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Stage 6 Earth and Environmental Science
Module 4: Human Impacts

The Australian Microplastic Assessment Project AUSMAP has partnered with NSW Department of
Education Environmental and Zoo Education Centres to support the implementation of the AUSMAP
citizen science investigation for secondary students.

The AUSMAP scientific investigation enables teachers to model guided inquiry to address each of the S6
Earth and Environmental Science Working Scientifically outcomes and inquiry questions for Module 4:
Human impacts. This creates a brilliant opportunity for a depth study!

The content includes secondary data and observations that have motivated scientists to ask questions
about human impacts upon water, specifically the causes and effects of microplastics and macroplastics.
Interpretation of the secondary data supports students’ collection of accurate quantitative and qualitative
primary data for analysis, creative and critical application of knowledge through problem solving and
subsequent communication.

Click on headings to view and/or download each Working Scientifically file.

Pt 1 Questioning and Predicting 1,
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An investigation of secondary evidence about water management MICROPLASTICS .
and in particular the issue of microplastics in aquatic environments. How can water be managed for use by humans and ecosystems?
This background research will be used to develop and evaluate -

questions and hypotheses for scientific investigation.

Formative Assessment

Complete the online multiple choice quiz to revise secondary sourced
information in Part 1 Questioning and Predicting. Recounting what
is known prior to planning an investigation is an important part of
working scientifically.

'ment and in particular the issue of
arch will be used to develop and

To access the quiz click on formative assessment above or the
Sample question below. Cr 7\

Select the most correct answers to recall background information from Part 1: Questioning
and Predicting.

1. Research published in 2014 estimated that at least 5.25 1 point
trillion plastic particles weighing 268,940 tons are currently
floating in the world’s oceans, equivalent to 0.1% of world

annual plastic production is determined by: *


https://docs.google.com/document/d/1oNimEgFbocsXETr6c7aN4pVvkeqE9cmlLuAF6RU355I/edit?usp=sharing
https://goo.gl/forms/OTB7C8N3yp9Wyh3i1
https://goo.gl/forms/OTB7C8N3yp9Wyh3i1
https://goo.gl/forms/DzbE1VWzpSGezWmj1

Stage 6 Earth and Environmental Science

Module 4: Human Impacts - Water Management

MICROPLASTICS

How can water be managed for use by humans and ecosystems?

Part 2: Planning an Investigation

An investigation of secondary evidence about water management, in particular the issue of
microplastics in aquatic environments provides background research to inform processes for the

collection of primary data to test questions and hypotheses.
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—

Environmental and Zoo
Education Centres NSW f

Pt 3 Conducting Investigations

Fieldwork enables collection of primary data, both
qualitative and quantitative. Using appropriate
equipment, employing safe work practices and
ensuring risk assessments are conducted and
followed.

Pt 2 Planning Investigations

Collection of primary data through fieldwork
requires thorough planning of methods and
equipment to be used. Variables are to be
identified as independent, dependent and
controlled to ensure a valid procedure that will
allow for the reliable collection of data.

Dr Scott Wilson demonstrates AUSMAP,
methodology.

AUSMAP micro plastic identification guide

MICROPLASTICS

Australian Microplastics Assessment Project - AUSMAP

Name:

Stage 6 Earth and Environmental Science
Module 4: Human Impacts - Water Management
Part 3 Conducting an Investigation

Environmental and Zoo
Education Centres NSW


https://docs.google.com/document/d/119khcFkL3FyDGF0FMcXeFEbsEI84ag6KXzxllZCGnMo/edit?usp=sharing
https://docs.google.com/document/d/119khcFkL3FyDGF0FMcXeFEbsEI84ag6KXzxllZCGnMo/edit?usp=sharing
https://youtu.be/j_dZn4Y3dz4
https://youtu.be/j_dZn4Y3dz4
https://youtu.be/j_dZn4Y3dz4
https://docs.google.com/document/d/1wTIMLPr0tZ5V3cPTlZlIql1hPhA5ePLW0R2DRFA-sjU/edit?usp=sharing
https://docs.google.com/document/d/1WfSAa3mjtEDRkenvwNvcXbgijncXtcuXMcaP12oVsGY/edit#
https://docs.google.com/document/d/1N5o_7FPKSrONu6znogdOOhECeFM_KS1MF5W9NYOCyqY/edit?usp=sharing

Farm Beach Microplastics by Type March 2018
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Farm Beach Microplastics by Colour March 2018
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Pt 5 Analysing Data and Information
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Data analysis clarifies trends, patterns and

relationships determined through a valid, accurate

and reliable process.

Pt 4 Processing Data and Information

Selecting and processing qualitative and
quantitative data requires different digital
technologies and media to organise and analyse
data and information sources.

Stage 6 Earth and Environmental Science

Module 4: Human Impacts - Water Management

MICROPLASTICS M

How can water be managed for use by humans and ecosystems?

