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Using this Classroom Guide

This Classroom Guide is designed to help teachers make the most of the Environmental
Science worktext and ancillary resources. It provides insights into the program’s features,
and offers practical suggestions for planning, delivering, and assessing an engaging
program in your classroom. To maximize the benefits of our resources, we recommend
reviewing this guide before incorporating the Environmental Science worktext into your
teaching.

Use the contents and FAQs in this Classroom Guide to quickly find answers to your
questions about course structure, key components, assessment tasks, teacher
resources, BIOZONE’s pedagogy, and more.

Who should Use Environmental Science?

This worktext offers a comprehensive and versatile study of environmental

science. It is not tied to any specific program or syllabus, so is able to meet
the needs of students across various educational levels. This includes high

school students (grade 10-12) enrolled in a range of environmental science

programs (including elective or honors courses), and it may also be suitable
for students taking undergraduate environmental science courses.

The worktext is divided into four sections: Earth’s Systems, The Living World,
Global Resources, and Global Change. This approach provides students with well
balanced content by which to explore Earth’s physical and biological systems, and
provides context for examining the interactions of humans with the environment.

Environmental Science is available as a print or digital resource, allowing teachers the
flexibility of delivering the content across dual media if required. Our Teacher Toolkit
resources support teachers to plan and deliver an engaging program. More information
about our delivery options and the Teacher Toolkit is provided in this Classroom Guide.
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BIOZONE's Pedagogy

A worktext approach

BIOZONE's delivery method is a departure from a traditional textbook.
We combine the very best features of a textbook with the utility of a
workbook, producing a worktext resource. Importantly, the worktext
is owned by the student: it is their own resource to utilize. Whether
they are using the print or digital version, students customize their
worktext with notes and annotations, checking off their progress in
the contents and chapter introductions, and input their answers on
the pages as they work through the activities.

Using a highly graphical approach and short blocks of text, we deliver
textbook quality information in an accessible and engaging way,
ensuring students are not overwhelmed by large amounts of reading.
As students interact with the stimulus material and work through
activities, they are encouraged to input their answers directly onto
the page. This simple act reinforces the learning moment and forms
a record of work as they progress through the material. Revision
is simplified because the stimulus material, questions, and their
answers are in one place.

We have included a wide range of material in Environmental Science. This includes case studies, data analysis, research
activities, and assessment tasks. The variety of activity types provides flexibility in the way teachers can assign them. For
example, work can be set as homework, completed in class, or set for revision. Teachers can assign students to work on
activities individually or set work as a group. The activity based approach simplifies assigning work, and teachers can utilize
this to set work for substitute teachers in their absence.

Not all answers need to be graded!

Within the activities, there are plenty of opportunities for students to record
answers to the questions in the spaces provided. This approach reinforces the
learning moment and allows students to use the resource as a revision tool
when they are preparing for assessments. This approach does not mean that
teachers are expected to review or grade all student responses. We suggest
that only key activities or questions are graded. This might be assessment
tasks at the end of each chapter. You may also choose to grade activities
with content that students have traditionally found challenging, or where
there is often a misunderstanding of the topic. Teachers can also choose to
share answers with students. Sharing the model answers via a shared screen
allows students to self report grades: an exercise known to be a powerful
pedagogical learning tool (Hattie, 2009). Having access to model answers
also allows students to refine their initial response if needed. This provides a
powerful second learning moment to consolidate and extend understanding.
Teachers can utilize the show/hide model answer feature in the digital platform
to share answers.

Self-reported grades IIIIIIINNENNNGNGNGNGNGNGGG 132

Features to accelerate student learning TP ———— 82
R

Student learning can be influenced by many factors. A Rehearsal and memorization N .73

synthesis of more than 1,400 meta studies by Hattie (2009) Feedback NN .70

involving over 80,000 individual studies and 300 million Direct instructions NN .60

students has revealed some of the major influences to student Classroom management I .52

learning. Some factors negatively influence student learning Cooperative learning I 40

(red, right) while others have positive effects (yellow, green, Inquiry-based teaching IS .31

and blue, right). Ability grouping I .30
Homework s .29

BIOZONE's approach incorporates many of the factors shown Mainstreaming and inclusion ~ FEEN .27

to positively influence student learning; these are underlined in Class size [ .21

red on the diagram (right). By utilizing Environmental Science, Co-/team teaching 19

these factors are organically incorporated into content delivery Mentoring 12

and enhance the teacher and learner experience. Lack of sleep | -.05

Retention WM -.32
Boredom WM -49 | (2000). Visible Learning. Routledge
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The Teacher Toolkit

BIOZONE's Environmental Science worktext is supported by the Teacher Toolkit, a suite of resources specifically developed to
help plan and deliver an engaging program. A brief description of the tools available are provided below and on the following

pages.

©e10z0NE

The Environmental Science Teacher’s Edition is the teacher’s companion to

ENVIRONMENTAL

the student worktext. Use this resource to gain insight into the features of the SCIENCE

resource and how to use them in your planning and delivery. The Teacher’s Edition
follows the same flow as the Student Edition for easy navigation.

Features of the Teacher’s Edition include:

Suggested model answers in place for each activity.

A Classroom Guide at the beginning of the Teacher’s Edition provides a
guide to the best use of BIOZONE's resources. It includes strategies for
teaching in a differentiated classroom, information about the assessment

tools, and the benefits of collaborative learning.

An overview of the Teacher Toolkit, resources to support the delivery of

the environmental science program, is provided.

BIOZONE WORLD, our science digital platform, brings
our digital worktexts and rich collection of digital
resources together in a single location for easy use.
Click on an activity to access the additional resources
provided. These include: presentation slides, interactive
3D models, and curated videos and weblinks. Educators
can easily plan lessons, assign work, and grade student
responses using BIOZONE WORLD.

) Students’ access to BIOZONE WORLD allows them
to use tools to markup, highlight, and bookmark
content. They can also answer questions online,
and submit their work for review or grading.
Students have access to the embedded collection
of digital resources (presentation slides, 3D models,
and curated videos and weblinks).

) Teacher access to BIOZONE WORLD includes
the features available to students plus additional
teacher-only features, including:

Managing class student enrolments.

The ability to view, grade, and give feedback on
submitted student work.

Forced hand-in feature.

Ability to display the content on a shared screen
or projector to introduce or review an activity, or
highlight areas of particular importance (e.g. an
important step in a practical investigation).
Model answers are in place. Use the show/hide
buttons to toggle answers on and off; ideal for
sharing data or answers with students.
Students do not have access to model answers
on BIOZONE WORLD.

) The translation tool within BIOZONE WORLD
translates the content into over 150 languages.

Find out more: biozone.com/us/biozone-world

©2025 BIOZONE International

le and  one of the cheapest types of eneray to buld, maintain, and
use. Globaly, wind power s steadily increasing in generation

fange of conditions and wind speeds. In fact wind energy s supplies, e.g. hycro or geothermal power.
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At the end of 2022, the power output from wind turbines

- Wwas around 7% of global sectricty production. Giobal
nstaled capacity was more tran BOD GW. Electicity
generation from wind s rising every yea.

3 A typical wind rbine produces around 2.3 MW. The avarage house uses 30 KA of enargy par day (a kiowatt hour is
the equivalent of 1000 jaules of energy per secand (1kW) running for 1 hour). Calculate the following:
[@ () The minimum number of wind turbines required to power 3 town of 20,000 households:
[ (o) Wind turbines cost around $1.3 millon per MW of energy production to buid, What wil tne be the cost of (a) above?
(3 () The costof buikting, running, and maintaining wind turbines over their 20 year fetimes is about $50 per MWh.

What could the 20,000 houséholds using the wind turbines above expect @ pay in dollars per year for the use of
electricity provided by the wind turbines?

A pop-up of the
e o translated text appears
in BIOZONE WORLD.

El monte St. Helens es un estratovolcan
activo en el noroeste del Pacifico de los
EE. UU. Forma parte del arco volcénico de
las Cascadas, un segmento del Cinturén
de Fuego del Pacifico que se ha formado
debido a la subduccién. Este volcén es
conocido por sus explosiones de cenizas
y flujos piroclasticos (flujos de gas
caliente y ceniza).

