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BIOZONE  
Worktexts

Combine the very 
best features of a 

textbook …. 

…. with the utility of 
workbook



Our worktexts are designed to be consumable: 

● Combines the very best features of a textbook 
with function and utility of a workbook 

● Requires direct student interaction with content 
● Students write answers directly onto the page 

that forms a record of work 
● Engaging graphics with chunked text for 

accessibility 
● Many data driven activities

Student-Owned 
Worktext  

– not a traditional basal textbook



 Part textbook

It is a unique
3-in-1 hybrid resource:

Supported by the 

Teacher Toolkit

What is the

BIOZONE solution?

 Part study guide

 Part activity workbook



Professor	John	Ha-e	
Researcher	|	Professor	|	Author	
Professor	John	Ha-e	is	a	researcher	in	educa6on.	

He	holds	a	Ph.D.	from	the	University	of	Toronto,	Canada.	

The	design	of	BIOZONE’s	solu6on	has	been	strongly	
influenced	by	the	research	published	by	Prof.	Ha-e.	

His	book:	Visible	Learning	is	a	synthesis	of	more	than	
1,500	meta-studies	over	90,000	studies	involving	more	
than	300	million	students	(the	result	of	nearly	30	years	of	
research	about	what	works	best	for	learning	in	schools).	

Director	of	the	Melbourne	Educa.onal	Research	Ins.tute	at	the	University	of	Melbourne,	Australia,	since	March	2011.	

Before,	he	was	project	director	of	asTTle	and	professor	of	educa6on	at	the	University	of	Auckland,	New	Zealand.







Self-Reported Grades
According to educational research, 
one of the most successful 
pedagogical tools leading to 
student academic achievement is 
self-reported grades. 
(Hattie, J. (2009) Visible Learning)

Influences on student achievement

Visible Learning is a synthesis of 
more than 1,500 meta-studies over 
90,000 studies involving more than 
300 million students (the result of 
nearly 30 years of research about what 
works best for learning in schools)



How can students self-
grade with BIOZONE?

• Suggested answers are provided via 
teacher access to BIOZONE World 

• With teacher guidance, answers can 
be displayed to the class. 

• Students can refine their own answers 
and strengthen their understanding. 

• This provides a powerful additional 
learning moment.



Students quickly report back via
teacher-led discussion then

Self-grade and improve answers

Brief class discussion
to “unpack” the Activity’s

infographic or data

Teacher
introduces Activity

Student 
Group A 

Discuss, 
then create 
consensus 
answers

Student 
Group B 

Discuss, 
then create 
consensus 
answers

Student 
Group C 

Discuss, 
then create 
consensus 
answers

Streamline classroom-based 
Collaborative Learning

Breakout into small student groups



● Students write their answers directly onto 
page - thereby forming a record of work 

● Having students self-grade their work, and 
possibly correct and improve their answers 
is a powerful second learning moment 

● The reference material, questions and 
answers are all in one place - making for 
easy revision

The Powerful 2nd 
Learning Moment



● Titles are written “from the ground up” to meet 
the requirements of a specific program: 

• NGSS frameworks
• State standards
• College Board CEDs

● Program specific coding identifies key 
components: 

‣ Program specific content, examples, case studies 
‣ Practical components and investigations 
‣ Curricula specific assessment tools

Curricula-specific Titles 
Content, delivery, and assessment



BIOZONE 
Programs



• Both series have been specifically written for NGSS 

• Both series are fully three dimensional (DCIs, CCCs, SEPs)  

• Both series scaffold delivery of material using the 5Es instructional model

BIOZONE has two NGSS series

Integrated NGSS series

Integrates Earth & Space with 3 other sciences

Longer activities, several concepts (5Es)

Concept understanding is developed 
within an activity

Standard NGSS series

Traditional approach - No integration with ESS

Shorter activities, one concept

Concept understanding is developed over 
a series of related activities



● Written for the standard high school NGSS 
framework (not integrated). 

● Structured and organized on the 
Disciplinary Core Ideas (DCIs) of the 
NGSS framework. 

‣ Allows flexible content delivery – 
deliver the material in an order which 
best suits you 

‣ Phenomena focused and driven

Standard NGSS Series









Assessment
● Each chapter concludes with a 

Summative Assessment. 

● The Performance Expectations 
being assessed are identified in 
the Teacher’s Edition.



Anchoring Phenomenon Activities explore concepts Phenomenon Revisited



Activities explore concepts Phenomenon Revisited Problem-solving
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Transitional Fossils
Key Question: How do transitional fossils provide important links in the fossil record?

225

Transitional fossils are fossils which have a mixture of features, showing intermediate states, that are found in two 
different, but related, groups. Transitional fossils provide important links in the fossil record and provide evidence to 
support how one group may have given rise to the other by evolutionary processes. 

Important examples of transitional fossils include horses, whales, and Archaeopteryx (below), a transitional form 
between birds and non-avian dinosaurs.

Archaeopteryx was crow-sized (50 cm length) and lived about 150 million years ago. It had a number of birdlike (avian) 
features, including feathers. However, it also had many non-avian features, which it shared with theropod dinosaurs of 
the time. Although not a direct ancestor of birds, the Archaeopteryx and birds shared a common ancestor. 

Suggested reconstruction 
of Archaeopteryx based 
on fossil evidence.

Non-avian features Avian features

Vertebrae are almost 
flat-faced.

Impressions of feathers 
attached to the forelimb.

Belly ribs.

Incomplete fusion of the 
lower leg bones.

Impressions of feathers 
attached to the tail.

Forelimb has three 
functional fingers with 
grasping claws.

Lacks the reductions 
and fusions present in 
other birds.

Breastbone is small and 
lacks a keel.

True teeth set in 
sockets in the jaws.

The hind-limb girdle is typical 
of dinosaurs, although 
modified.

Long, bony tail.

1. (a) What is a transitional fossil?  

 (b) Why are transitional fossils important in understanding evolution?  

LS4.A P

©2022 BIOZONE International
ISBN: 978-1-98-856692-4
Photocopying Prohibited

338

Transitional Fossils
Key Question: How do transitional fossils provide important links in the fossil record?

