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1.1 Background 

The Science Years 7–10 Support Document (2008) revises and updates the Science Stage 4–5 
Support Document (1999). It is intended to assist teachers to increase their understanding of 
the key aspects of the Science Years 7–10 Syllabus (2003). An updated copy of this syllabus 
is available on the NSW Board of Studies website. 

The Science Stages 4–5 Syllabus was published in 1998 and amended in 2003 as the Science 
Years 7–10 Syllabus. It builds on directions identified through international and national 
research into the teaching of science, and during wide circulation of the draft syllabus in NSW 
through consultation at forums with teachers, academics and science educators across all 
sectors. The Science Years 7–10 Syllabus has been developed within the parameters set by the 
Board of Studies NSW K–10 Curriculum Framework and is part of a continuum of learning 
from Kindergarten to Year 12 that supports sustained, sequential, high-quality learning in 
science. 

The syllabus rationale describes in broad terms the nature of the subject and outlines its 
relationships with the contemporary world and current practice. It explains the place and 
purpose of the subject in the curriculum, particularly how it contributes to the K–10 
Curriculum Framework, a key principle of which is that the curriculum must be inclusive of 
all students in New South Wales. 

The Science Years 7–10 Syllabus provides opportunities for students through their learning in 
science to: 
•	 develop through a range of contextualised learning experiences their science knowledge, 

understanding, skills, values and attitudes 
•	 explore through the Prescribed Focus Areas issues related to the history of science, nature 

and practice of science, applications and uses of science, implications for society and the 
environment, and current issues, research and development 

•	 develop scientific knowledge and understanding of the non-living world and living world 
using models, theories, laws, structures, systems and interactions 

•	 develop their expertise in working scientifically through the skills of planning and 
conducting scientific investigations, communicating information and understanding, 
developing scientific thinking and problem-solving techniques, and working individually 
and in teams. 

The Science Years 7–10 Syllabus promotes the concept that assessment for learning is integral 
to teaching and learning and recognises the importance of the active involvement of students 
in their own learning. This support document has been designed to assist teachers in planning 
and implementing learning/teaching programs based on the syllabus objectives and outcomes, 
and to show how these programs are underpinned by the principles of assessment for learning. 
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1.2	 The place of the Science Years 7–10 syllabus in the 
Science K–12 Curriculum 

Early Stage 1–Stage 3 

Science and Technology K–6 Syllabus 

Stages 4–5 

Science Years 7–10 Syllabus 

(incorporating Life Skills outcomes and content) 

Stage 6 

Preliminary
 
Biology, Chemistry,
 

Earth and Environmental
 
Science or Physics
 

Stage 6 

HSC
 
Biology, Chemistry,
 

Earth and Environmental
 
Science, Physics or Senior
 

Science
 

Stage 6 Stage 6 

Preliminary Science Life Skills 
Senior Science 

Stage 6 

Senior Science HSC 

Community, other education and learning, and workplace 
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1.3 The continuum of learning 

The Science Years 7–10 Syllabus consists of objectives, outcomes and the content expressed 
in terms of Contexts, Prescribed Focus Areas and Domain. The Science and Technology K–6 
Syllabus has the three main elements – objectives, outcomes and content – with the content 
organised around six Content Strands and three Learning Processes. While the syllabuses 
from Kindergarten to Year 12 may organise the content differently, there are clear 
underpinnings of knowledge and understanding, skills, and values and attitudes from one 
stage to another. 

It is possible to present the Kindergarten to Year 12 continuum of learning in a number of 
different ways. The sample that follows uses the model developed for the Stages 4–5 and 
Stage 6 syllabuses to demonstrate the K–12 continuum of outcomes of knowledge, 
understanding, skills, and values and attitudes. 

Prescribed Focus Areas (PFA) 

In Stages 1–3, students develop a general awareness of the Prescribed Focus Areas (PFA) 
through the values and attitudes developed in the Science and Technology K–6 Syllabus. From 
Stage 4 through to the HSC courses in Biology, Chemistry, Earth and Environmental Science, 
Physics and Senior Science, the focus is on developing a strong conceptual understanding of 
each Prescribed Focus Area. 

The continuum is evident across each of the stages in the ways in which students demonstrate 
the knowledge, understanding and skills they have developed about each of the Prescribed 
Focus Area outcomes. 
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Prescribed Focus Areas 

PFA Stages 1–3 Stage 4 Stage 5 Stage 6 (Preliminary)** Stage 6 (HSC)** 

A student: A student: A student: A student: A student: 

History appreciates 
contributions made by 
individuals, groups, 
cultures and 
communities to 
scientific and 
technological 
understanding 

identifies historical 
examples of how 
scientific 
knowledge has 
changed people’s 
understanding of 
the world 

explains how 
social factors 
influence the 
development and 
acceptance of 
scientific ideas 

outlines the historical 
development of major 
principles, concepts and 
ideas (area specified)* 

evaluates (discusses) how 
major advances in 
scientific understanding 
and technology have 
changed the direction or 
nature of scientific thinking 

Nature and gains satisfaction uses examples to describes the applies the processes that analyses the ways in which 
practice from their efforts to 

investigate, to design, 
to make and to use 
technology 

illustrate how 
models, theories 
and laws contribute 
to an understanding 
of phenomena 

processes that are 
applied to test 
and validate 
models, theories 
and laws 

are used to test and 
validate models, theories 
and laws of science with 
particular emphasis on 
first-hand investigations 
in (area specified) 

models, theories and laws 
in (area specified) have 
been tested and validated 
(applies the processes that 
have been used to test and 
validate models, theories 
and laws to investigations) 

Applications initiates scientific and identifies areas of evaluates the assesses the impact of assesses the impact of 
and uses technological tasks 

and challenges and 
perseveres with them 
to their completion 

everyday life that 
have been affected 
by scientific 
developments 

impact of 
applications of 
science on 
society and the 
environment 

particular technological 
advances on 
understanding in (area 
specified) 

particular advances in (area 
specified) on the 
development of 
technologies 

Implications 
for society and 
the 
environment 

shows informed 
commitment to 
improving the quality 
of society and the 
environment through 
science and 
technological 
activities 

identifies choices 
made by people 
with regard to 
scientific 
developments 

discusses 
scientific 
evidence 
supporting 
different 
viewpoints 

describes (identifies) 
applications of (area 
specified) which affect 
society or the environment 

assesses the impact of 
applications of (area 
specified) on society and 
the environment 

