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As a principal consultant, Dr Anne Tweed supports schools, districts and state
departments with professional development activities that develop highly qualified
teachers. Anne is a former president of the US National Science Teachers
Association (NSTA) and spent 30 years teaching secondary school science, including
environmental science, biology, chemistry, Earth science and marine science. She
is now a Principal Consultant at McREL International. In addition to writing several
books and articles, Anne also worked on the program planning team to revise the
2009 NAEP Framework for Science.
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Unburdening the Curriculum

Time in school for teaching and learning is not limitless. Yet many textbooks and course syllabi seem to
assume otherwise. They include a great abundance of topics, many of which are treated in superficial
detail and employ technical language that far exceeds most students' understanding.

Cutting Major Topics

The case for reducing the number of different topics taught in science, mathematics, and technology is
straightforward. A basic message from research on how children learn science is that (1) many science
concepts are inconsistent with children's beliefs about how the natural world works, and (2) for children
to understand science concepts often requires that they wrestle with how those concepts are more
satisfactory than their own current beliefs. Learning science effectively, therefore, requires direct
involvement with phenomena and much discussion of how to interpret observations. Moreover, it
requires encountering the intended concepts in a variety of contexts and successively more adequate
formulations—activities that obviously take time.

Pruning Subtopics from Major Topics

Similar arguments can be made for a less radical adjustment of traditional curriculum content that will
leave time for higher-priority learning goals. Part of the curriculum problem is that, in addition to
treating too many major topics, the curriculum treats many subtopics within them with excessive detail
(relative to the topic's importance for literacy). In addition to eliminating whole topics, therefore,
progress can be made by cutting back on the extent and complexity of the treatment of at least some
topics. Whereas dropping whole topics can lead to the elimination of whole chapters or units, pruning
may correspond loosely to cutting out paragraphs at the subtopic level. The purpose of such pruning is
to focus on what is really important to know about a topic rather than on how to make it easier to learn.
Trimming Technical Vocabulary

A special case of pruning topics involves cutting back on the teaching of technical terms for their own
sake. It is not an easy task. Some teachers say that technical vocabulary has been an integral part of
their instruction for so long that they can barely conceive of what topics would be without it. And de-
emphasizing vocabulary may not produce immediate cheers from students either, particularly the older
ones, since many of them have come to believe that memorizing words is the same thing as
understanding the concepts—and they have become very good at it. Students' inclination, reinforced
over years of schooling, to substitute memorization for understanding is all the more reason for
teachers to help students get better at learning content that has greater utility and durability.
Reducing Wasteful Repetition

Overloading the curriculum with topics, overloading topics with detail, and having students learn words
and terms they don't need are not the only ways to waste instructional time. Another waste is the
unnecessary repetition of topics—the same ideas in the same contexts, often with the same activities
and the same questions. But deciding what is necessary and what is not is not always an easy matter.
The common student complaint that the same topics appear in successive grades, often in the same
way, is matched by the common teacher complaint that the students did not learn what they were
supposed to before, and so previous topics have to be "reviewed" or, to be frank about it, taught all
over again. This situation leads to frustration on the part of both teachers and students and to the loss
of opportunities to take up other topics or the same topic in a new and more advanced context.

Retrieved from http://www.project2061.org/publications/designs/default.ntm on 10 July 2013 from
AAAS, Designs for Science Literacy Chapter 7.
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ANNE TWEED MONDAY 26 May 2014

List of Assessment Statements for Energy Concepts, Knowledge and Skills

1. Recognizes that things that give off light often also give off heat

2. Explains that energy is needed to do work

3. Identifies uses of energy

4. Understands that sound is a form of energy

5. Relates kinetic energy to the speed of an object

6. Recognizes that heat can move from object to object by conduction

7. Compares ability of materials to conduct heat

8. Makes predictions about the transformation between kinetic and potential energy

9. Describes the transformations of energy that may occur in electrical systems

10. Explains that a turbine in a machine that is used in the transformation of mechanical
energy to electrical energy

11. Explains that energy cannot be created or destroyed, only changed from one form to
another

12. Defines Kinetic energy and gives examples

13. Classifies examples of heat transfer as conduction

14. Understands that heat flows from warmer to cooler objects until both reach equilibrium

15. Gives examples of energy transfer through radiation

16. Explains that when energy in converted from one form to another, heat is often produced
as a by-product

17. Recognizes the major forms of energy

18. Defines potential energy and gives examples

© 2014 Hawker Brownlow Education. All rights reserved. 11AT0403
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MONDAY 26 May 2014 SESSION THREE

Curriculum Mapping Project: Time Audit

Year 7 Science Units

Area Units Time

Introduction A. Science as a Human Endeavour: Nature A. 4 weeks

to Science of Science

Biology A. Diversity and Evolution: Classification A. 4 Weeks

B. Interdependence of Living Organisms B. 4 Weeks

and Systems: Food Webs

Chemistry A. Properties of Matter: Chemical A. 4 Weeks
Mixtures

Earth & Space A. Earth in Space and Time: Interactions A. 4 Weeks

Science between the Earth, Moon and Sun B. 5 Weeks

B. Earth Structures and the Changing
Earth: Renewable and Non-renewable

Resources
Physics A. Forces and Motion: Balanced and A. 4 Weeks
Unbalanced Forces B. 2 Weeks
B. Forces and Motion: Gravitational
Forces
Total: 8 Units 31 Weeks