225

Transitional fossils are fossils which have a mixture of features, showing intermediate states, that are found in two 
different, but related, groups. Transitional fossils provide important links in the fossil record and provide evidence to 
support how one group may have given rise to the other by evolutionary processes. 

Important examples of transitional fossils include horses, whales, and Archaeopteryx (below), a transitional form 
between birds and non-avian dinosaurs.

Archaeopteryx was crow-sized (50 cm length) and lived about 150 million years ago. It had a number of birdlike (avian) 
features, including feathers. However, it also had many non-avian features, which it shared with theropod dinosaurs of 
the time. Although not a direct ancestor of birds, the Archaeopteryx and birds shared a common ancestor. 

Suggested reconstruction 
of Archaeopteryx based 
on fossil evidence.

Non-avian features Avian features

Vertebrae are almost 
flat-faced.

Impressions of feathers 
attached to the forelimb.

Belly ribs.

Incomplete fusion of the 
lower leg bones.

Impressions of feathers 
attached to the tail.

Forelimb has three 
functional fingers with 
grasping claws.

Lacks the reductions 
and fusions present in 
other birds.

Breastbone is small and 
lacks a keel.

True teeth set in 
sockets in the jaws.

The hind-limb girdle is typical 
of dinosaurs, although 
modified.

Long, bony tail.

1. (a) What is a transitional fossil?  

 (b) Why are transitional fossils important in understanding evolution?  

LS4.A P



Investigative phenomena



Material 
supported on 
Resource Hub

Collaboration 
opportunity

Performance 
Expectation 

covered

CCSS ELA/
ELD 

connection 
covered

Support in 
Science 
Practices 
chapter

Extension 
material

Computer 
required

ETS DCI 
covered

CCSS math 
connection 

covered

See activity 6

Teacher Codes 
What do they mean? LS1-4



Pacing Guide 
Biology for NGSS

• Suggested delivery 

• Highlights vocabulary 

• Highlights investigations 

• Highlights assessment



● Written for an integrated 3-course high school 
NGSS framework. 

● Ideal for courses integrating Earth & Space 
Sciences with traditional sciences.  

● Deliver the content in the order it is provided 
due to the iterative nature of the framework. 

‣ 5Es sequencing 

‣ Phenomena introduced at the beginning of 
each chapter 

‣ Phenomena revisited at the conclusion of 
each chapter

Integrated NGSS Series





















Assessment

●Each chapter concludes with a 
Summative Assessment. 

●Performance Expectations 
being assessed are identified.



● Written for a pre-AP program. 

● Very up-to-date data on human issues and 
environmental impact (June 2024). 

‣ Some data sets provide time-sensitive 
environmental assessments and have blue  
QR codes that link to continuously 
updated sources. 

● Provides a candid assessment of 
environmental challenges, but …. 
 
provides students with a sense of agency and 
possible solutions to solve problems.

Environmental Science



Chapters 
1. The Earth’s Systems 
2. Ecosystems 
3. Populations 
4. Investigating Ecosystems 
5. Land and Water 
6. Energy 
7. Pollution 
8. Conservation 
9. Climate Change 
10. Scientific Skills and Practices

Environmental Science
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Intensity:

None
D0 Abnormally Dry
D1 Moderate Drought
D2 Severe Drought
D3 Extreme Drought
D4 Exceptional Drought

Drought impact types:

S = Short-Term, typically less than 6 
months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than 6 
months (e.g. hydrology, ecology)

Colorado River
Lake Mead

At Lake Mead on the Colorado river, the white 'bathtub' ring 
(arrowed) on the cliff shows how high the water once sat. View 
from Hoover Dam at Nevada and Arizona border, USA.

1. In late 2023, the El Niño Southern Oscillation (ENSO) caused higher than normal precipitation for the Western US 
region, relieving the megadrought. However, regions of the US are still experiencing drought. 

 (a) Define a D3 and D4 drought:  

 (b) What is the link between megadroughts and climate change?  

Megadroughts197
Key Idea: Particularly severe, long-lasting, and widespread 
doughts are termed megadroughts. Climate change is 
projected to increase their occurrence. 
Megadrought, as a  term, was first coined in 1998. Colorado 
scientists have collected data from sediments, documents, 
and tree rings to identify historical megadroughts dating 
back over 2000 years, occurring on every continent except 

Antarctica. Some climate models are projecting that regions 
experiencing megadroughts in the past are more vulnerable to 
climate change-induced megadroughts or severe droughts 
in the future as the planet warms. Research suggests that 
the Western United States 2000-2023 megadrought was 
amplified by ~40-72% due to climate change, making what 
could have been a typical drought into a record breaker.

GC

United States drought monitor - May 31, 2022

D
at

a 
so

ur
ce

d 
fr

om
 N

O
AA

The Western US 23-year drought
 ▶ The megadrought experienced by the Western United States 

from 2000-2023 was the longest recorded dry spell in the 
area for least 1200 years. Data from annual tree rings,  
thinner in dry seasons, was able to verify the historical 
drought claims. 

 ▶ The two largest lakes used as reservoirs on the Colorado 
River system, Lake Mead (right) and Lake Powell, reached 
their lowest water level in recorded history, at around 30% 
capacity. Authorities managing the Colorado River had to 
place almost total restrictions on water extraction from its 
remaining small flow during this time.

 ▶ Although heavy rainfall in 2023-24 alleviated most of the 
megadrought, 'patches' of severe (D3) drought are still 
present in areas such as western Texas.

What caused the megadrought?

 ▶ Scientists have partly linked the severity and length of this 
drought to environmental conditions caused by climate 
change. The drought was made more severe from higher-
than-normal water loss from plants and early snowpack 
melting, both increased by warmer temperatures. 

 ▶ The impacts of this exceptional drought included dead or 
dying crops, dry wells, harm to wildlife, loss of hydropower, 
and increased risk of intense wildfires. 