Current issues, appreciates the describes areas of analyses how describes (identifies) the describes possible future 
research and significance of current research current research scientific principles directions of (area 
developments Australian scientific 

and technological 
expertise across 
gender and cultural 
groups 
exhibits curiosity and 
responsiveness to 
scientific and 
technological ideas 
and evidence 

might affect 
people’s lives 

employed in particular 
areas of research in (area 
specified) 

specified) research 

* Area specified refers to Biology, Chemistry, Earth and Environmental Science, Physics or Senior Science. 
** The outcomes for the Senior Science course may differ from those of the other Stage 6 courses. Where this is the case the outcomes related 

to the Senior Science outcomes or differences in the Senior Science outcomes are shown in brackets. 
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Domain: knowledge and understanding 

In Stages 1–3, students develop a knowledge and understanding of the natural and made 
environment and apply this understanding to their everyday lives. Students research and 
investigate to identify phenomena and processes that have influenced Earth over time. They 
build on their existing understanding of forms of energy, the interactions between living 
things and their effects on the environment, and the processes that form and change the Earth 
over time. In Stages 4 and 5, students develop their understanding of models, theories and 
laws of science, and the systems and structures that describe the relationships between 
phenomena. The Stage 6 syllabuses identify, consolidate and build on the knowledge and 
understanding developed in the Science Years 7–10 Syllabus in specific content areas to 
provide students with a contemporary and coherent understanding of science. 

10 
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4.1 Introduction 

The Science Years 7–10 Syllabus identifies in the objectives, outcomes and content the skills 
of working scientifically to be developed as: 
•	 planning investigations 
•	 conducting investigations 
•	 communicating information and understanding 
•	 developing scientific thinking and problem-solving techniques 
•	 working individually and in teams. (Science Years 7–10 Syllabus, p 21). 

Practical experiences in Years 7–10 Science must occupy a minimum of 50 percent of allocated 
course time for students to demonstrate achievement in relation to the working scientifically 
skills outcomes of the syllabus. In developing the units of work the practical experiences based 
around appropriate skills essential content should be the central to the learning sequences. The 
nature and variety of these hands-on practical experiences within and across the learning 
program should provide opportunities for students to continually develop their expertise in each 
of the working scientifically skill areas. 

The Science Years 7–10 Syllabus identifies that practical experiences should emphasise hands-
on activities and include: 
•	 undertaking laboratory investigations 
•	 undertaking field work 
•	 using a range of data collection technologies and strategies 
•	 researching by using the library, internet and CD-ROMs (ICT) 
•	 using models 
•	 using or reorganising second-hand data including those in spreadsheets and databases 
•	 extracting information and reorganising information in the form of flow charts, tables, 

graphs, diagrams, prose, keys, spreadsheets and databases. 

Practical experiences may also incorporate activities such as: 
•	 using computer animations and simulations, video and film resources to capture and 

analyse information not readily available as a primary source 
•	 using data loggers to collect and record data. 

Hands-on practical experience should be selected to provide opportunities for students to 
address a range of knowledge, understanding and skill outcomes. In planning learning units 
careful consideration should be given when selecting the types of practical experiences to be 
used, to their purpose, the targeted working scientifically skills and the intended results of 
learning within and across the stage(s). 

4.2 Developing the skills of working scientifically 

In the Science Years 7–10 Syllabus there are working scientifically outcomes for each stage but 
the essential content is not stage specific. The content identifies the skills of working 
scientifically that students should be able to demonstrate by the end of Stage 5. It would be 
expected that in the units of work there would be explicit teaching and learning experiences that 
are appropriate to the types of hands-on practical experiences selected to address the targeted 
skills content and the stage outcome. 
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Students need not only to master the set of working scientifically skills described in the syllabus 
but also develop an understanding about what these skills are for, and when and how to use them 
in their own investigations. In planning units of work there should be careful integration of 
relevant science ideas/concepts within the hands-on practical experiences so that students are 
able to make meaningful links between what they are doing and how this learning relates to their 
knowledge and understanding of science. 

The selection of a variety of types of practical experience within each unit of work provides 
the opportunity to target different syllabus outcomes. Within and across stage(s) of the 
learning program, the range of syllabus skill outcomes should be addressed. 

Students entering Year 7 bring with them understanding and skills from their prior learning 
experiences in K–6 Science and Technology. The K–12 continuum shows the overview of 
the development of skills of working scientifically from Stage 1 through to Stage 6. Within 
each year and across the Stages 4 and 5 Science program, the emphasis in learning would 
progress towards students practising and applying their skills in working scientifically in 
new and increasingly complex situations as independent learners. 

To assist teachers in planning the skill development within and across the stages of the syllabus 
the content mapping grids could be used as a planning tool. The skills learning experiences can 
be broadly classified into one of three developmental levels. In the learning phase (L) the 
teacher establishes the student’s skill level and uses this as the basis for developing student 
understanding through explicit teaching of the relevant skills component. In the practising phase 
(P) the student uses the skills in tasks to achieve specific goals. The application phase (A) is 
when the student independently uses the skills in the course of regular work and as a foundation 
for the development of learning. Based on an analysis of all units of work, the learning exper-
iences in programs can be evaluated and modified to ensure that, in addressing the skills content 
of the syllabus, there is a continuum in the development within and across Stages 4 and 5. 

The learning/teaching program should include a balance between the different types of 
practical experiences such as demonstrations, research activities, field work, closed practical 
exercises and open-ended investigations. Recipe-style, worksheet-based laboratory exercises 
may be helpful in illustrating some concepts, assisting students to develop their skills in 
manipulating scientific equipment or in gaining skills in using and understanding techniques. 
However, when the learning experiences are dominated by these types of activities, students 
are provided with few opportunities to gain the range of hands-on experiences needed to 
develop all aspects of the skills of working scientifically. In particular these types of activities 
have limited scope for students to engage in scientific investigations in which they identify 
the question or problem to be investigated, the procedure to be used and apply critical 
analysis, creative thinking and problem-solving in seeking answers or solutions. 