Year 8 Science Units

Area Units Time
Biology A. Structure and Function of Living A. 4 Weeks
Organisms: Cells B. 7 Weeks

B. Structure and Function of Living
Organisms: Organ Systems

Chemistry A. Properties of Matter: The Particle A. 4 Weeks
Nature of Matter B. 3 Weeks
B. Properties of Matter: Elements and C. 3 Weeks
Compounds
C. Changes of Matter: Chemical Change
Earth & Space A. Earth Structure and the Changing Earth: A. 5 weeks
Rocks and Geologic Timescales
Physics A. Forms of Energy and Energy A. 5 Weeks

Transformations: Energy
Transformation

Total: 7 Units 31 Weeks

© 2014 Hawker Brownlow Education. All rights reserved. 11AT0403
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Year 9 Science Units

Area Units Time

Biology Structure and Function of Living A. 6 weeks
Organisms: System Coordination B. 6 weeks
Interdependence of Living Organisms
and Systems: Ecosystems

Chemistry Properties of Matter: Atomic Structures A. 3 weeks
Changes of Matter: Conservation of B. 3 weeks
Mass C. 3 weeks
Changes of Matter: Chemical Reactions

Earth & Space Earth Structures and the Changing A. 5 weeks
Earth: Dynamic Earth Systems

Physics Forms of Energy and Energy A. 5weeks
Transformations: Energy Transfer
Total: 7 Units 31 Weeks

Year 10 Science Units

Area Units Time

Biology Diversity and Evolution: Heredity A. 5weeks
Diversity and Evolution: Evolution and B. 5 weeks
Natural Selection.

Chemistry Properties of Matter: Understanding the A. 4 weeks
Periodic Table B. 5 weeks
Changes of Matter: Exploring Chemical
Reactions

Earth & Space Earth in Space and Time: Evolution and A. 4 weeks

Science Features of the Universe B. 5 weeks
Earth Structures and the Changing Earth
Climate Change

Physics Forms of Energy and Energy A. 3 weeks
Transformations: Conservation of B. 5 Weeks

Energy
Force and Motion: Laws of Motion

Total: 8 Units

Approximately 36 Weeks

© 2014 Hawker Brownlow Education. All rights reserved. 11AT0403
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RELATED RESOURCES

Available from Hawker Brownlow Education

Qty | Code Title Price
111001 Cla_ls_sroom Instruction That Works, 2nd $29.95
Edition
NSTO782 Designing E_ffectwe Science Instruction: What $39.95
Works In Science Classrooms
NST0881 Hard-to-Teach Biology Concepts $37.95
GLA1321 | Inside the Black Box: Maths $10.95 NsT0782 NsT08s1 GLAI32] GLA1338
GLA1338 | Inside the Black Box: Science $10.95
Using Technology with Classroom Instruction
12012 | Tat Works, 2nd Edition $35.95
102271 What Wprks In Schools: Translating Research $27.95
Into Action
Total (plus freight) $
112012 111001 102271
Attention Order Number .................... Terms of Trade
* Prices are quoted in Australian dollars (JAUD) and include GST
N f School  All prices are subject to change without notice.
ame or Jchoo e For New Zealand customers, at the time of invoice, we will convert the amount into New
Zealand dollars ($NZD) so that you can pay by cheque or credit card in New Zealand
Address dollars ($NZD).
 Full money-back guarantee.
e \We do realise it is difficult to order sight unseen. To assist you in your selection, please
State P/Code visit our website <www.hbe.com.au>. Go to ‘Browse Books’ and most titles will give you
the option to view the first few pages of the book. Click ‘View Contents’ on your selected
Count book page.
ouniry e \We will supply our books on approval, and if they do not suit your requirements we will
accept undamaged returns for full credit or refund. Posters are for firm sale only and will
Email: not be sent on approval. Please be aware that delivery and return postage is the respon-

O

Yes, | would like to receive emails from Hawker Brownlow Education about
future workshops, conferences and the latest publications.

sibility of the customer.

e Freight costs are determined at Australia Post rates, with a minimum delivery charge of
$9.50 within Australia and $15.00 for New Zealand for each order.

 Please provide your street address for delivery purposes.

To place an order, request a catalogue or find out more about our resources:

Call
1800 334 603
(03) 8558 2444

Fax
1800 150 445
(03) 8558 2400

Online Mail
www.hbe.com.au Hawker Brownlow Education
PO Box 580,

Moorabbin, VIC 3189

Do you want to know all about the latest professional development events in your area? Be the first to find out about new releases from world-renowned
and local authors with the HBE e-newsletter! Upcoming titles will feature authentic assessment and digital media, along with a strong focus on success
in mathematics and literacy. Sign up to our FREE e-newsletter at www.hbe.com.au.

Online ‘On Account’ ordering now available!

If you have a pre-existing account with Hawker Brownlow Education, you can now order online and pay using that account.