Data source

©2025 BIOZONE International
ISBN: 978-1-99-101409-2
Photocopying prohibited

341

Tipping Point: Boreal Permafrost204
Key Idea: Global warming could make large boreal ecosystems 
too warm and dry to maintain carbon-storing permafrost.
Cold temperate regions between northern polar regions and 
forested temperate regions are called boreal biomes; they 
include Siberia and Northern Europe. The soil is cold enough 
in most areas to maintain a permanently frozen ground called 
permafrost that locks away large quantities of carbon in 
peat. Increasingly warming temperatures, contributing to 
climate change, are thawing the permafrost and activating 
microbes that decompose the peat. Greenhouse gases, 
including CO2 and CH4 (methane), are products of peat 

decomposition and are being emitted at higher levels, 
leading to even more warming. Thus, a positive feedback 
cycle is being activated. Climate models have projected that 
specific regions such as Norway, Sweden, and Finland may 
have passed a tipping point already. Unless the world rapidly 
lowers greenhouse gas emissions, an inevitable collapse of 
the boreal permafrost regions, acting as net carbon sinks 
(taking in more carbon than releasing), is almost certain. 
However, recent research indicates the collapse will more 
likely occur at a regional or local level, and aggregation into 
runaway climate change is unlikely.   

Exploding craters and climate change
 ▶ By April 2024, eight large craters up to 20 meters wide 

and nearly 50 meters deep had been identified in the 
Siberian permafrost. Local residents reported hearing 
loud explosions and seeing debris thrown across a large 
distance when craters formed.

 ▶ Scientists originally hypothesized that the built-up gas was 
due to decomposition of material in a trapped underground 
prehistoric lake. Microbial processes were ‘reawakened’ by 
climate change-induced ground warming, leading to the 
gas bursting through when enough pressure had built up. 

 ▶ Another hypothesis for crater formation proposes that 
hot gases, built-up underground via geological processes, 
were able to escape rapidly through the permafrost which 
has thawed and weakened due to climate change.   Permafrost crater, Yamal peninsular, Russia

Increased 
surface 

temperature

Increased 
melting of 

permafrost

Release of 
methane

Enhanced 
greenhouse 

effect

Permafrost

Rock

Soil

The melting of permafrost has the potential to produce a 
positive feedback cycle, producing even more heating.

Methane

CO2

Feedback cycle and permafrost thawing
1. Why does permafrost prevent greenhouse gases from 

being released?

2. Why might there be more than one hypothesis to explain 
the formation of the permafrost craters?

3. What is the link between the positive feedback cycle 
of permafrost melting and passing the tipping point of 
regional permafrost collapse?

GC

Methanogens

Soil layer: 
Active peat 
decomposition

Permafrost 
layer:
Biologically 
Inactive
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Tipping Point: West Antarctic Ice Sheet203
Key Idea: Climate change is accelerating the ice loss from 
the West Antarctic ice sheet, pushing the system towards a 
climate tipping point of collapse.
The ice in Antarctica sits on top of a continent and is the 
largest single ice sheet on the planet. Whereas the East 
Antarctic sheet sits on top of land, the West Antarctic ice 
sheet is mostly grounded on rock that is submerged to nearly 
2.5km in some places, in marine basins. This difference 
influences the different rates of melt, with the West Antarctic 
ice sheet projected to reach the tipping point of collapse at 
a 1.5°C warming threshold, while the East Antarctic ice sheet 

is projected to maintain its current state until around a 7.5°C 
warming threshold. Antarctica sits directly over the South 
Pole, so temperatures tend to be lower than Greenland, 
reducing surface melt. Due to greater contact between ocean 
and ice at the ice sheet margins, ice shelves are formed, also 
called fast ice, which thin and melt rapidly. The ice that is 
supported behind will then accelerate forward to replace 
that lost in the ice shelves. The retreat of the ice grounding 
line due to warming oceans undercutting ice shelves acts 
as a destabilizing positive feedback cycle. After the tipping 
point, the ice sheet would continue to melt over 1000 years.

Thwaites Glacier

Ice flow (slower)

Daily tidal motion Ice shelf

Partial grounding 
of ice shelf on 

sea floor

Influx of warm ocean 
waters causing sub 
ice shelf melt

Seabed

Grounding 
line 1

Thwaites 
Glacier Calving cliff front

Warm ocean waters penetrate 
deeper into the ice shelf cavity 

causing enhanced melt
Grounding line 

retreat. 
Downward slope 

of seabed

Before tipping point is reached
Partial grounding prevents positive 
feedback cycle starting. 

Ice flow (faster)

Seabed

After tipping point is reached
As warm water accesses below 
sloping grounding line, the iceberg 
calving front becomes higher, and 
more unstable. 

Ice loss is linear 
(constant speed).

Ice loss accelerates

Collapse of Thwaites Glacier
Thwaites Glacier, situated in a marine basin in 
West Antarctica, is a large, fast retreating glacier. 
It has been termed the 'Doomsday Glacier,' due to 
its vulnerability and risk of collapse. Together with 
the neighboring and equally fast retreating Pine 
Island Glacier, a collapse could add up to a meter 
of sea level rise.
  

 ▶ Ice shelves extend from the base of the 
Thwaites Glacier into the ocean. The outer 
edge of the glacier that touches the sea floor 
is known as the grounding line (see right).

 ▶ Water can flow under the ice shelf and cause 
melting: the warmer the water, the faster the 
melt, and the more rapid the retreat of the 
glacier. Ice loss in Thwaites Glacier has been 
significant for several decades.  

 ▶ As more of the ice shelf disappears, the 
warm water can access deeper under the 
ice, shifting the grounding line back. The cliff 
calving front (break off) above the grounding 
line becomes higher due to the downward, or 
retrograde, tilt of the sea floor further back. 
It is therefore more unstable: taller ice cliffs 
break off (calve) more easily. 

 ▶ The loss of ice from Thwaites Glacier creates 
a positive feedback cycle: the more the glacier 
retreats, the faster the ice is lost. This type of 
feedback is called marine ice sheet instability 
(MISI) and evidence points to this process 
already starting at the Thwaites and Pine 
Island Glaciers. 

1. The seabed under the Thwaites Glacier is sloping backwards. How does this contribute to a ice loss feedback cycle?

2. NASA Antarctica land mass changes data shows an average of 142 GT per year from the period of 2002-2022, with the 
most ice lost in the 2018-2022 period. 