All learning units should include a range of types of hands-on practical experiences through 
which students are actively engaged in practicing and applying a variety of techniques to 
gather, process and present first-hand data/information and that from secondary sources. 
When structuring the learning sequences in the units of work, opportunities for students to 
engage in team, group and class discussion should be included. This provides time for the 
students to share their ideas and develop the reasoning patterns central to thinking 
scientifically. The teacher’s role is to facilitate learning by engaging and stimulating the 
students in actively thinking and talking about their understanding and in thinking about 
their learning. 
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4.3 What do investigations mean in science? 

Science is a distinctive view and way of thinking about the world that is embedded in the culture 
of its times. Science has many methods of investigation, but central to all scientific inquiry is the 
notion that evidence forms the basis for defensible conclusions. Scientific inquiry is the variety 
of procedures that are creatively and flexibly used by scientists to find answers to questions 
about the natural world. As well as the valuing of evidence, scientific inquiry should encourage 
students to be curious and willing to speculate about and explore the natural world. Science 
attitudes include objectivity to reduce bias in interpretation of findings, openness to new ideas 
and willingness to modify explanations in light of new evidence, scepticism that seeks evidence 
before making decisions, respect for reason, and honesty. 

Science education should challenge students to be questioning, reflective and critical thinkers. It 
does this through their active engagement in hands-on practical experiences involving scientific 
investigations that test interesting, authentic questions relevant to their real world, challenge 
their ideas and understanding and emphasise the importance of evidence in forming conclusions. 
The Science Years 7–10 Syllabus clearly identifies that it is through their active participation in 
planning and conducting a range of first-hand investigations in a variety of situations that 
students develop their understanding about science and scientific inquiry. 

Students apply thinking and problem-solving in investigations to answer questions about the 
natural and technological world. They use their working scientifically skills to plan and conduct 
their investigation; to collect, process and interpret data/information; to communicate their 
conclusions; and to review and evaluate their plan, procedures and findings in order to pose 
more questions. Through their hands-on practical experiences they develop their understanding 
of the nature and practice of science and its importance and significance to their lifeworld. 

As shown in the following model, in practice these processes are adaptive and may not take 
place in the strict order of: Planning – Conducting – Processing – Evaluating. For example, at 
some point in the conducting phase it may be identified that further planning is needed and 
therefore a more recursive model may more accurately represent the investigation process. The 
model also identifies where these processes link to the working scientifically outcomes and 
content of the Science Years 7–10 Syllabus. 
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Revise 
methods 
and 
techniques 

Reformulate 
problem or 
hypothesis 

Revise 
methods 
and 
techniques 

Planning [4/5.13) 
Identify problem/question 

Identify variables 

Formulate a research question 
or a hypothesis and prediction 

Operationalise variables, plan 
the design and procedure 

Evaluating [4/5.19–21) 
Evaluate the design of the 
investigation and the techniques or 
methods used 

Evaluate findings in relation to the 
problem, question or hypothesis 

Conducting [4/5.14–16) 
Conduct preliminary trials 

Carry out the investigation, 
observe, measure and record 
data 

Processing [4/5.17–18) 
Use science knowledge to develop 
explanations for patterns, trends or 
relationships in data 

Analyse data; identify patterns or 
trends in data and relationships 
between variables 

Organise data, calculate, and 
construct graphs. 

Source: Hackling (1998). Adapted from a model of science investigation processes in Hackling and Fairbrother 
(1996). Reproduced with permission from the WA Department of Education and Training. 

Processing data and information 

In the Science Years 7–10 Syllabus it is expected that hands-on practical experiences will 
provide opportunities for extracting information from graphs, flow diagrams, text and 
audio/visual resources. Students are required to organise data and/or information into flow 
charts, tables, graphs, diagrams, spreadsheets and databases to show trends, patterns and 
relationships. They should also be able to construct a variety of specified types of graphs to 
clearly and succinctly present information. The understanding of data organisation in 
science and the level of skills in graphing required at each stage is consistent with that for 
the same stage in Years 7–10 Mathematics. 

Data handling skills in Science 
Different types of investigation will provide opportunities for students to practise and apply 
different approaches to the collection and analysis of data. In planning and evaluating Science 
learning units teachers should check that the data handling skills required are consistent with 
those identified for Stages 4 and 5 in the Mathematics Years 7–10 Syllabus. 
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Observations and measurements of variables can be presented as discrete or continuous. 
•	 Discrete data are in categories such as gender, type of animal, brand of paper towel, 

colour. 
•	 Continuous data are associated with measurement involving a standard scale with equal 

intervals such as height of plants in centimetres, the amount of fertiliser in grams and the 
length of time in seconds. 

Data may be represented in tables or graphs. A table emphasises the absolute value of the 
component data while a graph emphasises the relative value of the data and is a visual 
representation of comparative data. 

Tables 

Information is presented in tabular form to facilitate access to the information and to identify 
any distinguishing patterns. Tables give information in a matrix, ie columns and rows, organised 
for easy comparison. The deciding factor in the organisation of information in tabular form 
should be whether it assists the reader or viewer to access or interpret the information. 

When presenting information in a table the following features would be considered good 
practice: 
•	 the table should have a title 
•	 every column should have a heading 
•	 the units of measurement should be identified in the column heading 
•	 figures in each column or row should be aligned 
•	 a zero should only be used when a measurement of zero was obtained – use a dash when no 

reading was recorded 
•	 identical results should be written again, not shown with ‘ditto marks’ 
•	 the same item should not appear in more than one category 
•	 show totals, subtotals, and/or percentages where relevant. 

Graphs 

Graphs are a convenient method of displaying data. Graphs can be used to: 
•	 present and interpret data 
•	 present the results of an experiment 
•	 monitor the progress of an experiment 
•	 make a comparison with theory 
•	 investigate whether data fit the mathematical model 
•	 indicate the degree of reliability of the data 
•	 determine the value of some quantity 
•	 identify an empirical relationship between two quantities or help in the derivation of 

empirical equations 
•	 serve as visual aids. 