§
3
§
H

@ tonsiated by Google

The San Andreas Fault, seen here in an aerial Mount St. Helens is an active stratovolcano in ~ Earthquakes cause shaking and ground rupture,

photo, is a geological fault that runs a length of ~the Pacific Northwest of the USA. It is part the as well as landsiides and avalanches, fires,

roughly 1300 km through California in the USA. ~ Cascade volcanic arc, a segment of the Pacific  tsunamis, and soil liquefaction. Soil liquefaction

The fault, a strike-slip fault, marks a transform (or ~ Ring of Fire that has formed due to subduction.  refers to the transformation of soil from a solid to

sliding) boundary between the Pacific Plate and  This volcano is well known for its ash explosions aliquid. It results from the shaking, which causes

the North American Plate. and pyroclastic flows (flows of hot gas and ash).  water-saturated granular material to temporarily
lose its strength.
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The BIOZONE Resource Hub is a free resource available SUMMARY OF RESOURCE HUB MATERIALS

to students and teachers. It offers a curated collection of

Open Educational Resources (OER) specifically chosen to Resource type Number of resources*
support the content of the worktext. Resources include

videos, animations, games, 3D models, spreadsheets, and PDFs 12

source material.
3D models 71
Print users access BIOZONE's Resource Hub content

through QR codes and links provided in the introductory Videos 212
chapter of the worktext (page ix). The codes have also
been provided in this guide for easy reference (below).
For digital users, the resources are embedded in BIOZONE
WORLD and appear in the resource list when an activity is

selected. Spreadsheets 4

The BIOZONE Resource Hub is an effective tool to
engage students of all abilities within a differentiated
classroom. Most resources can be used by students of all
abilities. 3D models, videos, games, and simulations are
great tools for engaging students in a topic, or supporting
striving students in their learning journey.

Weblinks 112

Interactives 5]

* approximate number of resources

Some components have been tagged as extension
material and can be used to extend capable or gifted
students. These types of resources may require more
reading or synthesis of information. Our spreadsheet
models can be used as is, or you can have students graph
the information themselves. You may wish to challenge
more capable students to build their own models or
manipulate the ones provided to observe the outcomes.

Some Resource Hub material is tagged as a teacher
resource. Teacher resources often provide background
or additional material to an activity. Capable students,
or students with a particular interest in the topic, can be
assigned this material at your discretion.

Accessing the Resource Hub

Navigate to the Resource Hub either by following the instructions below, or by utilizing the bitly tag or QR code found on each
chapter introduction (below):

St morone WWW.BIOZONEhub.com

Resource Hub

Step 2: !Enter this code
displaye. ENS4-4092

Step 3: Bookmark
this page.

£ BI0ZONE

Environmental Science
s

]
]

bit.ly/3LhnHRm

Use this bitly tag
or QR code to
directly access
the BIOZONE
Resource Hub.

Chapter 1-The Earth's Systems.
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Nonrenewable Energy Resources

Presentation Slides are a very popular way for teachers to
deliver a lesson in a presentation style format either in class or
via remote delivery.

The Presentation Slides are a sizeable collection of slides
specifically designed to support and enhance the content of
the worktext. A set of slides is available for each chapter of
Environmental Science.

Quiz slides present a series of multi-choice questions (and
answers) allowing for a fun, informal way to gauge student
understanding of the content.

The presentation Slides are embedded into BIOZONE WORLD
and automatically appear in the resource list when an activity
is selected.

94 Intensive Farming Practices

Questions

1. Explain the need for each of the following in industrialized intensive agriculture:
(a) Pesticides:
(b) Fertilizers:

(c) Antibiotics:

2. Explain where the energy in intensive agriculture is used:

3. Describe some of the issues that arise when land is cleared for the purpose of agriculture:

An additional set of summative assessment tasks are provided
as download files for teachers. These complement the end of
chapter assessment tasks found within the worktext. Students
do not see the additional assessment tasks prior to you providing
them. Questions are designed to prompt students to analyse

and evaluate information, and synthesize answers. The tasks are
suitable to use for formal grading or reporting.

The summative assessment tasks are provided through a
download link, and include student versions (stimulus material and
questions only) and teacher versions (with answers provided).

T sunmehssessment =

[T —— LT ———————— |

©2025 BIOZONE International

Nuctear fission

Oitand natural gas Coal

Around 5% of the
world's energy and 11%
of its electricity comes
from nuclear energy.

‘Around 85% of the world's total enorgy noeds and
the world's oloctricity comes from burning fossil fuels.

Population Growth

+ Rates in population studies are expressed as:
+ Numbers per unit time, e.g. 20,150 live births per year.
« Per capita rate (number per head of population), e.g. 122 live births per 1000 individuals per year.

(Births + Immigration) - (Deaths + Emigration)
®+

Population growth = -
D - ©+E)

All questions in Environmental Science worktext are
extracted into Question Library files. Provided in QTI
and RTF files, the questions can be ingested into a
range of learning management systems or other digital
delivery tools.

The Question Library content is fully editable, providing
teachers with flexibility and control in assigning
questions within a differentiated classroom. The
questions can be customized to match a student’s
learning ability or reading level.

Access to the question library is complementary with
multi-year purchases.

Utilize the teacher planning tool and progress tracker to
streamline your lesson plans and confidently deliver and
assess the environmental science content.

The teaching planner resource contains lesson planning
tools, teaching notes, pace delivery guidance, and provides
suggestions for differentiated learning. Streamline your
teaching of the program by incorporating this information
into your own planning document.

A progress tracking tool is provided as a Google sheet, and
is an excellent way to track student progress through the
program.

The teaching planner and progress tracker can be download
free from the BIOZONE Resource Hub.

CG7
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A Roadmap Through The Course

A concept map for the entire course

Environmental Science is divided into four sections: Earth’s Systems, The Living World, Global Resources, and Global Change.
Each section is introduced with a concept map. A concept map for the entire course is provided below and on page x of the
Student Edition. This provides a broad overview and “big picture” of the course. Encourage students to interact with the
content map; they can draw on it to make connections between different parts of the course if they wish.

The Living World

The Earth’s Systems

Geological
systems

The
atmosphere

Global water
resources

Rocks and
soil

Food
production

Earth’s
Resources

Energy
sources

Energy
security

Global Resources

Age of the Earth
The Earth’s surface
Plate tectonics

The atmosphere
Atmospheric circulation
Weather and climate

Oceanic water
Fresh water

Rocks and minerals
Soil dynamics

The resources used by
humans are a result of
constantly changing
global systems.

-

Biomes and ecosystems
Energy flow
Species interactions

Ecosystems .

Natural « Biogeochemical cycles
ecosystem « Ecosystem stability
change

Features of populations

Populations « Population growth

« Sampling populations

T G « Abiotic factors

ecosystems
v « Classification

Complex systems arise
as aresult of

the interactions
between organisms
and their environment.

Environmental Science

All of the Earth’s systems are connected.
Changes in one system may cause changes
in other systems.

Environmental science is an interdisciplinary field of
study involving both natural and social sciences.

Resources must be
carefully managed
to ensure they

are available to
future generations.

Agriculture
Land management

Fisheries
Irrigation

Energy
Non-renewable energy
Renewable energy

Energy conservation
Energy threats
Energy storage

Understanding
environmental
systems is critical to
understanding the
environmental effects
of human activities.

« Air pollution
Types of « Water pollution
pollution « Ozone depletion

« Treating pollution
Impacts and « Impacts of pollution
treatments « Disasters

« Loss of biodiversity
Conserving « Maintaining biodiversity
biodiversity

« Climate change science
Climate « Tipping points
change

Global Change

©2025 BIOZONE International



Concept maps for each section

Each section begins with a section concept map. These provide a more focussed summary of the content within each section
and provide cues and information for students about key points. Encourage students to refer to these as they work through

the material and to interact with them to enable connections to be made between different parts of the course.