 
 (a) What is the total ice mass loss (Gt) for 2002-2022?  
  
  (b) Which Antarctic locations have the greatest mass ice loss and why?  
 

GC
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Possibilities of Solar Radiation Modification218

Marine cloud brightening
This SRM is a localized process where harmless sea 
salt is made into an aerosol and 'shot up' into low lying 
marine clouds. The US conducted its first trials of this 
technology in April 2024. The clouds become temporarily 
brighter, increasing their albedo and enabling more solar 
energy to be reflected back into space. The equipment 
needs to be close to a source of salt water, so is likely 
to be fixed in place, and is limited to the height the sea 
salt can be shot up. Although considered a safer form of 
SRM, there are still concerns about unintended impacts 
to the climate. 

Cirrus cloud thinning
Cirrus clouds are thin and wispy and form above 6km. 
They retain heat and prevent it from escaping higher 
into the atmosphere or space. The SRM process would 
'seed' the clouds with aerosol particles to form ice 
crystals. Drones could be used to deliver the particles. 
The clouds would thin-out as a consequence and 
allow more heat to escape. This process would also 
allow more light to enter through them, but on balance 
they would induce more cooling than heating. Like all 
SRM, scientists are still unsure how deployment might 
impact the ozone layer and weather patterns, or if it 
might cause a harmful cooling overshoot.   

Space mirrors
This SRM is still at the theoretical phase, and 
uses the reflective ability of the mirror surface 
(with very high albedo) to prevent solar 
energy from entering Earth's atmosphere. The 
space mirrors would be huge structures, many 
kilometers long. They could be positioned over 
vulnerable regions, like the poles, but would be 
very expensive to deploy at any scale.

Key Idea: Solar radiation modification (SRM) is technology 
that reduces the amount of incoming solar radiation.
Solar radiation modification (SRM) or solar geoengineering, 
is a group of technologies that reflect or prevent incoming 
solar radiation, mostly light, from reaching Earth's surface.   
Although not a substitute for climate change mitigation, the 
appropriate use of this technology may temporarily reduce 
global temperature overshoot of the 1.5°C target until CCS 
and other GHG emission reductions are deployed at larger 
scale. Much of this technology is still in the initial development 
phase or at small scale, and would require strong cooperation 
between countries to begin use. The SRM that ‘seeds’ clouds 
with aerosols to increase reflectivity replicates a naturally 

occurring phenomenon during volcanic eruptions but the 
environmental impact of artificial SRM is still uncertain.  
SRM does not reduce GHG emissions, therefore, effects 
related to climate change such as ocean acidification would 
not be reduced. Only technologies that remove GHG from 
the atmosphere are now classified as mitigation strategies by 
IPCC. Scientists propose that careful use of SRM, in tandem 
with CCS technology and sequestration, will allow peak 
global warming to be reduced in the near future. Research 
estimates each 1.0°C of global cooling from SRM could 
cost tens of billions (US dollars) each year. However, the 
technology may be an important last resort, where the need 
to temporarily reduce temperature outweighs risks and cost. 

Drones

Saltwater 
misting towers

Stratosphere aerosol 
injection
Stratospheric aerosol injection (SAI) 
technology uses particles which 
combine with water and reflect 
solar energy. Planes and hot air 
balloons are used to seed clouds in 
the stratosphere.
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Key Idea: The greater the species diversity in an ecosystem, 
the greater the stability of that ecosystem will be.
Ecological theory suggests that all species in an ecosystem 
contribute in some way to ecosystem function. Therefore, 
species loss past a certain point is likely to have a detrimental 

effect on the functioning of the ecosystem and on its ability to 
resist change (its stability). Although many species still await 
discovery, we do know that the rate of species extinction is 
increasing. This loss of biodiversity has serious implications 
for the long term stability of many ecosystems.

Ecosystem Stability

Community response to environmental change

Time or space

Response of a high diversity community

Response of a low diversity community

Environmental variation
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Modified from Biol. Sci. Rev., March 1999 (p. 22)

In models of ecosystem function, higher species diversity increases the stability of ecosystem functions such as productivity and 
nutrient cycling. In the graph above, note how the low diversity system varies more consistently with the environmental variation, 
whereas the high diversity system is buffered against major fluctuations. In any one ecosystem, some species may be more 
influential than others in the stability of the system. Such keystone (key) species have a disproportionate effect on ecosystem 
function due to their pivotal role in some ecosystem functions such as nutrient recycling or production of plant biomass.

Elephants can change the entire 
vegetation structure of areas into which 
they migrate. Their pattern of grazing 
on taller plant species promotes a 
predominance of lower growing grasses 
with small leaves.

Termites are among the few larger soil 
organisms able (through a symbiosis 
with microbes) to break down plant 
cellulose. They have a profound effect 
on the rate of nutrient processing in 
tropical environments.

The starfish Pisaster occurs along the 
coasts of North America where it feeds 
on mussels. If it is removed, the mussels 
dominate, crowding out most algae and 
leading to a decrease in the number of 
herbivore species.

Rainforests (above left) represent the highest diversity systems 
on Earth. Whilst they are generally resistant to disturbance, once 
degraded, (above right) they have little ability to recover. The 
diversity of ecosystems at low latitudes is generally higher than that 
at high latitudes, where climates are harsher, niches are broader, 
and systems may be dependent on a small number of key species.

The concept of ecosystem stability
The stability of an ecosystem refers to its apparently 
unchanging nature over time. Ecosystem stability has 
various components, including inertia (the ability to resist 
disturbance) and resilience (the ability to recover from 
external disturbances).
Evidence from both experimental and natural systems 
indicates that the most diverse ecosystems are also 
the most stable. This correlation is presumed to be a 
consequence of the large number of biotic interactions 
operating to buffer diverse systems against change. 
However, there is uncertainty over what level of diversity 
provides insurance against catastrophe. Ecosystems 
are very complex and stability probably relies more on 
the differential responses of all its species to variable 
conditions. Current thinking emphasizes the role of 
multiple factors, including diversity, in dictating stability.