Part 5: Analysing data and Information

Data obtained from the microplastics sampling is analysed to clarify trends, patterns and relationships
determined through a valid, accurate and reliable process. This data will be uploaded to the AUSMAP
database to contribute to the nation-wide citizen science project designed to obtain widespread,

accurate and reliable data on the presence of microplastic particles on Australian shorelines.


https://docs.google.com/spreadsheets/d/1VfSmhgs42jKJrQ6mSqnQUd-h4qADUEupP9hvflVswp0/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1VfSmhgs42jKJrQ6mSqnQUd-h4qADUEupP9hvflVswp0/edit?usp=sharing
https://docs.google.com/document/d/1JI0Ivh6iMlkbOU2M7SyvEA-PfwkvS2-xKFGJIhgx2hc/edit?usp=sharing
https://docs.google.com/document/d/1JI0Ivh6iMlkbOU2M7SyvEA-PfwkvS2-xKFGJIhgx2hc/edit?usp=sharing

Stage 6 Earth and Environmental Science

Module 4: Human Impacts - Water Management

MICROPLASTICS

How can water be managed for use by humans and ecosystems?
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Part 6: Problem Solving

Students use critical thinking skills and creativity to demonstrate an understanding of working
scientifically using the AUSMAP methodology. Students use their primary data and secondary sources
including mathematical modelling to construct and justify conclusions about the sources and solutions
to managing water resources to reduce microplastics from entering the ocean.

Pt 7 Communicating

Communication of all components of the working
scientifically processes with clarity and accuracy is
an imperative of scientific investigation. Scientists
use a variety of forms to communicate their work,
including digital, visual written and/or verbal.

Other ideas for communicating include: students
writing a letter to the local mayor; write a letter to
the editor of the local paper; work in groups to
prepare a mini documentary; prepare a Powerpoint
presentation, use Prezi, podcast, iMovie

Pt 6 Problem Solving

Students use critical thinking skills and creativity to
demonstrate an understanding of working
scientifically using the AUSMAP methodology.
Students use their primary data and secondary
sources including mathematical modelling to
construct and justify conclusions about the sources
and solutions to managing water resources to
reduce microplastics from entering the ocean.

CONTENTS

1.1 Background Information (include
relevant scientific concept/s)

1.2 Inquiry Questions

1.3 Hypotheses

1.4 Background information including
scientific media and texts.

Planning

2.1 Risks and ethical issues
2.2 Study sitefs

2.3 Methods and materials
2.4 Variables and controls

Conducting
AUSMAP research

3.1 Risk assessment and working ethically
3.2 Reliable & valid qualitative data

3.3 Reliable & accurate quantitative data



https://docs.google.com/document/d/1QTd_pqmog4gQD16-s1SXlGA1oZx7qljQAvh1p2tnk60/edit?usp=sharing
https://docs.google.com/document/d/1QTd_pqmog4gQD16-s1SXlGA1oZx7qljQAvh1p2tnk60/edit?usp=sharing
https://docs.google.com/document/d/1lh6xiXJ3WB8m6PhSdS9bpmfTTtrnjuBQdiK9TjDDeYo/edit?usp=sharing
https://docs.google.com/document/d/1lh6xiXJ3WB8m6PhSdS9bpmfTTtrnjuBQdiK9TjDDeYo/edit?usp=sharing
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Sample formal assessment. Depth Study:

Human Impacts Upon Hydrological Processes:

Microplastic Pollution
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Sample Unit - Earth and Environmental Science

- Year 11. Module 4: Human Impacts

Sample Unit — Earth and Environmental Science - Year 11

Sample for implementation from Year 11 from 2018

Module 4: Human Impacts Duration
Content Focus

10 hours including @ § hour Deph Study

Humans use the Ear’s resources o maintain itz and provide However, natural . such as waer, sol, plarts
a7 ANATAS 3 56 Manaped SURARARY USIN ScENTHe KVGWoRS NCOMGIets TN o LI 1 ANSIGer 1o mpact af FSS0UrGes s iay 2256 emroamental
damage.

Scienlific efiicient use of d al
wiater, reguiate climate and provids cultural services.

of demaged ecasysiems. Heallhy ecosystems provide renewable resources, purify air and

Modulo Focus.
Woiking Scientifically

In this module, students foeus on developing questions and hypotheses when planning and conducting investigations about hurman Impacts on the Earth. Students should
be provided with 1 engage with all skills throughout the course.

Oute
A studen

e Invesiigalions (o colect vald and rliabie primary and secondary dala end Inormalion EES11112-3

« selecis and and informaiion using 3 range of appropriate media EES11124

« anaiyses and svaluates primary and semuarv e e rmton BT a1 5
« describes human impact on the Earth in relation to hydralogical processes, geological processes and biological changes

Resources Formal assessment
. Field study: Students sngage in a fiekd study of their local catchment with a focus on
the effect micraplastics on walenvays.

Study for assessment
Slutients cN00SE one area of Interest from the fiskd study that interests them and
develop an inquiry question. They must include a practical Investigation and research
it thei investigatior . Students eport thei findings in 5 minute oial fresentatior

Inquiry questions
P



https://docs.google.com/document/d/1G7oiVHj4w1FxBIqNUA9JwFW4jJusR2d8aV1fZrMtHQE/edit?usp=sharing
https://docs.google.com/document/d/1G7oiVHj4w1FxBIqNUA9JwFW4jJusR2d8aV1fZrMtHQE/edit?usp=sharing
https://docs.google.com/document/d/1G7oiVHj4w1FxBIqNUA9JwFW4jJusR2d8aV1fZrMtHQE/edit?usp=sharing
https://drive.google.com/file/d/1cRgaMcTs7uN51e_qC_PRlt4L04jPGujq/view?usp=sharing
https://drive.google.com/file/d/1cRgaMcTs7uN51e_qC_PRlt4L04jPGujq/view?usp=sharing