Geological Systems

« Measuring geological history

f
TR SRSt | | g ooy
* Fosomton s sgntcsnce
B —
The Earth's earthquakes.
surface * Volcanoes and volcanism
* Faut amaon ra mverts
B —
Plate + Sea floor spreading and
tectonics. ‘subduction zones.

+ Movement of the mantie

‘The study of
rocks provides
information about
past and present
geological events.

The Atmosphere

+ Gaseous components of air

The + Layers of the atmosphere

atmosphere + Interactions of
atmospheric layers

+ Tricalular modol
Atmospheric  + Effects on cimate
circulation  + The Corlols effect

+ EINifo-Souther Oscilation

+ Warm fronts and cold fronts

Weather + Cyclones and hurricanes

global and local

Earth Systems gt

The Earth's dynamic surface is a result of plate

tectonics and weathering.
agricultural, industrial, and domestic uses.
onlyatiny Soils are a complex
proportion of the mix of weathered
Earth's water is rockand organic
accessible for matter determined by
human use. geology and climate.
+ Surface movements
Dot « Thermohaiine circuiation Rocksand T el
weter: + Corols effect minerals. &/ Rack typos ond stoniiconce
+ Weathering and erosion
+ Features of aloam
Freshwater  + Extent and location : < Pormation and featirss of
et horizons
ynamies . Cimati influences on soil

Global Water Resources

formation

Rocks and Soil

Food Production

Earth’s Resources

+ Cropuses
« Soll degradation
Land use + The green revolution Soils ++Sol protection
+ Food security
+ Inensive production systems + Mining
el s e s
« Chemicalpesticides + Frestwater management
Managing % o Water « Freshwater conflict
— Integrated pest management s roshwater confict
Hiiadies + Managing ish stocks
« Aquaculture
A huge proportion of ‘Sustainable use of
land on Earth is used Earth's resources is
for the purpose of ‘essential if they are to
feeding the human be available for future
population. generations.
Global Resources
the Earth's limited resources.
\\/ resource depletion.
/ Energy supplies Energy is necessary
must be carefully for modern living and
managed to ensure new technology must
‘that demands are be developed to.
met while protecting human requirements.
the environment .
+ Energy transformations. Energy + Energy effciency
Energy « Energy consumption conservation  + Comparing fuel efficiencies
Energy + Space weather
+ Wind and water
Renowablo | ¢ i threats + Naturaldisasters
+ Blofuels
Cii A
* Fossil fuels storage * heries:
Non- + Nuclear energy
renewable
energy

Energy Sources

Energy Security

©2025 BIOZONE International

Ecosystems

Distribution and features of biomes.
Habitat and niche.

Environmental gradients
Photosynthesis and respiration

Biomes & N
ecosystems  *

+ Food webs and food chains
Energy « Trophic structure
flow. + Ecologicalpyramids

« Measuring productivty

« Interspecific competition

Species
+ Intraspecifc competition
interactions Pe e

Both biotic and
abiotic factors
interact to form
the environment in
‘which we live.

The Living World

Natural Ecosystem Change

« Importance of
biogeochemical cycles

Biog ‘Carbon, nitrogen, phosphorus.
geochemical ;14 oygen cycling
- Water cycle
+ Bacteria and biogeochemical
cycles
+ Time scales of change
Ecosystom  * e and secondary
Bty succession
i + Key species and their importance
+ Environmental change
Large and small
natural changes
occur on both long
and short time scales.

toany environment.

Population size
and growthis.

abiotic factors.

+ Population density

Featuresof | o ion isuribution
POpUlations _ o¢ ructure and ts effects

+ Population regulation

+ Natality, mortality, and migration
Bl * Limiting factors.
growth

+ Survivorship curves
+ Humans and demography

and within the biotic and abiotic worlds, and our
in

Sampling populations
helps to analy:
current trends and
predict future ones.
+ Sampling and collecting equipment
+ Quantitative sampling methods
Eapang) + Quaiitative sampling methods
populations | pocorging data
+ Diversty indices
Abiotic « Monitoring equipment
factors. « Measuring environmental change

Classification  « Plant and animal keys

Investigating Ecosystems

Types of Pollution

+ Sources of a pollution
Airpoliution . Formation and effects of smog
+ Major air poliutants

+ Sources of water pollution

pifatess « Effocts on the environmant
R + Ol spills
+ Formation of stratospheric ozone
©Ozone + Depletion by CFCs
n + Environmentl effects of
ozone depletion

Pollution has wide
ranging and detrimental
effects on aquatic

environments.

Global Change

Impacts and Treatments

+ Sewage treatment and disposal

Treati
) + Waste management systems
pollution
« Monitoring water quality
« Clean up costs
Impacts of « Environmental effects.
pollution « Health effects

« Environmental and
Disssters industrial disasters
+ Cyclones and hurricanes.

Treating the
environmental and
health

pollution s costly and
often difficult.

the Earth.

Human induced
greenhouse gas
emissions are

leading to global
climate change.

« Physical science
« Impacts of ciimate change

(o « Adaptation, mitigation,
chenge. and legiiation

« Polar and boreal regions
Tipping + Boreal and Amazon forest
points. + AMOC and subpolar gyres

+ Coral reefs

Climate Change

before the benefits are seen

The harmful effects of
human activity can be
prevented or reduced

through conservation.

+ Habitat loss
Exploitation
+ Endangered species

Loss of
biodiversity

« Conservation efforts.
Nature reserves.
« Laws and treaties

Conserving Biodiversity

Maintaining
biodiversity
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Using the Section Focus Activities

Double page infographics follow the section concept maps. These spreads are designed to captivate students’ attention
and provide a visual and contextual overview of a specific aspect of the upcoming topic. Students actively engage with
the infographic, and are encouraged to analyse, question, and expand on the material presented. This approach helps
to develop essential skills such as critical thinking, research, and communication, as students are prompted to explore
the information further and share their insights with peers. These versatile activities can be used in several ways:

»

»
»
»

Incorporate into a classroom session and use as stimulus material to introduce a new section.

Extension material for students who would like to explore the “Take a Deeper Look” points provided.

Set as extra credit tasks.

Set as a research task (individual or group work) to enhance research and communication skills.

The Himalayas are a broad band of mountains forming a boundary
between the Indian subcontinent to the South and the Tibetan
plateau to the North. In geological terms, they are young
mountains, having begun forming around 50 million years.ago. The
collision between two tectonic plates on which they sit'continues:
to shape them today as one plate pushes against the other.
Earthquakes are also relatively frequent in this seismically active
area of Earth. There are more than 100 peaks exceeding 7,200 m in
elevation, including Mount Everest (8,848.86 m). Mount Everest's
height places its peak in the upper troposphere where it is exposed
to the jet stream, with winds reaching 160 km/h.

The composition of a giant

W S
scmE:Es{ tself s composed of limestone, marbie and
- Limestone rocks from near "
the top of the i
Wwere once marine sediments [ai 0o o
nts laid down around 500 mif
vears ago. The rocks contai "
tain marine fossils, inciudiy
trilobites, brachioy i
2 Pods, ostracods, and crinoi
- . and crinoids. Beneath
imestone, the pressure ex,
mountain building transf i e
- formed limestone into mary
ES found in the ‘yellow band, shown (efy, o

on i world
Highest weather station in ll.m .
weather station was instal "
i {he highest weathe
heights, temperatures
the peak sits in the
er 100
re commonly OV
I m, wind speeds @ -
- s“eancl wind gusts of over 250 km/h m:s eoee
kmlh‘: 4 there. The plume on this photo
recorde 1

Metamorphosis

The Himalayas ilustrate various parts

of the cycling of Eartivs rocks. pressure
ereated during uplift of the mountains has
metamorphosed limestones into marpe,
and sandstone, and mudstones into
schist. The mountains undergo constant
erosion via glaciers and weathering bu,
overall, are rising faster than they are
being eroded.

Q Take a Deeper Look

» What geological processes build mountains?

» What reasons might there be for the Himalayas being, on average, so much higher than other
mountains ranges around the world?

» What evidence s there for the age of the rocks that make up Mount Everest and the Himalayas?