Students should be able to distinguish between, draw and interpret column graphs, histograms, 
divided bar, sector and line graphs. They should be able to select and use appropriately these 
graph types to display and represent particular data. The type of graph chosen should be the one 
that best allows the information presented to be interpreted and explained. 
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Students should keep a journal about their research project to record their planning, 
background research, how their ideas develop, strategies and possible solutions to identified 
problems, resources accessed, findings from and evaluation of their investigation. Journal 
records aid students in thinking about what they do and why, and gives teachers specific 
discussion areas with their students. In addition, journals are a tangible record of the SRP’s 
history, the regularity with which they work on the SRP and evidence of a student’s ability to 
work regularly at a task over a period of time. 

By incorporating the assessment criteria that will be used to provide feedback to students into 
the SRP information, assessment for learning opportunities can be included following the 
regular journal monitoring undertaken over the period of the SRP. A sample SRP journal 
information sheet provides a guideline to students. 

4.6 Use of animals in science teaching 

Teachers of science are aware of the importance of animals to teaching and learning in the 
school curriculum. Animals provide many opportunities for students to gain knowledge, 
acquire skills and develop appropriate, positive attitudes towards the welfare of animals. 

The use of animals in research and teaching in NSW is regulated by the Animal Research Act 
1985 (NSW), which places the responsibility for the care and welfare of animals in schools on 
the teacher involved with their use. Under the Act, ‘an animal’ means a vertebrate animal, 
and includes a mammal, bird, reptile, amphibian and fish, but does not include a human 
being. 

This legislation requires researchers and teachers to consider and apply three general 
principles (the 3Rs). They are: 
• the replacement of animals with other methods 
• the reduction of the number of animals used 
• the refinement of techniques used to reduce the impact on animals. 

Teaching activities involving animals may only be performed when a decision has been made 
that, after weighing the educational value against the potential negative effects on the welfare 
of the animal and deciding that no other non-animal or less sentient animal alternative is 
suitable, they are justified. 

If a teacher decides that animal use is justified, they should check that the activity is included 
in the list of approved activities. This list is in the document Animals in schools: Animal 
welfare guidelines for teachers and on the Animals in schools website at: 
<www.schools.nsw.edu.au/animalsinschools>. This document and website explains what to 
do if the activity is not included in the list of approved activities. 

The Animal Research Act requires all schools to have access to an Animal Ethics Committee 
(AEC). In the case of Department of Education and Training (DET) schools and Catholic 
Education Commission (CEC) schools, this requirement is fulfilled automatically by the 
Schools Animal Care and Ethics Committee (SACEC). Schools that are part of the 
Association of Independent Schools (AIS) and other independent schools may nominate the 
SACEC as their AEC or set up their own AEC. The SACEC was established by joint 
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agreement between the AIS, the CEC and the DET. Its role is to ensure that the use of animals 
by schools complies with the Act. 

The SACEC sends annually, to all the schools it serves, an Animal Research Authority. This 
authorises: 
• student participation for activities in categories 1–3 
• teacher demonstration only for activities in category 4 
• student participation for collection, observation and release of tadpoles (frogs). 

This authorisation is for all activities that are carried out in accordance with the provisions 
described in Animals in schools: Animal welfare guidelines for teachers. 

Animals in schools: Animal welfare guidelines for teachers is a mandatory document in all 
schools covered by the SACEC. 

The school principal is responsible for identifying, and listing on the Animal Research 
Authority, all appropriately qualified teachers who have the principal’s approval to use 
animals for teaching or research. The authority must be kept in the principal’s office and be 
available for inspection by appropriate officers from the Animal Welfare Unit or members 
of the SACEC. 

Using native animals for educational purposes 
Teachers who wish to keep native animals for educational purposes must obtain a scientific 
licence. An application form for SACEC approval for this licence is available on the Animals 
in schools website at <www.schools.nsw.edu.au/animalsinschools/>. 

Inquiries relating to the use of animals in teaching and research may be made to the Schools 
Animal Welfare Officer on (02) 9886 7426 or by fax on (02) 9886 7154 or by email 
<sally.bannerman@det.nsw.edu.au>. 

Inquiries relating to collecting aquatic organisms may be made to the NSW Department of 
Primary Industries on (02) 9527 8411. 

4.7 Safety in science 

The information provided in this section describes the legal obligations of schools in relation 
to safety. Teachers will need to ensure that they comply with these as well as with particular 
system requirements. 

The Occupational Health and Safety Act 2000 (NSW) and the Occupational Health and 
Safety Regulation 2001 (NSW) (the OHS Regulation) contain provisions that require 
employers to consult with employees on health and safety matters. The OHS Regulation sets 
out requirements for workplaces related to putting into place systems to identify, assess, 
control and/or eliminate health or safety risks. 

The OHS Regulation provides broad coverage for all workplaces along with specified control 
measures for particular hazards. These relate to: 
• identification of all workplace hazards 
• assessment of risks arising from those hazards 
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•	 implementation of measures to control those risks 
•	 provision of training, instruction and supervision 
•	 workplace consultation between employers and employees 
•	 control of specific high risk hazards such as plant, hazardous substances and hazardous 

processes. 

Amendments to the OHS Regulation in 2005 regulate the supply, transport and storage of 
chemicals, whether as single chemicals or constituents in mixtures. This includes operation of 
dangerous goods stores in addition to labelling and packaging requirements. 

The Regulation under this Act has over 370 clauses and refers to several Australian standards. 
In addition, the Australian Code for the Transport of Dangerous Goods by Road and Rail 
details the dangerous goods concerned and defines the labelling (other than those covered by 
the Poisons Act 1966 (NSW)) and performance specifications of the packaging. 

It provides instructions on the storage, use and disposal of dangerous goods in the workplace. 
This includes substances used in a range of specialist subjects in schools, together with 
substances used for cleaning, weed control and other similar purposes. 

The amendments to this legislation have three main implications for schools: 
•	 Dangerous goods must be stored safely with consideration to their relative hazards and to 

their compatibility with other substances. 
•	 Containers of dangerous goods must be labelled with the appropriate class labels once 

certain quantity thresholds are reached. 
•	 Where quantities of dangerous goods stored on site exceed limits specified under the 

regulations, schools will require a Dangerous Goods Licence. 