Single species crops (far left), represent low diversity systems 
that can be vulnerable to disease, pests, and disturbance. In 
contrast, natural grasslands (left) may appear on the surface to 
be homogeneous, but contain many species which vary in their 
predominance seasonally. Although they may be easily disturbed, 
e.g. by burning, they are very resilient and usually recover quickly.Monoculture of soy beans Natural grassland

Deforestation

46

LW

Rainforest
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Transportation108
Key Idea: Different means of transport are required for 
different purposes. Reliance on fossil fuels for transportation 
can be minimized through alternative transport options.
Efficient movement around and between cities is often 
limited by the geography, design, and planning of the 
transport system. To be efficient, public transport systems 

need a high population density and must be able to transport 
people to within a short walk of their destination. In many 
cities, extensive light rail systems are used to achieve this. 
Roads, especially busy highways, have a significant impact 
on local ecosystems, contributing to pollution and forming 
dangerous barriers for animals to cross. 

GR

Traditional 
Transport System

Private petrol/diesel car Diesel/petrol bus Non electric train Plane

Advantages

• Convenient, all-hours 
transport

• Personalized
• Can access most locations
• Especially useful in areas 

with low populations

• Flexible access to  
most locations

• Useful for short to medium 
length journeys

• Low proportional operating 
costs if used by  
large numbers

• Fast transport over 
medium to long 
distances

• Low per-person 
pollution

• Can haul large volumes 
of people and freight

• Fast transport over  
long distances

• Able to cross all 
geographic barriers

Disadvantages

• Expensive to run  
and maintain

• Produce large amounts of 
pollution per person

• Contributes to  
road congestion

• High risk of accident/injury

• Timetables may be subject 
to traffic congestion

• Can cost more to maintain 
than they earn

• Can be slow to reach 
destinations because of 
the many stops

• Run to inflexible 
timetables

• Expensive to run  
and maintain

• Produce heavy vibration 
and some noise

• Fixed and  
inflexible schedules

• Can be uncomfortable 
over long distances

• Produce large amounts 
of localized noise

• Expensive to run  
and maintain

1. Explain how effective transport systems can reduce congestion and pollution:  

2. Explain why all four transport systems described in the table are needed:  

Share it

Buses, including 
electric buses provide 
a convenient way of 
transporting large 
numbers of people 
around cities. 

Air travel comes with heavy 
environmental costs. Developments 
in electric aeroplanes and sustainable 
aviation fuels are looking to reduce 
reliance on carbon-based fuels.

Electrically  powered 
trains are efficient 
both for short and long 
distance travel.  
 

Rideshare schemes that allow 
people to pick up and drop off a 
car for short periods of time cut 
down on the need for individual car 
ownership. These could work out 
cheaper for many people in terms of 
maintenance and other expenses.

Electric vehicle charging 
stations allow people to 
quickly and conveniently 
recharge vehicles.

Electric bike and scooter 
pick up and drop off 
facilities allow for ease of 
transport for individuals 
over short distances.

Many towns and cities have 
invested in retrofitting their existing 
road networks with cycle lanes to 
encourage more people to cycle.
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World Population Distribution
Key Idea: The human population is not evenly distributed across 
the globe. More people live in cities and towns than ever before.
In early 2024, the world's population was eight billion 
people. However, the human population is not evenly 
distributed across the globe, China and India account 
for a third of the world’s population. Even within 

countries populations are unevenly dispersed. Population 
densities can be very high in certain areas, especially in  
regions with reliable water sources. Over the last few hundred 
years, urbanization (the move to living in cities or towns) has 
increased. 55% of people now live in urban centers, and this 
is predicted to increase.

69

1. What factor is an important driver for determining the location of human settlements?  

2. Calculate how many people in Australia live in a desert region:  

3. Asia has a large number of heavily populated delta regions vulnerable to sea level rise. Predict how sea level rise would 
drive the migration patterns of people in affected areas:

India 1.4 billion 
The majority of India’s population (66%) live 
rurally (above) and depend on agricultural 
activities for income and resources. India 
also has some very large cities, and they 
are the site of many important technology-
based and manufacturing industries.

USA: 341 million 
The night time image of mainland USA  
(above) shows the population is unevenly 
distributed: the majority live in the East. 
Coastal land accounts for 10% of the US 
footprint, but 40% of the population live in 
these coastal regions.

Australia: 26.6 million 
Australia is the driest inhabited continent 
in the world. Its 10 deserts (red above) 
cover 18% of the mainland. The majority of 
Australia’s population lives on or near the 
coast, near reliable water sources. Only 3% 
of the population live in desert regions. 
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World population distribution

China and India, the only 
two countries with a 
population exceeding 1 
billion, together make up 
more than a third of the 
world's population.

Partial or severe
coastal pollution
Heavily populated delta 
regions vulnerable to 
sea level rise

100 million+

10 million+

1 billion+

1 million+

0-1 million

Population size

USA

India

China
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186
Key Idea: Climate change is happening now, and our 
responses will determine future impacts.
Over the past two centuries, human activities and 
industrialization have led to a rise in greenhouse gas levels 
in the atmosphere, affecting the climate. In more recent 
times, the term 'Anthropocene' has been used to describe 
the current geological epoch. This term, although not 
officially recognized as a geologic designation, highlights 
the influence of human-induced changes on the climate, 
known as anthropogenic forcing. Notably, global warming 
has been a prominent consequence of these activities, 
with the Earth's average surface temperature increasing by 
at least 1.19°C in 2024 compared to the mid-19th century.  

To determine the precise average global temperature, data 
is collected from (100,000 plus) weather stations worldwide, 
along with weather balloons, ships, buoys, radars, and 
satellites that record daily temperature variations. This data 
is used to calculate an average global temperature. The 
average temperature is then compared with pre-industrial 
temperature data, obtained before substantial industrial 
source greenhouse gas emissions. The recent rise in the 
global average means specific regions are encountering 
notably higher and more harmful temperature extremes.  
Unprecedented heatwaves in polar areas and regions 
already struggling from human habitation are driving certain 
Earth systems towards irreversible tipping points. 