©2025 BIOZONE International
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Section and Chapter Structure

Environmental Science consists of 10 chapters: nine content chapters and a science practices chapter. The content chapters
deliver the course material and are aligned to one of the four sections. Each section and content chapter follow the same
structure making it easy to navigate through the title and utilize the inbuilt pedagogical features. Their structure and
organization are explained below.

The Science Practices chapter contains activities to support students with the math and science practices associated with

environmental science. It is not associated with any particular section and students can refer to it at any time. To learn more
about utilizing the Science Practices chapter, see page CG23.

Structure of a Section and Chapter

Section concept map Did You Get It?
A concept map begins each An assessment task allowing
section and provides an students to demonstrate their
overview of content. knowledge of the chapter’s content.
Section focus Chapter introduction

A graphical double page spread
highlights key ideas in the section.

Short statements summarize what
students need to know for each chapter.

Activity Pages Activity Pages

Most activities have questions for students to answer.
These form a record of work and demonstrate a
student’s understanding of the content.

Section concept map Assessment: did you get it?

The concept maps - H Did You Get 12 Each chapter has an
divide the worktext in by end of chapter test.

four sections: It allows you
to test student

understanding of the
content covered.

e Earth's Systems
e The Living World
* Global Resources
e Global Change

They provide an
overview or big
picture approach to
what will be covered
in the course.

©2025 BIOZONE International
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The Contents: A Planning Tool

The contents pages are not merely a list of the activities. Encourage your students to use them as a planning tool for their
program of work. Students can identify the activities they are to complete and then tick them off once completed. Ticking
off the activities as they are finished gives students a sense of progression and helps them to be more personally organized
in their work and time management. Teachers can see at a glance how a student is progressing through the set work. Any

concerns with progress can be addressed early.

Contents

18 ElNifio and La Nifia

16: The AtMOSPRereiussmsmsasissssisassioiesio
17 Atmospheric CircUlation e ssssssssssssssnsrsssssassssssss

56 Secondary Succession

19 Water

21 Earth's Past Climate.

20 Ocean Circulation and Currents ........ccccevueuninne

58 Did You Get It?

55 Primary Succession: Surtsey Island

57 Wetland Succession ........

32

Using This Worktext vi ~ ps
Using BIOZONE's Resource Hub ix & bo Students'carll mark the Ch?C.k
boxes to indicate the activities
™ po .
e e they should complete. This helps
Course Concept Map for Envir X @ B1 them to quantify the work to be
@ p2 -
done and plan their workflow.
The Earth’s Systems @ b3 clilef{ziic
| (@ B4 Habitat 53
S SRR ! 0O 35 Ecological Niche 54
SO 2 g
O 36 Energy Inputs and OULPULS .....ceeeceerrerneeereseenenas 56
[ 37 Plant Prod
Chapter 1: The Earth’s Systems anisasBraducer i
—— Learning outcomes are clearly ductivity ............ 59
earning Qutcomes. ( - . . .
stated in the Chapter introduction. e 60
O 1 Datingthe Earth.....ccccoeceeeerreerenennnn 61
O 2 The Earth's History 6 O 41 Food Webs 62
8
O 3 structure of the Earth O 42 Energy Flow in an ECOSYSteM ...c.ccceververrerreinninns 64
O 4 Fossil Formation q O 43 Production and Trophic EFfICIenCY ... 66
O 5 Earthand Sun Cycles o 11 O 44 Ecological Pyramids 69
O 6 TheEarth's Crust & O 45 Species Interactions in Communities..
O 7  Plate Boundaries 14 ) 46 Ecosystem Stability 73
0 8 TheLithasphere and Asthenosphere. O 47 The Scale of Environmental Change..................... 75
O 9 Mechanism of Plate Movement.......... O 48 Cycles of Matter 76
O 10 Continental Drift 18 O 49 The Carbon Cycle 77
O 11 Volcanoes and VolCanisSm........ccooeveveevevecerenennn 19 0 50 The Nitrogen Cycle 55
O 12 Earthquakes 21 O 51 The Oxygen Cycle 81
O 13 The Rock Cycle = 0O 52 The Water Cycle 82
O 14 Soil Textures 24 [ 53 The PhoSPhorus CYCIE .......ceueuesesieresssossassssessense 83
O 15 Soil and Soil DYNamICS .....cvcvvvereereereieeeenenseiensenes 25 O 54 Primary Succession "
O O
- O
- O
- 0
O
O
O

The Living World

Concept Map: The Living World. .«

Conti

22 Did YOU Get I2uswssmmmsmansememssmmimsmmneg

A concept map begins each
section. It identifies the key
topics covered in the section.

Focus ..

activity provide a special focus
Chapter 2: Ecosystems activity for each section.
L

earning OULCOMES:::wswsussmsssesmmvsusssssss

24 Scales of Ecosystems

23 Components of an Ecosystem.............

A graphical double page spread

34
~ Chapter 3: Populations

000ooo

CODING Activity is marked: [¢] to be done

25 Factors Affecting Biome Distribution.

26 The World's Terrestrial Biomes..........

27 The Effect of Temperature on Biomes................ 46

M when completed

................ T UT FUPUTUTT OTUW T T U ve'S
................. 41 O 66 Modeling Population Growth.............ccc.uucev...... 100
42 [ 67 randK Selection 101

O 68 Population Age StruCture.........cccccvuveeccirrennnenn. 102

O 69 World Population Distribution ............cceeveverens 104

O 70 Population Growth Rate.........cceewerererrererereierenns 107
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Chapter Introductions
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Encourage students to interact with the chapter introductions as they work through the material as this will help them to
understand key learning points for the course. The chapter introductions provide a concise list of learning outcomes that
students should be able to demonstrate knowledge of by the time they complete the chapter. The chapter introduction also
contains key concept and key term panels (see the example page below).

The key concepts provide a summary of the main points that students should take away from this chapter. Students can
elaborate on the key concepts using the knowledge they have gained from completing the activities. The key terms draw
student attention to the language they should be using when studying environmental science. Encourage your students to
use these terms regularly in their writing and oral communications to build scientific literacy. Definitions for the key terms can
be found in the glossary section of both the student and teacher edition.

As students complete each activity in a chapter, they can mark off their progress by ticking the relevant check box on the

chapter introduction page.

Chapter number
and chapter title
are identified for

The section of the worktext is
identified for easy navigation.

Chapter 1

The Earth’s Systems

Earth Systems

QR codes allows quick access to
helpful videos and models on
BIOZONE's Resource Hub.

EEE Resource Hub

bit.ly/3W9uDGx
[E]s

quick navigation.

Key Terms

« asthenosphere

atmosphere
convergent boundary
Key terms ore
Important vocabulary + Coriols effect
students should o,
3 « divergent boundary
understand and use ; HeE
during the course. fault

+ igneous

Definitions are provided
in the glossary at the
back of the book.

« intertropical
convergence
zone

+ lithosphere
loam
mantle
metamorphic

« plate boundary

g plate tectonics

radiometric dating
rock cycle
sedimentary

« shield volcano

* soll

« soil horizon
strato-volcano

Check boxes

thermohaline

Encourage students
to use the check
boxes to identify
activities to be done
() and to tick them
off (v) when the
learning outcome is
completed.

« transform boundary
« tricellular model

©2025 BIOZONE International

Earthquakes, volcanoes, and plate tectonics can all be linked to

movement of the Earth’s mantle.

The components of soil depend upon the climate, rock type, and particle size.
Interactions between the Earth’s surface, rotation, and the Sun drive
atmospheric circulation.

Only a small percentage of the Earth’s water is accessible for human use.

The Earth System Activity
Number

Learning Outcomes:
Describe the difference between radiometric and relative dating.

Describe how Earth's atmosphere has changed over time and interpret a
simple timeline of Earth's history showing the of life for

Describe the internal structure of the Earth.
Explain how fossils develop.

Explain how the motion of Earth in its orbit influences the planet's climate.
Describe the difference between Earth's oceanic and continental crust and
define the terms tectonic plate, and transform, divergent and convergent
boundary.

Explain how movement in the asthenosphere drives movement of tectonic
plates. Describe how earthquakes are generated. Define continental drift
with reference to evidence for previous joining of current continents.
Describe the differences between four types of volcano.

