Asian or
Asia/Australia context e.g. the export of soda products from the solariums of South Australia to markets
in Asia. Science 10.6 particularly provide opportunity to make a connection between Australia and Asia in
the understanding of global weather patterns such as the monsoon systems which in themselves are the
result of mountain and ocean relationships.
Sustainability
The Class 10 student has an understanding of the influence of global geographical and environmental
factors (Science 10.6) on human history. They have considered numerous historical pictures of the
interdependence of human societies and the environment they live in (Science 10.3, Science 10.5). They
are now developing a more conscious and well informed understanding of the issues around 21 st century
living: an interdependent biosphere, a world with increasing global connection and with increasingly
concentrated human populations. They learn not only about the global problems but also what the
solutions might be (Science 10.2 and Science 10.7.

©SEA: ASCF
SCIENCE EXTENDED Stage 4 Year 10
Page 22 of 24
www.steinereducation.edu.auVersion: October/November 2011 rev April 2012/Sep2014

AUSTRALIAN STEINER CURRICULUM FRAMEWORK

Links to Other Learning Areas
The science studies of year 10 provide ample opportunity for linkages with other subjects such as
mathematics, history, psychology, and the arts.
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