2.  Two sets of data that change in proportion to each other, either negatively or positively, show correlation. However, 
this does not necessarily imply causation, where changes in one factor causes changes in another. Suggest how 
scientists might show causation between global temperature rise and anthropogenic-only climate forcing:

D
ata source: Show

yourstripes.info C
C

 BY4.0

Global temperature change (1850-2023) 

1860          1890  1920      1950              1980   2010

1.  The image below shows a visual representative of the last 200 years of global temperature change, using the average 
from 1961-2010 as a measuring stick. Blue is colder, the darkest over 0.7°C colder, and the red is warmer; again 
the darker colors showing an extreme of over 0.7°C warmer. In a small group, discuss the implications of the data 
presented as a means to raise awareness of climate change. Record your thoughts below:
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2023 was...

  warmer than the 
1991 - 2020 average

warmer than the 20th 
century average

warmer than the 
pre-industrial 

average (1850-1900)

0.52°C

1.15°C

1.32°C

D
ata source: Adapted from
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The world is warming - What's the big deal about 1.5°C anyway? 
Many students may have heard about a '1.5°C' global warming 'line in the sand' not to be overtaken in order to prevent 
the worst impacts of climate change. Yet, despite the seemingly small '1.5°C' target, exceeding this threshold can activate 
tipping points in the climate system, causing irreversible changes due to positive feedback cycles that intensify the initial 
warming effects. The significance of global temperature rise lies in its potential to disrupt ecosystems, weather patterns, 
and cause sea level rise, highlighting the urgent need to address anthropogenic climate forcing to mitigate these impacts.

Yearly global surface temperatures compared to different long-term averages

GC

What's the Concern for Climate Change?

Data source
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Intensity:

None
D0 Abnormally Dry
D1 Moderate Drought
D2 Severe Drought
D3 Extreme Drought
D4 Exceptional Drought

Drought impact types:

S = Short-Term, typically less than 6 
months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than 6 
months (e.g. hydrology, ecology)

Colorado River
Lake Mead

At Lake Mead on the Colorado river, the white 'bathtub' ring 
(arrowed) on the cliff shows how high the water once sat. View 
from Hoover Dam at Nevada and Arizona border, USA.

1. In late 2023, the El Niño Southern Oscillation (ENSO) caused higher than normal precipitation for the Western US 
region, relieving the megadrought. However, regions of the US are still experiencing drought. 

 (a) Define a D3 and D4 drought:  

 (b) What is the link between megadroughts and climate change?  

Megadroughts197
Key Idea: Particularly severe, long-lasting, and widespread 
doughts are termed megadroughts. Climate change is 
projected to increase their occurrence. 
Megadrought, as a  term, was first coined in 1998. Colorado 
scientists have collected data from sediments, documents, 
and tree rings to identify historical megadroughts dating 
back over 2000 years, occurring on every continent except 

Antarctica. Some climate models are projecting that regions 
experiencing megadroughts in the past are more vulnerable to 
climate change-induced megadroughts or severe droughts 
in the future as the planet warms. Research suggests that 
the Western United States 2000-2023 megadrought was 
amplified by ~40-72% due to climate change, making what 
could have been a typical drought into a record breaker.

GC

United States drought monitor - May 31, 2022
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The Western US 23-year drought
 ▶ The megadrought experienced by the Western United States 

from 2000-2023 was the longest recorded dry spell in the 
area for least 1200 years. Data from annual tree rings,  
thinner in dry seasons, was able to verify the historical 
drought claims. 

 ▶ The two largest lakes used as reservoirs on the Colorado 
River system, Lake Mead (right) and Lake Powell, reached 
their lowest water level in recorded history, at around 30% 
capacity. Authorities managing the Colorado River had to 
place almost total restrictions on water extraction from its 
remaining small flow during this time.

 ▶ Although heavy rainfall in 2023-24 alleviated most of the 
megadrought, 'patches' of severe (D3) drought are still 
present in areas such as western Texas.

What caused the megadrought?

 ▶ Scientists have partly linked the severity and length of this 
drought to environmental conditions caused by climate 
change. The drought was made more severe from higher-
than-normal water loss from plants and early snowpack 
melting, both increased by warmer temperatures. 

 ▶ The impacts of this exceptional drought included dead or 
dying crops, dry wells, harm to wildlife, loss of hydropower, 
and increased risk of intense wildfires. 

Data source
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Tipping Point: Boreal Permafrost204
Key Idea: Global warming could make large boreal ecosystems 
too warm and dry to maintain carbon-storing permafrost.
Cold temperate regions between northern polar regions and 
forested temperate regions are called boreal biomes; they 
include Siberia and Northern Europe. The soil is cold enough 
in most areas to maintain a permanently frozen ground called 
permafrost that locks away large quantities of carbon in 
peat. Increasingly warming temperatures, contributing to 
climate change, are thawing the permafrost and activating 
microbes that decompose the peat. Greenhouse gases
including CO2 and CH4 (methane), are products of peat 

Exploding craters and climate change
 ▶ By April 2024, eight large craters up to 20 meters wide 

and nearly 50 meters deep had been identified in the 
Siberian permafrost. Local residents reported hearing 
loud explosions and seeing debris thrown across a large 
distance when craters formed.

 ▶ Scientists originally hypothesized that the built-up gas was 
due to decomposition of material in a trapped underground 
prehistoric lake. Microbial processes were ‘reawakened’ by 
climate change-induced ground warming, leading to the 
gas bursting through when enough pressure had built up. 

 ▶ Another hypothesis for crater formation proposes that 
hot gases, built-up underground via geological processes, 
were able to escape rapidly through the permafrost which 
has thawed and weakened due to climate change.   

Increased 
surface 

temperature

Increased 
melting of 

permafrost

Release of 
methane

Enhanced 
greenhouse 

effect

Permafrost

Rock

Soil

The melting of permafrost has the potential to produce a 
positive feedback cycle, producing even more heating.