It is a legislative requirement that a register of all hazardous substances stored on site be kept 
and be readily accessible to all staff. Schools should be familiar with the requirements and 
responsibilities under this Act and Regulation. 

School policies and procedures should be developed, implemented and monitored to ensure 
compliance with the Act and the Regulation. There are various offences and penalties 
associated with the Occupational Health and Safety Act (2000) and the Regulations made 
under that Act. These include penalties for organisations found guilty of breaches of the Act 
or the Regulation. There are also penalties for staff and other persons, even students and 
visitors, found guilty of breaches of occupational health and safety law. 

Resources 

Chemical Safety in Schools (CSIS) is a resource package for schools, developed by the 
Department of Education and Training (DET) to provide schools with up-to-date information 
on chemical safety and to assist schools to meet the mandatory requirements under the 
Hazardous Substances and Dangerous Goods legislation. 

The package addresses the Occupational Health and Safety (Hazardous Substances) 
Regulation 1996 which requires: 
•	 training for staff in the management of risks associated with the use of chemicals 
•	 ready access to risk and safety information on hazardous substances 
•	 a register to be kept of hazardous substances used or stored on site 
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• the labelling of chemical containers with risk and safety information 
• the assessment of risks to health from exposure to hazardous substances 
• the implementation of control measures to protect health and safety 
• the maintenance of records of training and risk assessment 
• the appropriate labelling and storage of dangerous goods 
• licensing by WorkCover NSW, where stocks of dangerous goods exceed storage limits. 

The package also promotes best practice in the use of chemicals for teaching and learning in 
schools. 

QStores for fact sheets on chemicals. 

The Code of practice for the safe use of lasers in schools (NHMRC 1995) is an essential 
guide. 

Contacts 

Dangerous goods licences 
WorkCover NSW 
92–100 Donnison Street 
Gosford NSW 2250 
Tel: 13 10 50 
Fax: (02) 4325 4145 

Information about or purchase of current Australian Standards 
Standards Australia 
286 Sussex Street 
Sydney NSW 2000 
Tel: (02) 8206 6000 

Waste disposal regulatory requirements 
Department of Environment and Climate Change 
59–61 Goulburn Street 
Sydney South NSW 1231 
Tel: (02) 9211 4723 
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Example of a possible accident report 

SCHOOL ACCIDENT REPORT
 

Name of school: __________________________________________________________________ 

Full address: _____________________________________________________________________ 

About the injured or ill person: 

Family name _____________________________________________________________________
 

Given name(s) ___________________________________________________________________
 

Home address ____________________________________________________________________
 

Date of birth (dd/mm/yyyy) _______/_______/_______
 

Country of birth __________________________________________________________________
 

Was the injured person your employee? Yes/No
 

About the injury: 

When did it happen? (dd/mm/yyyy) _______/_______/_______
 

Time _____________ am/pm
 

Where did it happen? (Give exact details, eg Room 6, soccer field)
 

What was the injury as reported to you? (Give full details including the part or parts of the body 
affected, eg cut on second finger on left hand) 

What led up to the injury? (see examples) ______________________________________________ 

How exactly was the injury or dangerous occurrence caused? (see examples) 
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5.1 Introduction 

Cross-curriculum content assists students to achieve the broad learning outcomes defined in 
the Board of Studies K–10 Curriculum Framework. It is incorporated in the content of the 
Science Years 7–10 Syllabus in the following ways: 
•	 Information and Communication Technologies (ICT) 
•	 Work, Employment and Enterprise 
•	 Aboriginal and Indigenous 
•	 Civics and Citizenship 
•	 Environment 
•	 Gender 
•	 Key Competencies (Employability Skills) 
•	 Literacy 
•	 Multicultural 
•	 Numeracy. 

The cross-curriculum content is embedded in the syllabus essential content. Pages 24–25 of 
the Science Years 7–10 Syllabus outline these links to the essential content. By explicitly 
addressing all of the syllabus essential content in the learning units of the school science 
program the cross-curriculum content will also have been addressed. Teachers should also be 
aware of and address any system and/or school policies and procedures relating to the cross-
curriculum areas when developing their Science learning units. 

The Science Years 7–10 Support Document 2009 includes additional information on only six 
of the 10 cross-curriculum content areas identified in the syllabus. These six areas were those 
included in the previous 1999 Stage 4/5 Support Document. The text has been reviewed and 
revised to provide support for teachers in implementing the Science Years 7–10 Syllabus. 

5.2 Information and communication technologies (ICT) 

ICT is integrated within the outcomes and content of all of the mandatory NSW Years 7–10 
syllabuses. The inclusion of ICT across the mandatory syllabuses has increased the 
opportunities for students to further develop ICT knowledge, skills and understanding related 
to their studies. Mapping of information and communications technologies in revised 
mandatory Stages 4 and 5 syllabuses provides an overview of specific ICT references to each 
of the mandatory syllabuses. The purpose of this mapping is to assist schools in planning the 
integration of ICT across their learning/teaching program. 

The basic aims of ICT across the curriculum are to ensure that all students have the 
opportunity to become competent, discriminating and creative users of ICT, and that they are 
better able to achieve syllabus outcomes through effective use of ICT for enhanced learning. 

While all syllabuses make explicit statements about the ICT that is to be incorporated into 
teaching and learning, in the Science Years 7–10 Syllabus ICT is addressed through students: 
•	 performing first-hand investigations, gathering first-hand data, and accessing and 

collecting information from secondary sources using a variety of technologies, including 
databases, CD-ROM and the internet 

•	 researching using the library and a range of digital media, including the internet 
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• using a range of data collection technologies and strategies independently 
•	 extracting, reorganising, formatting and reporting information in the form of spreadsheets, 

databases, flow charts, tables, graphs, diagrams, prose and keys using appropriate 
technologies 

•	 developing and using ethical practices in their use of ICT. 

In planning learning units in science involving the use of ICT it is important to identify: 
•	 students’ prior learning and current experiences across the school program 
•	 the intended learning outcomes, the purpose for which ICT will be used and student 

learning styles. 