Explain the differences between S and P waves resulting from earthquakes.

Soil Dynamics

O 10 Describe the rock cycle with reference to igneous, metamorphic and
sedimentary rocks. Explain the difference between rocks and minerals.

O 11 Explain how the size of soil particles influences the type of loam formed.

O 12 Describe how climate and local conditions affect soil development.

Atmosphere, Climate and Water

O 13 Describe the composition of the Earth’s atmosphere.

O 14 Describe how the Sun affects the atmosphere's circulation with reference
to the tricellular model. Describe the Coriolis effect and how it influences
Earth's weather systems.

Explain how the EI Nifio Southern Oscillation develops and its effect on
weather patterns in named regions of the world.

Global Resources

O 16 Describe the nature and extent of the Earth’s freshwater and
salt water resources.

O 17 Describe the nature and extent of the Earth's oceans, including reference to
deepwater and surface circulation.

Key concepts

These are the
important key ideas
for the chapter. Direct
students to these
and ensure they
understand

the concepts
summarized here.

Learning outcomes
These provide a point
by point summary of
what students need
to know or do by the
end of the chapter. .

Activity numbers
The activity number
for each learning
outcome is identified.
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Features of the Activity Pages

The activity pages have been carefully designed to provide high quality information to students in an easily accessible format.
They include a number of features designed to engage students and help them unpack and understand the information.
Guide students through the features of the activity pages to ensure that they make the most of the material.

Features include:

) Short blocks of text so that students do not feel overwhelmed with too much reading.

High quality, informative graphics.

»
» QR codes link directly to 3D models (following page). These provide fun engagement and learning moments.
»

Question and answer sections allow students to demonstrate their understanding of the content. By having the stimulus
material and their answers in one place, students can easily revise for assessments.

) The tab system identifies when there is support material on the Resource Hub. Tabs also identify what section the

activity is in (see following page).
Activity number:
Identifies the activity number to

, |

Introductory paragraph:
This provides background or
introductory information to

the topic.

help navigation between activities.
Structure of the Earth
"Key Idea: The Earth has several distinct layers with their own
specific properties.

The Earth is layered due to the density of different materials
in it. The Earth’s crust has a density of about 3 g/cm® and

Key Idea:

This provides

a focus for the
activity and can be
used as a summary
take-home point of
the activity.

Upper mantle:

Solid layer about 400 km thick, with a
transition layer between the upper and
lower mantle of around 300 km. The
temperature reaches about 1000°C.

Lower mantle:

Approximately 2000 km thick, extending to
2900 km below the surface. Like the upper
mantle, it is solid but behaves like a viscous
liquid, with convection currents slowly
moving the mantle about.

s

More information about 5
. . . e core i
the topic is provided e is made §< ‘
through explanatory R N4\
text, images, diagrams, A 8 |
case studies, and data. 4

Outer core:
Liquid. The movement of the outer core
produces Earth's magnetic field. Made
mostly of iron and nickel, the outer core
is 2200 km thick and reaches 4000°C.

the core has a density of about 12 g/cm3. Movement of
convection currents in the mantle shifts the plates of the
Earth’s crust, while movement of the outer core produces the
Earth’s magnetic field.

Crust:

Between 5 and 70 km thick.
Density ~3 g/cm?. Divided into
approximately 16 large plates.

Diagrams:

Full color diagrams and
photos help students
visualize important
information or concepts.

Yellow QR codes:
These provide a
quick link to
interactive 3D
models.

Blue QR codes:
These link to live
data sets.

Evidence for the
from many differs
timing of seisntey

Activity based questions:

earthquakes. Evi
shows that the o

Students input their answers directly onto the page

(print and digital products) to help reinforce the learning
moment. This approach also makes revision easy because
the stimulus material and answers are in one place.

1. What cause|

2. Identify wh

(a) Mantle: (b) Outer core: (c) Inner core:

3. What produces the Earf

Q&

Tab system:
The colored tabs shows which section of the worktext
the activity is in.

The grey tab indicates support material is available on
the BIOZONE Resource Hub.

©2025 BIOZONE International
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Using the QR codes on the pages

Some activities have QR codes on the pages (circled, below). These link
directly to informative and engaging 3D models or live data sets. If your
school does not allow students to access phones in class time, students

can still access the models and data sets through the Resource Hub and via
BIOZONE WORLD. Students can either bookmark the Resource Hub or quickly
access it using the bitly tag found on each chapter introduction (right).

N
w
3=

Resource Hub
bit.ly/3W9uDGx

[=l

Yellow QR codes Blue QR codes

Some activities have yellow QR codes on the pages
(circled, below). These link directly to informative and
engaging 3D models. All models can be rotated and
zoomed, and some contain informative annotations.

Some activities have blue QR codes on the pages (circled,
below). These link directly to live data sets that are updated
regularly, providing up-to-date data for some rapidly
changing areas of environmental science.

m Nuclear Power How are climate models tested?

Key Idea: Nuclear power offers low carbon energy if the 19505 and there are now more then 400 reactors throughout ¥ Tosee how wel madeis work, scentists ente existing
wastes are Gealt with safely. the world. Some counries, e.g.France, have a high reiance ata fom years gone by and see how accuraiely the
Nuciear power plants produce about % of the worlc's sable on nuciear power stations for electicty. The populariy of models predict the climate changes that have areacy
energy supply but 14% of the worlds elsctrcty supply  nuclear power stations decined during the 19705 and 805

becausevirualyallof themareusedforlectricityproduction. due to high costs and two high profile accidents. Until the
Nuclear fission reactors are curently the only reactor type  Fukushima disaster in March 2011, in Japan, nuclear power

used to produce commercia electricity, aithough there are  was growing in popularity as a way of reducing greenhouse > The graph on the rgnt snows an exampie of now
2 number of reactor designs. Nuclear power stations were  gas emissions by power stations. However the disaster imate ested. The data are colected from
ol Proaustion n o ' hisorical modes and mltiole modelsfordifernt
omissior 5. The black | o
Nuclear power station verage actual (observed) data for the sams period.
ac uilding Powerhouse Goaling tower (GMIST = global mean surface temperature

»
(For an exampl, see right for the NASA / IPGC sealevel i tool.

»

nipsiigonasa.
gonSNGAOL

sigle largest contibutor o sea lovel ise.

2 (@) Data from the Wortd Meteorological Organization (WMO) show global 562 levelrise has accelerated (0
i the Jan 2013 ~Jan 2022 period (compared to +2.9mmiyear from 2003-2012). How would this be relected in
he recorded data ine? Explain your rationae. (Hint: What ARS projection would it trend towards, and why?)
Sea-level ise (from Antarctica and Greenland)
SEA LEVEL PROJECTIO!
IPCC 6th Assessment.
Report Sea Level
Projections

Median projections of global and
regional sealevel rise, relative to
219952014 baseline.

About the data

| Dpata
® scenario ®
© Warming Level
| process
Total Sea Level

Decades
| 2100
|
| scenario

SSP37.0 o)

UPDATE MAP

% Settings

Understanding the Tab System

A tab system is found at the bottom of the first page of each activity. The colored tabs identify which section of the
worktext you are in. The gray tabs indicate whether support material is provided on BIOZONE’s Resource Hub.
The tab system is explained below.

The gray hub tab indicates that the
activity has online support
via BIOZONE's Resource Hub. This
may include videos, animations,
articles, 3D models, and more.

Four colored tabs represent the four
sections within Environmental Science. Use
these as a visual cue to quickly navigate and

orientate through the content.

</

Lw

:

Earth’s Systems The Living World Global Resources Global Change
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Evaluating Student Performance

While most activities require students to record a response (answer the questions provided), we do not recommend that
every question is graded. In most instances, the activities have been designed so that student answers form an individual

record of work, allowing students to review their answer within the context of the activity at any time.

We recommend teachers are selective about activities or questions they choose to review or grade to avoid assessment
fatigue. Focus on content that students typically find challenging or on activities that cover essential material for the course.
We highly recommend that end of chapter assessments and the additional summative assessment tasks are graded. Both
of these provide formal opportunities to test student understanding of the content. Find out more about the formative and

summative assessment tasks below, and on the following page.