Methane

CO2

Feedback cycle and permafrost thawing

Methanogens

Soil layer: 
Active peat 
decomposition

Permafrost 
layer:
Biologically 
Inactive
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Tipping Point: West Antarctic Ice Sheet203
Key Idea: Climate change is accelerating the ice loss from 
the West Antarctic ice sheet, pushing the system towards a 
climate tipping point of collapse.
The ice in Antarctica sits on top of a continent and is the 
largest single ice sheet on the planet. Whereas the East 
Antarctic sheet sits on top of land, the West Antarctic ice 
sheet is mostly grounded on rock that is submerged to nearly 
2.5km in some places, in marine basins. This difference 
influences the different rates of melt, with the West Antarctic 
ice sheet projected to reach the tipping point of collapse at 
a 1.5°C warming threshold, while the East Antarctic ice sheet 

is projected to maintain its current state until around a 7.5°C 
warming threshold. Antarctica sits directly over the South 
Pole, so temperatures tend to be lower than Greenland, 
reducing surface melt. Due to greater contact between ocean 
and ice at the ice sheet margins, ice shelves are formed, also 
called fast ice, which thin and melt rapidly. The ice that is 
supported behind will then accelerate forward to replace 
that lost in the ice shelves. The retreat of the ice grounding 
line due to warming oceans undercutting ice shelves acts 
as a destabilizing positive feedback cycle. After the tipping 
point, the ice sheet would continue to melt over 1000 years.

Thwaites Glacier

Ice flow (slower)

Daily tidal motion Ice shelf

Partial grounding 
of ice shelf on 

sea floor

Influx of warm ocean 
waters causing sub 
ice shelf melt

Seabed

Grounding 
line 1

Thwaites 
Glacier Calving cliff front

Warm ocean waters penetrate 
deeper into the ice shelf cavity 

causing enhanced melt
Grounding line 

retreat. 
Downward slope 

of seabed

Before tipping point is reached
Partial grounding prevents positive 
feedback cycle starting. 

Ice flow (faster)

Seabed

After tipping point is reached
As warm water accesses below 
sloping grounding line, the iceberg 
calving front becomes higher, and 
more unstable. 

Ice loss is linear 
(constant speed).

Ice loss accelerates

Collapse of Thwaites Glacier
Thwaites Glacier, situated in a marine basin in 
West Antarctica, is a large, fast retreating glacier. 
It has been termed the 'Doomsday Glacier,' due to 
its vulnerability and risk of collapse. Together with 
the neighboring and equally fast retreating Pine 
Island Glacier, a collapse could add up to a meter 
of sea level rise.
  

 ▶ Ice shelves extend from the base of the 
Thwaites Glacier into the ocean. The outer 
edge of the glacier that touches the sea floor 
is known as the grounding line (see right).

 ▶ Water can flow under the ice shelf and cause 
melting: the warmer the water, the faster the 
melt, and the more rapid the retreat of the 
glacier. Ice loss in Thwaites Glacier has been 
significant for several decades.  

 ▶ As more of the ice shelf disappears, the 
warm water can access deeper under the 
ice, shifting the grounding line back. The cliff 
calving front (break off) above the grounding 
line becomes higher due to the downward, or 
retrograde, tilt of the sea floor further back. 
It is therefore more unstable: taller ice cliffs 
break off (calve) more easily. 

 ▶ The loss of ice from Thwaites Glacier creates 
a positive feedback cycle: the more the glacier 
retreats, the faster the ice is lost. This type of 
feedback is called marine ice sheet instability 
(MISI) and evidence points to this process 
already starting at the Thwaites and Pine 
Island Glaciers. 

1. The seabed under the Thwaites Glacier is sloping backwards. How does this contribute to a ice loss feedback cycle?

2. NASA Antarctica land mass changes data shows an average of 142 GT per year from the period of 2002-2022, with the 
most ice lost in the 2018-2022 period. 

 
 (a) What is the total ice mass loss (Gt) for 2002-2022?  
  
  (b) Which Antarctic locations have the greatest mass ice loss and why?  
 

GC
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Tipping Point: Boreal Permafrost204
Key Idea: Global warming could make large boreal ecosystems 
too warm and dry to maintain carbon-storing permafrost.
Cold temperate regions between northern polar regions and 
forested temperate regions are called boreal biomes; they 
include Siberia and Northern Europe. The soil is cold enough 
in most areas to maintain a permanently frozen ground called 
permafrost that locks away large quantities of carbon in 
peat. Increasingly warming temperatures, contributing to 
climate change, are thawing the permafrost and activating 
microbes that decompose the peat. Greenhouse gases, 
including CO2 and CH4 (methane), are products of peat 

decomposition and are being emitted at higher levels, 
leading to even more warming. Thus, a positive feedback 
cycle is being activated. Climate models have projected that 
specific regions such as Norway, Sweden, and Finland may 
have passed a tipping point already. Unless the world rapidly 
lowers greenhouse gas emissions, an inevitable collapse of 
the boreal permafrost regions, acting as net carbon sinks 
(taking in more carbon than releasing), is almost certain. 
However, recent research indicates the collapse will more 
likely occur at a regional or local level, and aggregation into 
runaway climate change is unlikely.   

Exploding craters and climate change
 ▶ By April 2024, eight large craters up to 20 meters wide 

and nearly 50 meters deep had been identified in the 
Siberian permafrost. Local residents reported hearing 
loud explosions and seeing debris thrown across a large 
distance when craters formed.

 ▶ Scientists originally hypothesized that the built-up gas was 
due to decomposition of material in a trapped underground 
prehistoric lake. Microbial processes were ‘reawakened’ by 
climate change-induced ground warming, leading to the 
gas bursting through when enough pressure had built up. 

 ▶ Another hypothesis for crater formation proposes that 
hot gases, built-up underground via geological processes, 
were able to escape rapidly through the permafrost which 
has thawed and weakened due to climate change.   Permafrost crater, Yamal peninsular, Russia
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The melting of permafrost has the potential to produce a 
positive feedback cycle, producing even more heating.

Methane

CO2

Feedback cycle and permafrost thawing
1. Why does permafrost prevent greenhouse gases from 

being released?