Students and teachers have access to a range of software applications that can be used to 
support teaching, learning and assessment in Science. In making decisions about the selection 
of the most appropriate software for the intended purpose of the learning experiences 
consideration should be given to the type of thinking each ICT application supports. Typical 
software applications include word processors, spreadsheets, databases, presentation and 
multimedia, media players, web browsers for internet access and email. 

Word processors are major communications tools. They allow students to plan and record 
their investigations, put forward and accept ideas, knowing that what is on the screen can 
easily be revised or changed. ‘Equation Editor’ is an additional application which is useful for 
science teachers, especially in chemistry and physics. It is a standard application of Microsoft 
Word and can be accessed when working in a Word document via Insert → Object → 
Microsoft Equation. Equation Editor enables fractions, equations with subscript, superscript 
and states to be inserted very easily and quickly into text. 

Spreadsheets and graphing tools allow students to organise and clearly present data for 
analysis. A spreadsheet facilitates discussion and provides instant feedback on the selection of 
the type of graph to use in a given situation, how to format the graph to usefully present the 
information (eg selection of scale values) and the effect of changing a value might have on the 
graph. Spreadsheets and graphs provide opportunities for students to explain trends, patterns 
and relationships and use critical thinking skills in evaluating data and/or information. 

Databases are tools for storing, organising and presenting data. They are one of a range of 
secondary sources which students should use to access information. In appropriate situations 
databases should be used by students to show trends, patterns and relationships in data and/or 
information. In Science the learning experiences should provide opportunities for the 
extraction, analysis and evaluation of the data and/or information and in drawing conclusions 
based on the information available. 

Information resources such as CD-ROMs and the internet (including email and discussion 
groups) give students access to authentic data. School networks and the internet can provide 
access to learning resources outside of school hours and enable students to collaborate with 
both peers and scientists. 

The use of interactive whiteboards provides opportunities for the enhanced use of multimedia 
resources in the classroom. ICT provides students with the flexibility to present their work 
using a variety of formats and media. Using presentation technologies such as PowerPoint 
enables students to communicate their work to their peers. This reinforces learning and raises 
self-confidence. 

65 



      

 

           
       
         

      
       

 
        

          
           

          
           

      
            

          
 

       
             

  
 

         
           
        

             
           

        
   

 
       

          
         

 
           

         
           

         
           

       
 

       
         

   
         

           
        

 
 

       
 

        
    

Science Years 7–10 Support Document 2009 

Schools may also use other ICT to facilitate learning in Science. Examples of these include: 
•	 technology such as computer simulations for modelling to test hypotheses 
•	 computer animations and simulations, video and film resources to capture and analyse 

information not readily available as a primary source 
•	 data loggers to collect and record data. 

Simulations and modelling tools, including animations and virtual environments (eg plant and 
animal cells, natural selection electric circuits, Earth’s structure), enable students to undertake 
investigations that may not otherwise be possible in a school situation or are conceptually 
difficult. However, to realise the full potential of simulations they need to be interactive. 
Providing students with opportunities to make predictions, test hypotheses and receive instant 
feedback helps develop their knowledge, understanding, and investigative and higher-order 
thinking skills. The use of the internet in the student research project has significant 
motivational potential as students are able to access simulations and virtual environments. 

Modelling tools provide opportunities for students to understand models, processes and 
scenarios that are difficult to access in the physical world or are abstract and therefore more 
difficult to visualise. 

Dataloggers are tools that record and store measurements electronically. They provide quicker 
and more accurate data collection in a wider range of investigation settings. The most 
important application of dataloggers is in supporting hands-on practical experiences where 
these devices offer a range of possibilities for students to collect data more quickly and 
accurately, improving the quality and quantity of results. Data logging increases not only 
efficiency but also provides flexibility by allowing data to be collected within and/or outside 
the laboratory over extended periods. 

Combining data logging with word processing, spreadsheet and graphing software makes it 
easier for students to organise, present and analyse data and/or information and therefore 
provides more time to explore and discuss the underlying scientific ideas and concepts. 

ICT provides the tools for teachers to engage and motivate students and provides 
opportunities for independent, self-directed learning. ICT may help give students more 
control over their learning and allow them to investigate topics relevant to their own lives. 
ICT provides a variety of formats (spreadsheets and quizzes) by which student achievement 
and progress may be monitored by both the students and their teachers. For examples, refer to 
HSC and SC Test Yourself and Assessment Resource Centre. 

Through their learning experiences in science students need to gain information literacy skills 
so they can evaluate the reliability of information they locate and gather from a range of 
secondary sources. Accessing and using information from any secondary source, including 
CD-ROM and the internet, requires students to develop and use ethical practices in relation to 
acknowledgements, copyright and plagiarism. The HSC: All My Own Work program is a 
guide to help students follow the principles and practices of good scholarship. 

5.3 Aboriginal and Indigenous perspectives 
Opportunities to develop understanding of aspects of Aboriginal and Indigenous culture are 
provided for students as they: 
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•	 identify some of the scientific ideas that different cultures (including those of Aboriginal 
and other Indigenous people) have contributed to science thoughout history 

•	 give examples to show that different cultures or groups within a society (including 
Aboriginal and other Indigenous people) may use or weight scientific data and evidence 
differently to make a decision about an issue involving a major scientific component. 

The syllabus also provides opportunities in teaching and learning programs for the inclusion 
of Aboriginal and Indigenous contexts relevant to areas such as ecology, the environment and 
astronomy. 

Aboriginal students 

Aboriginal or Torres Strait Islander people are those who are of Aboriginal and/or Torres 
Strait Islander descent and who identify themselves as such and are accepted by the 
Aboriginal and/or Torres Strait Islander communities with which they are associated. 

Teachers need to be aware of the diversity of Aboriginal communities in NSW: diversity due 
to variations in geographic location, language and customs, socioeconomic conditions and 
historical experience. Because of the cultural diversity of Aboriginal Australia, Aboriginal 
people have no one word for Indigenous people that can apply to the whole of Australia. 
Aboriginal people in NSW use terms such as Koori, Goori and Murri to refer to themselves 
but these terms differ in other states. They are also likely to refer to themselves as belonging 
to specific language groups. This will indicate where people feel they ancestrally belong. 
Local Aboriginal groups should be consulted to determine acceptable local usage. 