Chapter assessments: Did You Get It?

Chapters 1-9 each conclude with a Did You Get It? assessment task. These have been designed to test student understanding of
the chapter content, and can be used to help identify any gaps or misconceptions which still need to be addressed before moving
on. You may wish to use the chapter assessment as a practice test before asking students to complete the summative assessment

task (see more information on the next page).

m Did You Get It?

1. Describe some issues that can arise by applying chemical pesticides to crop plants and soils:

]

What actions taken by individuals would have the greatest impact on reducing in-home water

w

Describe some ways in which a city could develop in sustainability:

4. Examine the graph on the right:
sesame oil
(a) What oil crop uses the most land area to produce
one metric ton? groundnut oil
olive oil
(b) What oil crop uses the least land area to produce soybean oll
one metric ton and suggest what might be the
reason for this? sunflower oil
canola oil
paim oil

@

Suggest what has taken place to affect the landscape
shown in the photo (right). What are some of the
environmental consequences of this land use:

>

<| 6. Suggest why the of resi toi is a problem for humans:

~

. Why was the change from a hunter gatherer society to an agricultural society an important de
environment interactions?

\

B Did You Get It?

1. The schematic below shows the movement of energy and minerals from producers to consumers.

nutrient pool

(autotrophs) Herbivores

Heat Heat

Mineral

Energy flow —3»

Mineral nutrient

movement —p Sun s

Minerals 5,
and energy

Consumers
(heterotrophs)

(a) How are the movements of minerals and energy different?

(b) What process is responsible for losses of energy from the system?

2. Draw a labeled diagram to illustrate the process of primary succession:

w

(a) Use the table below to draw the ecological pyramid of the grassland community:

Numbers in a grassland community

Trophic level Number of organisms
Producer 1,500,000
Primary consumer 200,000
Secondary consumer 90,000
Tertiary consumer 1

(b) Which trophic level is the

4. The graph on the left shows the annual temperature and rainfall
30 of various biomes. What is a biome?

Tropical forest
Temperate forest

Mean annual temperature (°C)

50 100 150 200 250 300 350 400 450 5. Which biome has the greatest rainfall per year?
Mean annual precipitation (mm)

©2025 BIOZONE International
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Summative assessments

Longer, summative assessment tasks are provided as download tasks for each chapter. Unlike end of chapter “Did You Get It?”
assessments, students do not see these tasks prior to you providing them. There are a variety of questions types allowing students
to demonstrate understanding and application of their acquired knowledge. Questions are designed to encourage students to
analyze, evaluate, and synthesize information, and are suitable to use for formal grading or reporting tasks.

The summary assessment tasks are provided through a download link. There are student versions (questions only) and teacher
versions (with answers provided).

Summative Assessment ‘
Ch 1: The Earth's Systems Student name: Class: A

1. Earthquakes normally occur along plate boundaries. Measuring the depth of these earthquakes can give an idea of the
shape of the boundary and how the plate are interacting. The data below, left shows earthquake depths for the Tonga
Trench in the Pacific Ocean and along the coast of Chile.

(a) Plot a scatter graph of the data on the grid provided:
Longitude (°W) | Depth (km)
176.2 270
175.8 115
175.7 260
175.4 250
176.0 160
173.9 60 |
174.9 50 :
179.2 650 |
W = 3. The diagram right shows the Pacific plate and the Nazca
177.0 350 plate. The white dotted line shows the location of the
| plate boundaries The white dashed line shows the

178.8 580 location of subduction zones along those boundaries.
1774 420 (a) Where would you expect to find volcanoes on .,
178.0 520 this diagram? Pacific
1777 560 (b) Add a line of best fit througt plate
777 465 (c) What type of plate boundary
179.2 670
1751 40

(d) Draw a diagram in the space
769 229 moving at the Tonga Trench

(b) Explain why volcanoes form in the places you have indicated in (a):
4. (a) Explain why convergent plate boundaries are also destructive plate boundaries:

2. The diagram below shows the layers of the Earth. Add labels to the
solid or liquid to complete the diagram.

(b) Explain why divergent plate boundaries are also constructive plate boundaries:

5.

. Identify the two images of the
volcanoes below as either
shield or stato-volcanoes:

6. Complete the diagram below:

©2025 BIOZONE International
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Suggestions for Planning, Delivery, and Assessment

Lesson planning

o Refer to the downloadable Teaching Planner while planning. These provide
. suggestions for delivering content, opportunities to support or extend students, and
ways to incorporate BIOZONE's Resource Hub material into teaching. Copy and paste
the teaching notes to streamline lesson planning requirements.

e Add interest to your lessons by utilizing the BIOZONE Resource Hub. These FREE,
resources can easily be incorporated into your planning. We have curated high quality
resources to support the content of the activities to save you planning time. Use these
as a way to introduce and prepare students for upcoming topics, or to consolidate
understanding after lessons. Note: where there are QR codes on activity pages, these
link directly to interactive 3D models and add interest to lessons.

o Use the coding in the Teacher’s Edition to view where there are opportunities for
extension (red flag), collaborations (group icon) or support for math and science
practice skills (Need help? icon).

Teaching

o Content delivery is flexible and can be delivered in an order which best fits your
teaching plan and sequence. The Science Practices chapter does not need to be taught
as a discrete chapter. It has been designed to dip into when, and if, students require
support with math or science practices skills.

o Switch up delivery by utilizing the Presentation Slides in our digital platform, BIOZONE
WORLD. Students could be encouraged to use the slides to deliver the content
themselves, providing an alternative way to engage students with the material.

o Encourage peer-to-peer learning by assigning students to groups of mixed abilities
when working in breakout groups or carrying out research.

o Activities that manipulate data using statistical formulas or model data may be
- - .. supported by fully editable spreadsheets on BIOZONE’s Resource Hub. Tailor how
you use the spreadsheets: for example, students can analyze the spreadsheet model
provided, then change the data and observe the outcome. Where applicable, students
could add formulae to enhance the model.

e Enhance and extend students’ scientific vocabulary by encouraging them to look up
unfamiliar words in the glossary and encourage them to use the words as they navigate
through the environmental sciences program. Words listed as key terms in the chapter
front or written in blue bold on activity pages are defined in the glossary.

o Look to extend capable students by assigning sections or questions from the worktext
with a red flag in the margin of the Teacher’s Edition. Some material on BIOZONE’s
Resource Hub is also tagged as extension.

Assessment

* Provide feedback (formative and summative) to students to update them on their
progress. This can highlight areas of strength or areas needing work.

» Select activities as a formative assessment task to identify areas a student or the class
needs to revisit before progressing to the next topic or chapter. Methods of formative
assessment include reviewing student answers on selected activities or evaluating
their contribution to discussions and group work.

« Each set of Presentation Slides contains quiz slides designed to test student
understanding of the content just covered. Use these to quickly gauge student
understanding and confidence level with the material.

+ Use the Did You Get It? assessment tasks at the end of each chapter to assess student
understanding. This could be carried out as a test in class. Alternatively, you can set
them as homework or open book assessments if you wish. You may wish to use these
assessments to identify if there are any gaps or misconceptions which still need to be
addressed before moving on.

o Use the additional Summative Assessment tasks (available to download) as a second
assessment task after completing a chapter. Students have no prior exposure to these
assessments, so they form the basis of a formal testing moment.

©2025 BIOZONE International



Teaching Strategies for Classroom Use

Achieving effective differential instruction in classes is a teaching challenge. Students naturally have mixed abilities, varying
backgrounds in the subject, and different language skills. Used effectively, BIOZONE's worktexts and supporting resources
can make teaching a mixed ability class easier. Here, we suggest some approaches for delivering content.

Making a start

Regardless of which activity you might be attempting in class, a short introduction to the task by the teacher is a useful
orientation for all students. For collaborative work, the teacher can then divide the class into appropriate groups, with ability
levels chosen at your discretion. Depending on the activity, the class may regroup at the end of the lesson for discussion or
to present their findings, and you may choose to share model answers with the class for marking purposes.

