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Stem Cell Teachers’ Kit Curriculum Gu
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National Curriculum

Reference: Shape of the National Curriculum: Science 2009. Accessed from http://www.acara.edu.au/default.asp on 11/5/2010.

Cells and living things

The human body

Science understanding

Be aware of contemporary issues such as stem

cell research, gene technology

Apply scientific understandings to make responsible,

ethical and informed decisions about issues

Science as a human endeavour

Be aware of the nature of science and research of

Australian scientists
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Below are examples of where activities from this Teachers’ Kit can be used in subjects other than Science and biology.
The VCE Religious education and VCE Philosophy courses have been used as an example.
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Example 1: VCE Religion and society, Unit 2 — ethics and morality
Select an appropriate ethical issue for study and
Skills identify the contending individuals and groups.
Explain and evaluate the ethical decision making
process at work in the debate v
Knowledge To evaluate a contemporary ethical debate v v v v v v v v v v v v v v v v v v v v v v v v
Unit 2, AOS 3 Debate v
Oral presentation v
Assessment Essay v
Written exercise v v
Example 2: VCE Philosophy
Explain and discuss the relationship between an
Skills ethical position and a relevant contemporary debate = v/ v v v v v v v v v v v v v v v v v v v v v v v v
Applied ethics: Should IVF, human cloning, stem cell
research and other bio-technologies be pursued? v v v v v v v v v v v v v v v v v v v v
Viewpoints and arguments central to the
ethical problems v v v v v v
Knowledge Unit 2. AOS 13 Debates and questions that arise from exploration
’ ’ of the ethical problems v v v v v v v
Definitions of key terms and concepts associated
with the ethical problems v v v v v v v v v v v v v
The contentious nature of ethical debates v v v v v v
Essa v
Assessment Y
Presentation/dialogue v v v
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New South Wales

Year 11

Preliminary course

Skills

8.3.3 Patterns in nature

Year 12

Skills Prelim and Year 12

9.3.5 Blueprint for life

9.4.5 The search for
better health

9.4.6 The search for
better health

Content and assessment )
9.6.5 option

- Biotechnology

9.6.6 option
— Biotechnology

9.6.7 option
— Biotechnology

9.8.6 option
— The human story

Communicating information and understanding

Developing scientific thinking and
problem-solving techniques

Working individually and in teams

Identify some examples that demonstrate the
structural and functional relationships between
cells, tissues, organs and organ systems in
multicellular organisms

Communicating information and understanding

Developing scientific thinking and problem-
solving techniques

Working individually and in teams

Current reproductive technologies and genetic
engineering have the potential to alter the path of
evolution: process information from secondary
sources to describe a methodology used in cloning

Describe and explain the immune response in
the human body

Identify data sources, gather information from
secondary sources to analyse and present
information about the occurrence, symptoms,
cause, treatment/management of a named
non-infectious disease

Describe the following recombinant DNA techniques
used in biotechnology, including: use of DNA vectors

Identify data sources, gather, analyse and process
information to present one case study on the
application of biotechnology in — medicine

Use available evidence to identify and discuss
ethical and social issues associated with the use
of biotechnology

Analyse the possible effects on human evolution
of the following factors: modern medicine;
genetic engineering

Activity 1.1 Introducing... stem cells!

v

Activity 1.2 Tuning in = stem cell word splash

<

Activity 1.3 What are stem cells?

<

Activity 2.1: The two main categories of stem cells

Activity 2.2 Visualising thinking about stem cells

Activity 2.3 Consolidating knowledge about stem cells

<

Activity 24: Potent lingo

<

Activity 2.5 So what's so special about stem cells?

<

Activity 3.1 Forming an embryo - from egg to blastocyst

<

Activity 3.2 IVF = how does it work?

<

Activity 3.3 Reprogramming cells - plants can do it

naturally, why can't we?

Activity 34 Reprogramming cells - iPS stem cells and

somatic cell nuclear transfer

Activity 3.5 How are stem cells specialised into different

cell types?

Activity 4.1 What are stem cells currently being used for?

Activity 4.2 Uses of stem cells — media review

<

Activity 4.3 Stem cell research assignments

<

Activity 5.1 Stem cell opinion poll

Activity 5.2 Stem cells - fact or fiction

<

Activity 5.3 Commonly asked questions about stem cells

Activity 54 Newspaper splash - stem cells in the media

Activity 5.5 Medical tourism — not always a happy holiday

Activity 6.1: Its stem cells — the issues

<

Activity 6.2: It's topical - stem cells issues essay

<

Activity 6.3: It's printable — writing media articles

<

Activity 6.4: It's ethical - role play an ethics committee

Activity 6.5: It's presentable — presentations on stem cells

Activity 6.6: —It's personal - blogs, chats and

discussion activities
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Senior Biology
Key concepts Key ideas
Understanding biology v v v v v v v v v v v v v v v v v v v v v v v v v
Skills Evaluating biological issues v v v
Attitudes and values. v v v v v v v v v v v v v v
Key concept 1: Cells are 3. There are different types of cells and the ways
the functioning units of all they are organised influences their functioning
living things (UB and EBI) v v v M v v v v v v v v v v v v
5. Cell division is an integral part of growth and
reproduction (UB, EBI) v v M v v
Content and skills K 2 Multicellul 6. The set of systems comprising an organism
©y concept e MUCEIUIAr | o pjeg it to function in its environment (UB, EBI, AV) v v v v v v
organisms are functioning
sets of interrelated systems | 17 Living things employ a variety of reproductive
strategies (UB, EBI, AV) v v
10. Malfunctioning in one system or part of a
system may affect the whole organism (UB) v v v v