Aboriginal people’s experience of schools and schooling in NSW has often been negative and 
in conflict with the values and attitudes of their culture. The Aboriginal family is usually 
extended and community-based. Consequently, Aboriginal children may come to school with 
different views on sharing personal property, individualism, competition and group 
relationships. Teachers should be sensitive to these cultural differences while recognising that 
Aboriginal students are as diverse a group of learners as any other. They should also have 
high expectations of Aboriginal students as learners. 

Communication 

Aboriginal children have a high incidence of hearing impairment caused by middle ear 
infections, in particular otitis media, the effects of which may be intermittent and difficult to 
detect. The impact of hearing loss and the delayed acquisition of language skills cannot be 
overestimated and teachers should always be aware of the possibility of hearing impairment 
in Aboriginal children. 

Many Aboriginal students speak Aboriginal English as their first or home language. 
Superficially, Aboriginal English is similar to Standard English but it differs in significant 
ways. Pragmatic differences between Standard English and Aboriginal English – such as use 
of silence, ways of information seeking, body language and pause time, as well as differences 
in semantics, use of words and grammatical structure – can lead to serious misunderstandings 
between teachers, parents and Aboriginal students. 

Teachers need to be sensitive to the subtleties of nonverbal communication used in Aboriginal 
communities. They also need to be aware that their own body language is easily read by most 
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Aboriginal students and that their own attitudes and hidden curricula will have an effect on 
Aboriginal students in their classes. 

Aboriginal perspectives 

Aboriginal students, in common with all students, need to have their identity and culture 
recognised and valued by their school. It is important that teachers evaluate their own 
attitudes and seek to learn about Aboriginal cultures and history and that schools consult with 
their Aboriginal communities in developing culturally appropriate learning environments for 
Aboriginal students. Schools should consult Working with Aboriginal Communities: A Guide 
to Community Consultation and Protocols. Schools will be guided by Board syllabuses and 
support documents that have been developed to include Aboriginal perspectives. Further 
information is available on the Aboriginal Educational Contexts website: 
http://ab-ed.boardofstudies.nsw.edu.au/go/secondary-7-10/science 

Support and consultation 

Teachers must recognise that they may not automatically receive respect by virtue of their 
position. Rather, respect is earned as a person, through positive and genuine relationships with 
students and their community. It is therefore vital for all teachers to be aware not only of the 
importance of appropriate, effective and ongoing consultation, particularly at the local level, 
but also community involvement. 

A wide range of personnel, support structures and resources are available to assist teachers in 
both improving the educational outcomes of Aboriginal students and educating all other 
Australian students about Aboriginal heritage and culture. The role of the Aboriginal 
Curriculum Unit (ACU) of the Office of the Board of Studies is to provide advice and support 
to all education providers in matters of curriculum. 

The ACU consults closely with Aboriginal communities through the NSW Aboriginal 
Education Consultative Group Inc. (AECG). Another role of the ACU is to help include 
Aboriginal content and perspectives in all key learning areas so that all syllabuses have 
coherent and appropriate Aboriginal perspectives and content. The ACU currently runs a 
variety of syllabus support programs including Aboriginal Perspectives. 

Local, regional and executive levels of the AECG provide support for Aboriginal education. 
Teachers might also consult with other specialist service providers such as Aboriginal 
Education consultants and advisors and Aboriginal Community Liaison officers, who will 
provide valuable guidance in contacting care givers and can facilitate communication between 
the school and its Aboriginal communities. 

Teaching implications 

Aboriginal cultures regard the nature and quality of relationships between people as very 
important. Working on these relationships is the key to gaining the trust and respect of 
Aboriginal community members. After relationships are established, knowledge will be 
shared. Aboriginal communities must be fully acknowledged with reciprocity as part of the 
protocol. Permission to use community information in any way must be sought. 

It is best practice to try to involve Aboriginal people directly in the curriculum program 
wherever possible. Once teachers have established a relationship with members of the local 
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Aboriginal community, they can negotiate a community role in the planning, delivery and 
assessment of education programs with an Aboriginal perspective. The local AECG should be 
the first ‘port of call’ for local Aboriginal involvement, participation and support. 
The incorporation of Aboriginal perspectives in all teaching programs is essential to promote 
self-esteem and prevent the possible alienation of Aboriginal students, and to educate all 
students about the culture and heritage of Aboriginal Australia. In schools where there is no 
nearby Aboriginal community or where there are few, if any, Aboriginal students, Aboriginal 
perspectives must be acknowledged in and be woven through Science programs. This can be 
done by using Aboriginal voices in all forms of media on aspects of land management and 
ecological practice and examining the science behind traditional Aboriginal practices, eg 
removing toxins from cycad fruit. 

Some inclusive teaching strategies 

In meeting the learning needs of Aboriginal students in Stages 4–5, it would be beneficial for 
teachers to: 
•	 assess teaching programs for incorporation of Aboriginal perspectives and enterprises 

relevant to Science 
•	 ensure that Aboriginal perspectives and resources are accurate and do not reinforce 

stereotypes and ethnocentrism (the best resources and activities will be those which have a 
local perspective and are supported by the local Aboriginal community) 

•	 recognise and respect the diversity, complexity and distinctiveness of Aboriginal cultures, 
such as traditionally orientated communities, contemporary communities including 
remote, rural and urban communities 

•	 encourage Aboriginal community members to participate in school and classroom 
activities 

•	 relate the content of lessons to the local Aboriginal area where possible 
•	 establish a learning environment that is sensitive to, and supportive of, Aboriginal culture 

and heritage 
•	 have high expectations of all students; recognise the knowledge and talents of all students 
•	 use a variety of teaching strategies, including cooperative learning, in the classroom 
•	 accept and encourage lateral and unconventional ways of thinking and problem-solving 
•	 provide opportunities for students to gain competence in standard English in Science 

lessons while still accepting work that reflects students’ use of Aboriginal English 
demonstrating the correct context for both 

•	 provide opportunities for students to demonstrate knowledge and skills through a variety 
of media, both verbal and nonverbal 

•	 be aware that many Aboriginal people may regard direct questioning as impolite and 
confrontational and that some Aboriginal students may not reply to direct questions from 
the teacher, particularly if the student perceives that the teacher knows the answer 

•	 be aware that many Aboriginal people and students may avoid eye contact as a sign of 
respect and this is often misinterpreted as avoidance, etc 

•	 allow Aboriginal students time to respond to questions; pausing before responding is 
considered polite and appropriate in Aboriginal cultures 

•	 ensure that assessment techniques are inclusive of all preferred learning styles. 