Introduce the activity using
BIOZONE WORLD: display the
activity on a shared screen.

Teacher

introduces activity

Highlight any Resource Hub material
associated with the activity you want
students to interact with (e.g. videos

Brief class discussion to
introduce and ‘unpack’ the

and 3D models). information
Student ability groupings are
flexible: assign mixed ability Student group A Student group B Student group C

groups, assign a student

expert to lead the group,
or group students by ability
so striving students receive
targeted teacher input. l

Collaborate and
compile discussion
points and answers

Collaborate and
compile discussion
points and answers

Collaborate and
compile discussion
points and answers

Students invited to report
back to the class via teacher-
facilitated discussion

Use BIOZONE WORLD to display the model l
answers on a shared screen. Students can Teacher can share answers.
refine their answers if necessary. This provides Students can refine their
a powerful second learning moment. original answers if required.

CG19

The teacher introduces the topic. They
provide structure to the session by
providing background information and
setting up discussion points and clear
objectives. Collaboration is emphasized
to encourage participation from the entire
group. If necessary, students in a group
can be assigned specific tasks.

©2025 BIOZONE International

Students work in small groups so that
everyone’s contribution is heard. They
collaborate, share ideas, and engage

in discourse. The emphasis is on
sharing ideas, discussing questions,
and formulating answers. Students may
even come up with additional questions
and discussion points.

Students report back on their findings.
Each student should have enough
knowledge to report back on the group’s
findings. Reporting consists primarily

of providing answers to questions, but
may involve presenting a report, model,
or slide show, or contributing to a
debate. Students can revise their original
answers, providing a powerful second
learning moment.
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Using collaboration to maximize Peer to peer collaboration and support
learning outcomes

e The structure of Environmental Science allows for a flexible Peer-to-peer learning is emphasized throughout

approach to unpacking the content with your students. the worktext, and is particularly valuable for more
challenging activities in which the content is more
complex or the questions require students to
draw on several areas of their knowledge to solve
a problem.

+ The content can be delivered in a way to support
collaboration, where students work in small groups to
share ideas and information to answer and gain a better
understanding of a topic, or design a solution to a problem.

o Stronger students can assist their peers and, in
doing so, both groups benefit from verbalizing
their ideas. Students for whom English is an
additional language can ask their classmates
to explain unfamiliar terms or ideas, and this

o Collaboration, listening to others, and voicing their own benefits the understanding of both parties.
ideas is valuable for supporting English language learners
to become confident in using English. It also builds and
develops English and scientific vocabularies in all students.

e By working together to ask questions and evaluate each
other's ideas, students maximize their own and each other’s
learning opportunities. They are exposed to ideas and
perspectives they may not have come up with on their own.

o Environmental Science encourages students to
think about, and share, what they already know
and then build on this knowledge by exploring

o Use a short, informal, collaborative learning session to and explaining new content. This could be
encourage students to exchange ideas about the answer to carried out in a more formal role. For example,
a question. assign groups to work together to complete
L . - an activity, to research questions, or design a
e« A collgboratlon icon .(rlght) indicates where °® o P solution to a problem.
there is an opportunity for students to ..‘

work together.

Student A is capable. He helps
to lead the discussion and
records the discussionin a
structured way.

Students B and C are also
capable but less willing to lead
discussion. They will add ideas
to the discussion but need a little
direction from A to do so.

Student D is less able but gains
ideas and understanding from the
discussion of students A, B, and
C. She may add to the discussion
as she gains confidence in the
material being studied.

Extending students

Edition with a red flag (right) in the margin to identify extension material. You can set these tasks for
capable students, or all students can attempt them, but some may require additional teacher or peer
support to complete them.

Some students may require extension. We have tagged certain sections or questions in the Teacher’s 4

We have also identified extension material on the BIOZONE Resource Hub. A gifted and talented tag
next to a resource indicates it is suitable extension material for students who may want to dive into
the content in greater detail.
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Reviewing work and providing answers

Our worktext approach encourages students to demonstrate their understanding of the content by inputting their answers
on the activity page, either by writing it into the printed book or typing answers onto the digital version in BIOZONE WORLD.
This approach makes it easy for students to record and share their answer and ideas with other students and their teacher.
They can also review their own work or peer-review the work of others. Teachers can easily review an individual's work and
see how they are progressing through the content. Model answers are provided for each activity and these can be shared
with students at the teacher’s discretion. Self reported grading is a powerful tool for accelerating learning (CG4) and should
be encouraged where possible. Students should also be encouraged to refine their answers (if needed) and deepen their level

of understanding. This enhances the learning moment.

Peer feedback

Dividing students into small groups allows them to share their
answers and ideas and receive immediate peer feedback.
Sharing ideas and discussing alternative perspectives and
solutions can broaden each student’s understanding or
perspective. Students may or may not come to a consensus
answer through this process. Some students may wish to refine
their original answer after the discussion.

Review answers in class via BIOZONE WORLD

The teacher view in BIOZONE WORLD has model answers
which can be toggled on and off using the show/hide buttons
on an activity page. View activities in BIOZONE WORLD on

a shared screen and reveal the answers as required. This is
ideal for:

« Providing a concise model answer after a group or
class discussion.

« Self marking by students. Students can amend their
answer if necessary, providing a powerful secondary
learning moment.

e Providing a quick review of answers if time is short.

©2025 BIOZONE International

Class discussion to review answers

Small groups can partake in collaborative summarizing when
brought together as a larger group or class. Students can share
ideas and answers through structured discussion, either as a
class or within larger groups. The class benefits from hearing a
range of ideas, and teachers can guide the discussion to ensure
efficient use of time. At the end of the discussion, the teacher
may wish to share the model answer with the class.

8533
\f‘,\_{; d

Southem ocean:

Satellite-observations show. that the-
Arctic sea ice is melting earlier and

pidly-than previously reported.
The loss of ice cover will dramatically:
reduce the-surface albedo (reflectivity)
in the Arctic regions

The Southern Ocean encircles. The vast amounts of ice associated
Antarctica and Is covered in ice for with the polar-oceans has an important
much of the year. Complex currents bilizing effect on the- imate,
in the Souther.Ocean produce rich insulating large areas.of-oceans from
upwelling zones that support abundant.  solar radiation in the summer-and
plankton.and complex food webs.» preventing heat loss in winter.s

It is driven by the cooling and sinking of water masses 4

“ 1. - Explain the basis of the Earth's
1 in-the North Atlantic.  In- the  north, they cool and sink, flowing south. into-the Pacific and.Indian- oceans, then

4_returning as warm surface ocean currents in the South Atlantic. Cold polar water drives deep circulation.s

1
n 2. Explain how thermohaline circulation could influence global climate: Thermohaline circulation transports energy. k]
y(in the form of heat) around the globe. As such, the state of the circulation has a large impact on the Earth's

yClimate. It has an important role in supplying heat to the polar regions and so-regulating the amount of sea ice

qin-these regions. Disruption of the thermohaline ci ion is one possible of global warming. 1

Teacher review of student work

Students using the print version of Environmental Science write
their answers directly into the space provided on the page.
Teachers can revise or grade student responses as required.

Students using the digital version of Environmental Science
input and submit their answers via the digital platform,
BIOZONE WORLD. Teachers can revise or grade activities
as required.
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How are Language Skills Supported?

BIOZONE has several support mechanisms in place to support the development of language skills. These include collaborative
tasks to build communication and listening skills, and writing answers to provide practice in written skills. The inclusion of
a glossary helps to develop the scientific literacy of all students. In the digital version of the worktext (BIOZONE WORLD), a
translation function support ELLs in their learning journey. More information on these supports are provided below.

Glossary

Key terms, which have been blue bolded within an activity, are included in the glossary. Key terms are only bolded the first time
they appear within an activity.

[yl The Scale of Environmental Change Gl
lossary
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Translation function

BIOZONE WORLD, our digital platform, provides a translation feature to support students who have English as a second language.
The content can be translated into ~150 languages.