Key concept 6: There are 18. Human understanding of the mechanisms of

mechanisms by which reproduction and DNA structure and function

phuracteristicg of individuals have led to intervention in natural processes
in one generation are passed (UB, EB, AV)

on to the next generation v v v v v v v v v v v v v v . . .
Research articles for and against genetic

engineering to develop an understanding of

Assessment controversial issues involved (UB 1-3, EBI 134, AV) v v 4 4 v v v v 4 4 v v v v v 4 4 v v v v v v v v

Prepare for a class debate on selected issues
(1B 134 AV) v v v v v v v v v v v v v v v v v v v v v v v v
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SA - Stage 1 (from 2010)
Select and critically evaluate biological evidence from different sources and
present informed conclusions and personal views on social, ethical, and
environmental issues v v v v v v v v v v v ' v v v v v v v v v v v v v v
Skills Communicate their knowledge and understanding of biological concepts using
appropriate biological terms and conventions v v v v v v v v v v v v v v v v ' v v v '
Demonstrate and apply biological knowledge and understanding v v v v v v v v v v v v v ' v v v
Study of cellular biology v v v v v v v v v v v v v v v v v v v v
Knowledge/content Ethical issues related to cellular biology (stem cell research, IVF, cloning) v v v v v v v v v v v v v v v
Physiology - disease and the immune response v v v v v
Issues investigations v v v v v v v v v v v ' ' v v
Assessment
Skills and applications tasks v v v v ' ' ' ' v v v v v v v v
SA - Stage 2 (from 2011)
Select and critically evaluate biological evidence from different sources and
present informed conclusions and personal views on social, ethical, and
environmental issues v v v v v v v v v v v v v v v v v v v v v v v v v v
Skills Communicate their knowledge and understanding of biological concepts
using appropriate biological terms and conventions v v v v v v v v v v v v v v v v v v v v v v v v v v
Demonstrate and apply biological knowledge and understanding
C4. The intracellular environment of cells differs in composition from the
extracellular environment of cells v
C8. Cells arise from pre-existing cells, and cell division leads to an
increase in cell number
C9. Division may be regulated by internal and external factors
C11. Human beings culture cells for a variety of purposes
Content/knowledge C12. Chemicals can interfere with cell metabolism v v v v v v v
O1. There is a hierarchical structure within multicellular organisms v v v v v v v v v v v v v v v v v v
010. Human beings can alter the genetic composition of organisms v v v v v v
O11. Human beings can control many aspects of their lifestyle v v v v v v v v v
E1. The level of human population is a biological and ethical issue v v v v v v v v v v
M16. Human beings can manipulate DNA v v v v v v v v v v v v v v
M9. Molecular recognition is an important property for life processes v v
Issues investigations v v v v v v v v v v v v v v v v v v v v
Assessment
Skills and applications tasks v v v v v v v v v v v v v v v
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VIC - Biology Year 11
Apply biological understanding v v v v v v v v v v v v v v v v v v v v v v
Skils Communicate biological information
and understanding v v v v v v v v v v v v v v v v v v v v v v v v v v
Cell structure: prokaryotic and eukaryotic cells at light
Unit 1, AOS 1 and electron microscope levels; cellular organisation v v v v v v v v v v
Cell replication: purposes of cell replication (mitosis
Knowledge and cytokinesis); cell growth, cell size and cell division v v v v v v v v v v v
Reproduction: asexual and sexual reproduction;
Unit 1, AOS 2 mechanisms and systems of reproduction in
unicellular and multicellular organisms v v
Multimedia or web page presentation v v
Oral presentation
Unit 1, A0S 1
Assessment Annotated poster v
Problem solving task v v
Unit 1, A0S 2 Same as above v v v v v v v
VIC — Biology Year 12
Apply biological understanding v v v v v v v v v v v v v v v v v v v v v v v v v v
Skills Unit 3 and 4 Communicate biological information
and understanding v v v v v v v v v v v v v v v v v v v v v v v v v v
Coordination and regulation: roles of nervous and
endocrine systems v v
Signalling molecules and signal transduction v v
Unit 3, AOS 2 Detecting ‘self and ‘non-self molecules v v v
Pathogens: non-cellular agents, cellular
Content/knowledge agents; controls v v v
Immune response: specific immune response v
Disorders of the immune response: autoimmunity v
Tools and techniques: gene cloning, gene
. transformation; gene delivery systems v v v v v
Unit 4,A0S 1 : :
Cell reproduction: cell cycle, gamete production;
inputs and outputs of meiosis v v v v
. Human intervention in evolutionary processes:
Assessment Unit 4, A0S 2 stem cell differentiation v v v v ivivi vl@v v v v v v v v v v v v iviviv v v
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Western Australia

Biology Stages 1 and 2

Planning and conducting ethical biological research

Evaluating and communicating as a biologist

Stages 1 and 2

Skills

Cells and the comparison of different tissues,
organs or systems from selected organisms

Stage 1ABIO

Structural and functional differences between

cells in plants, animals and protists

Stage 1ABIO

Specialised reproductive cells (gametes) pollen,
sperm and ova. Mechanisms of fertilisation in

plants and animals

Stage 1BBIO

Knowledge

Practical applications of biotechnology including
the manipulation and control of reproduction

Stage 1BBIO

Compare plant and animal cells

Stage 2ABIO
Stage 2BBIO

Sexual reproduction in animals

Extended response

Assessment

Biology Stage 3

Planning and conducting ethical biological research

Evaluating and communicating as a biologist

Stage 3

Skills

Applications of DNA technologies

Stage 3B

Control of cellular activities

Stage 3B
Stage 3

Content/knowledge

Extended response

Assessment