The Aboriginal Educational Contexts website includes teaching and learning resources and 
covers specialist areas such as Aboriginal Languages and current research on Aboriginal 
education. It showcases examples of school-developed, context-based teaching and learning 
projects created in collaboration with Aboriginal elders, teachers from a number of areas 
within NSW, Aboriginal education consultants and science consultants. 
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5.4 Gender and Science education 

Gender consists of a complex mix of norms, values, assumptions and expectations about 
almost every aspect of human behaviour and personality. In order to achieve widespread and 
fundamental gender equity and allow each individual the full range of options for education, 
career and life, schools need to assert and reinforce the commitment to gender equity. They 
need to have an awareness of all of the factors underlying gender issues, in order to develop 
an understanding of how these issues influence both community life and individual 
development. 

Gender issues are addressed in the Science Years 7–10 Syllabus through the inclusion of 
Prescribed Focus Areas and the flexibility provided in allowing teachers to choose contexts 
and additional content that stimulate student interest and take account of their learning needs. 
Thus opportunities are provided for teachers to structure gender-neutral or gender-specific 
contexts depending on the needs and development of their students, both intellectually and 
socially. 

The syllabus also requires students to examine the roles and contributions of women and men 
in science, providing an opportunity to break down many of the traditional stereotypes. 

Certain social and religious aspects of culture may contribute to the loss of interest in science 
and to some students not continuing with science in the post-compulsory years. Strategies to 
change school culture and approaches to teaching science can be effective in encouraging 
both boys and girls to continue. Such changes in Years 7–10 may attract students who have 
shown an apparent lack of interest in and understanding of science at the beginning of 
secondary school. 

Even though considerable progress has been made in the last decade, there is still evidence 
(AAUW 1998, Fensham 2004, Guzzetti 2004) that women and minority groups are under-
represented in the sciences, particularly at the career level. Science educators should continue 
to be concerned about this because it suggests that input into decisions made about future 
directions for science and technology will be limited, if significant sectors of society are not 
represented at the decision-making level. 

Girls, more than boys, continue to reject careers in mathematics, engineering and technology 
(AAUW 1998, NSF 2008, Fensham 2004). Many factors contribute to gender expectations, 
including the power of the peer group, the school culture and parental and societal 
expectations. Schools must be prepared to express alternative views to counter the impacts of 
these factors. 

Several studies have shown that the social reactions of children are influenced by peers of the 
same sex and there is often little awareness that these influences are operating. By becoming 
informed about gender, gender development and gender issues in society, students and 
teachers gain a language that facilitates talking and thinking reflectively about this issue 
(Guzzetti 2004). 

Teachers can begin to address gender concerns by providing supportive forums for exploring 
gender issues and concerns, and creating policies and practices which promote equity in boys’ 
schools, in girls’ schools, and in co-educational schools. 
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Rethinking the ways in which scientific concepts are presented in schools will benefit both 
girls and boys. Examples of potential improvements include school learning programs that 
stress the use and development of relational and connected ways of thinking, an emphasis on 
problem-solving in social and cultural contexts and allowance for creativity, insight and 
intuition. 

Differences in their experiences inside and beyond school will affect how boys and girls 
respond to the world and make sense of it, influencing how and what they learn. Girls tend to 
value the circumstances in which tasks are set and take account of them when constructing 
meaning in a task. They consider context and content. In general, boys tend to consider tasks 
in isolation and judge the content and context to be irrelevant. The consequences are that girls 
and boys may perceive problems differently given the same set of circumstances. Current 
research identifies that Science learning programs need to provide experiences for all students 
to develop the knowledge, understanding and skills to become scientifically literate citizens. 
The willingness of students to engage in Science is enhanced if problems are based firmly in a 
‘real world’ context. Some boys, quite likely those who are currently successful in Science, 
might well find such changes difficult and this issue must be considered when choosing the 
combination of context, Prescribed Focus Areas and Domain material to be incorporated into 
each teaching unit. 

Surprisingly, research has shown that teachers of both sexes, often unknowingly, have 
lowered expectations for females, interacting very differently with their male students and 
their female students. Teachers at all levels can develop strategies of encouragement and 
inclusion. In the classroom, especially in the upper grades, teachers need to listen to the quiet 
voices or those who lack confidence as well as the more vocal and assertive class members. 

Studies have shown that there are gender differences in communication styles in the 
classroom (Guzzetti 2004). In general, boys tend to respond to questions more confidently, 
aggressively and quickly, regardless of the quality of their responses. They speak more freely 
and spontaneously in class, formulating their answers as they speak. Girls, on the other hand, 
tend to wait longer to respond to a question in class, choosing their words carefully, reflecting 
on the question and constructing an answer before they speak (Brown University 2005). 
Students who do not feel entitled to be ‘doing’ and ‘knowing’ about Science, frequently 
withdraw and do not express themselves in class. All students should be actively engaged in 
classroom conversations, and all students need to be provided with opportunities to hear about 
both male and female scientists. 

Other studies have found that girls’ and boys’ goals for learning differ in Science. In general, 
girls prefer to understand as much as possible of the task, whereas boys tend to value the 
accumulation of knowledge. Boys may thrive on competing to see who can finish the problem 
first, whereas girls prefer and perform better in situations where everyone wins. As a result of 
their interest in relationships and interdependence, girls will be more attracted to Science and 
its methods when they perceive its usefulness in other disciplines (Brown University 2005). 

The preferences girls have for working collaboratively and through discussion with others 
have been widely noted. Collaboration is an important learning mechanism that is valued in 
our society and a central practice among groups of scientists. Boys and girls should be both 
encouraged and given opportunities to work in teams to experience the benefits of 
collaboration in solving problems. Studies (Fensham 2004, Seymour 1995) have shown that 
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