Activate the translation feature, choose the desired language, and hover the cursor over the text to translate. A pop-up box with
the translated text will appear, while the original English text remains visible. This dual-language view helps students develop their
English language skills while providing the comfort of having their first language accessible.

Island arcs fol
the edge of a subduction zone

El monte St. Helens es un estratovolcan
activo en el noroeste del Pacifico de los
EE. UU. Forma parte del arco volcanico de
las Cascadas, un segmento del Cinturén
de Fuego del Pacifico que se ha formado
debido a la subduccién. Este volcén es
conocido por sus explosiones de cenizas
y flujos piroclasticos (flujos de gas
caliente y ceniza).

A pop up of the
translated text appears in
BIOZONE WORLD.

B tensiated by Google
i A0, B, TS 2

The San Andreas Fault, seen here in an aerial
photo, is a geological fault that runs a length of
roughly 1300 km through California in the USA.
The fault, a strike-slip fault, marks a transform (or
sliding) boundary between the Pacific Plate and
the North American Plate.

Mount St. Helens is an active stratovolcano in
the Pacific Northwest of the USA. It is part the
Cascade volcanic arc, a segment of the Pacific
Ring of Fire that has formed due to {

Earthquakes cause shaking and ground rupture,
as well as landslides and avalanches, fires,
tsunamis, and soil liquefaction. Soil liquefaction

refers to the of soil from a solid to

This volcano is well known for its ash explosions
and pyroclastic flows (flows of hot gas and ash).

a liquid. It results from the shaking, which causes
water-saturated granular material to temporarily
lose its strength.
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How are Math and Science Practices Supported?

A dedicated Science Practices chapter supports students to competently use fundamental math and science practices
needed for their environmental science course. Many teachers use this chapter to provide “just in time delivery” of the skills
students need to complete a particular activity. For example, students may be encountering graphing for the first time in the
course. They can be directed to the Science Practices chapter to revise the skills needed to select and draw an appropriate
graph. The activities in the Science Practices chapter can be set as homework or as a pre-activity in class so students have
the skills to progress confidently through the activities.

The Need help? icon (right) alerts students and teachers that support for a skill on the
activity page is provided in the Science Practices chapter. The icon will directly reference
the activity number for easy navigation.

Need help?

Encourage students to use the support activities often to build their confidence and skill set.

The Need help? icon points directly to the
support activity in the Science Practices chapter.

. m Population Growth Curves M Which Graph to Use?

Key Idea: Populations typically show either exponential or  exponential or logistic. Both can be defined mathematicg Key Idea: The type of data collected will affect the type of It is important that the type of information of information you
logistic growth. The maximum sustainable population size is  In these mathematical models, the per capita (or ing#ic) graph chosen to display your data. what to display is matched to the correct type of graph so
limited by the environment's carrying capacity. growth rate is denoted by a lower case r, determigg®by the Differenttypes of graph display different types of information.  that information is clearly communicated.

Population growth is the change in a population's numbers  per capita births minus deaths, i.e. (B-D)/N._Jfponential
over time (dN/dt or AN/A). It is regulated by the carrying  growth occurs when resources are essengffly unlimited.

capacity (K), which is the maximum number the environment ~ Logistic growth begins exponentially, b slows as the Use a pie graph
can sustain. Population growth falls into two main types:  population approaches environmental cargfing capacity. ey »  One variable is a category —>
) One variable is a count Water use key
23% ¢
[ cooling water
Exponential growth Exponential gre ¢th, dN/dt = rN [ irigation :r’:p:"’;::‘:"’
Exponential growth occurs when the population growth rate is not affected | bl in different
by the population size, N. In this case, the population growth rate is simply © e categiries:
(the maximum per capita rate of increase) multiplied by N so that dN/dt = rN. Herstho e [ Drinking supply
On a graph, exponential growth is characterized by a J shaped curve. A lag s
, F in
phase occurs early in population growth due to low population numbers. P Sedeapp e —— ’ Onevarablelsacateqory _y ;0 2 par or column graph
ity ) One variable is continuous
In nature, exponential growth is observed in two circumstances: . 9 data (measurements) R R e e
(1) A few individuals begin a new population in a new habitat with plenty 2| Exponentialf) curve &
of resources. 2 Exponential firowth is ri2iama___ |
2| sustained offy when
(2) A natural disaster reduces the population to a few survivors, and the E| thereinno ] s jopompars )
population recovers from a low base. 2| environmentl resistance.
< — (or treatments) for a
2 What type of < ! nti )Iahl
The human population is currently in an & Florda continuous variable.
exponential phase of growth. In ancient E data have you i
times, the human population remained g collected?
relatively stable, but low. It was not until population p
the beginning of the Renaissance (14th- 4l
17th centuries) that the population began .
10 grow. The use of machines during the —_—— ‘f"ab" = °°":",‘“°“5 Hours per year
Industrial Revolution increased living e —> Useahistogram
standards and the population increased ) One variable is a count : ¢
100. Medical advances, e.g. antibiotics,
and increased food production due to the Use to show
Green Revolution, sparked the current rapid 3 afrequen
increase in the human population. 2 distribution for
= acontinuous
Growth of a bacterial population &1 variable.
In bacterial populations, each cell divides in two, so the popula| N eed hel ?
Bacteria growing without environmental constraint show expor p S ot
a culture of E.coli bacteria was placed into a complex growth . — 5 l,"a""' lgs.ar9; Weight @)
into a 37°C waterbath. A sample of the culture was taken ever! See Activi ty 223 continuous o e
‘was measured using a spectrop ) Theresponsevarible > Usealine graph
& more cloudy and this showed as an increase in e absy is dependent on Temperature vs metabiolic rats in & rat
the i 14 -
(manipulated) variable 12 Line connecting ¢
O O O .57 Use toillustrate
2 I the response to
3 amanipulated
2
56 variable.
. () On the grid (right) plot the results of bacterial growth: 24 / 7
2
(b) Does the growth curve show exponential growth? H |
Explain why or why not: 1 0 20 a0 0
) Both variables are Temi .
perature (°C)
L5 continuous —> Useascatter plot
D i e Body length vs brood size in Daphnia
i D utthere g
is no manipulated variable 8 80 —— Pl
- )}/, Use toillustrate
-4 B T between two
(c) Suggest how the E.coli population growth would be affected Sa0f o P2 correlated
if the culture was grown in  low nutrient medium: 2 = Varkblos:
22 I
B
z,

1 2 3
Body length (mm)
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Differentiated Learning Tools

Environmental Science promotes differentiated instruction and has been designed to cater for students with a wide range
of abilities. There are several ways you can utilize the tools in the Environmental Science program to support differential
instruction in your classroom.

Extension Questions:

Red flag icons beside a section or
question (in the Teacher's Edition)
indicate that the material is suitable
for extending more able students.
Other students can attempt the
material too, but they may need
extra guidance from the teacher.
Resource Hub extension: Some
material on the Resource Hub is
tagged as extension material.

the most part,narrowy focused animations and video clpsdirecly
acthty on which they are cited. They provide great support o help

Chapter 1 -The Earth's Systems

Resource Hub
BIOZONE's Resource Hub supports
learners of all abilities and also

Need Help? Icon:

The NEED HELP? icon identifies
where material is available in

the Science Practices chapter

to support a particular math skill
or science practice. Set these
activities as a refresher before
the students attempt the activity
that requires the skill. Encourage
students to refer to the Science
Practices chapter often.

Glossary

Glossary:
A glossary has been provided to
help improve scientific literacy.

Henderson lsland

Collaboration Icon:

A group symbol indicates
where students can work
together. Group work provides
opportunities for student
collaboration and peer-to-peer
support to explore and develop
ideas. By speaking and listening
to each other, communication
skills and scientific vocabulary
are extended.

provides teacher support materials
(CG5). Use the videos, games, and
animations to help striving learners

with their understanding of content.
Some material is specifically tagged

for students needing extension, or
as teacher resources.

Encourage students to refer to the
glossary whenever they are unsure
about the meaning of a key term.
Key terms are identified by bold
blue text the first time they appear
in an activity. The are also listed in
the chapter introductions.
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