2. Why might there be more than one hypothesis to explain 
the formation of the permafrost craters?

3. What is the link between the positive feedback cycle 
of permafrost melting and passing the tipping point of 
regional permafrost collapse?
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Tipping Point: West Antarctic Ice Sheet
is projected to maintain its current state until around a 7.5°C 
warming threshold. Antarctica sits directly over the South 
Pole, so temperatures tend to be lower than Greenland, 
reducing surface melt. Due to greater contact between ocean 
and ice at the ice sheet margins, ice shelves are formed, also 
called fast ice, which thin and melt rapidly. The ice that is 
supported behind will then accelerate forward to replace 
that lost in the ice shelves. The retreat of the ice grounding 
line due to warming oceans undercutting ice shelves acts 
as a destabilizing positive feedback cycle. After the tipping 
point, the ice sheet would continue to melt over 1000 years.

Ice flow (slower)

Ice shelf

Partial grounding 
of ice shelf on 

sea floor

Influx of warm ocean 
waters causing sub 
ice shelf melt

Seabed

Calving cliff front

Warm ocean waters penetrate 
deeper into the ice shelf cavity 

causing enhanced melt

Before tipping point is reached
Partial grounding prevents positive 
feedback cycle starting. 

Seabed

After tipping point is reached
As warm water accesses below 
sloping grounding line, the iceberg 
calving front becomes higher, and 
more unstable. 

Ice loss is linear 
(constant speed).

Ice loss accelerates

The seabed under the Thwaites Glacier is sloping backwards. How does this contribute to a ice loss feedback cycle?

NASA Antarctica land mass changes data shows an average of 142 GT per year from the period of 2002-2022, with the 

(b) Which Antarctic locations have the greatest mass ice loss and why?  
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Possibilities of Solar Radiation Modification218

Marine cloud brightening
This SRM is a localized process where harmless sea 
salt is made into an aerosol and 'shot up' into low lying 
marine clouds. The US conducted its first trials of this 
technology in April 2024. The clouds become temporarily 
brighter, increasing their albedo and enabling more solar 
energy to be reflected back into space. The equipment 
needs to be close to a source of salt water, so is likely 
to be fixed in place, and is limited to the height the sea 
salt can be shot up. Although considered a safer form of 
SRM, there are still concerns about unintended impacts 
to the climate. 

Cirrus cloud thinning
Cirrus clouds are thin and wispy and form above 6km. 
They retain heat and prevent it from escaping higher 
into the atmosphere or space. The SRM process would 
'seed' the clouds with aerosol particles to form ice 
crystals. Drones could be used to deliver the particles. 
The clouds would thin-out as a consequence and 
allow more heat to escape. This process would also 
allow more light to enter through them, but on balance 
they would induce more cooling than heating. Like all 
SRM, scientists are still unsure how deployment might 
impact the ozone layer and weather patterns, or if it 
might cause a harmful cooling overshoot.   

Space mirrors
This SRM is still at the theoretical phase, and 
uses the reflective ability of the mirror surface 
(with very high albedo) to prevent solar 
energy from entering Earth's atmosphere. The 
space mirrors would be huge structures, many 
kilometers long. They could be positioned over 
vulnerable regions, like the poles, but would be 
very expensive to deploy at any scale.

Key Idea: Solar radiation modification (SRM) is technology 
that reduces the amount of incoming solar radiation.
Solar radiation modification (SRM) or solar geoengineering, 
is a group of technologies that reflect or prevent incoming 
solar radiation, mostly light, from reaching Earth's surface.   
Although not a substitute for climate change mitigation, the 
appropriate use of this technology may temporarily reduce 
global temperature overshoot of the 1.5°C target until CCS 
and other GHG emission reductions are deployed at larger 
scale. Much of this technology is still in the initial development 
phase or at small scale, and would require strong cooperation 
between countries to begin use. The SRM that ‘seeds’ clouds 
with aerosols to increase reflectivity replicates a naturally 

occurring phenomenon during volcanic eruptions but the 
environmental impact of artificial SRM is still uncertain.  
SRM does not reduce GHG emissions, therefore, effects 
related to climate change such as ocean acidification would 
not be reduced. Only technologies that remove GHG from 
the atmosphere are now classified as mitigation strategies by 
IPCC. Scientists propose that careful use of SRM, in tandem 
with CCS technology and sequestration, will allow peak 
global warming to be reduced in the near future. Research 
estimates each 1.0°C of global cooling from SRM could 
cost tens of billions (US dollars) each year. However, the 
technology may be an important last resort, where the need 
to temporarily reduce temperature outweighs risks and cost. 

Drones

Saltwater 
misting towers

Stratosphere aerosol 
injection
Stratospheric aerosol injection (SAI) 
technology uses particles which 
combine with water and reflect 
solar energy. Planes and hot air 
balloons are used to seed clouds in 
the stratosphere.
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Transportation108
Key Idea: Different means of transport are required for 
different purposes. Reliance on fossil fuels for transportation 
can be minimized through alternative transport options.
Efficient movement around and between cities is often 
limited by the geography, design, and planning of the 
transport system. To be efficient, public transport systems 

need a high population density and must be able to transport 
people to within a short walk of their destination. In many 
cities, extensive light rail systems are used to achieve this. 
Roads, especially busy highways, have a significant impact 
on local ecosystems, contributing to pollution and forming 
dangerous barriers for animals to cross. 

GR

Traditional 
Transport System

Private petrol/diesel car Diesel/petrol bus Non electric train Plane

Advantages

• Convenient, all-hours 
transport

• Personalized
• Can access most locations
• Especially useful in areas 

with low populations

• Flexible access to  
most locations

• Useful for short to medium 
length journeys

• Low proportional operating 
costs if used by  
large numbers

• Fast transport over 
medium to long 
distances

• Low per-person 
pollution

• Can haul large volumes 
of people and freight

• Fast transport over  
long distances

• Able to cross all 
geographic barriers

Disadvantages

• Expensive to run  
and maintain

• Produce large amounts of 
pollution per person

• Contributes to  
road congestion

• High risk of accident/injury

• Timetables may be subject 
to traffic congestion

• Can cost more to maintain 
than they earn

• Can be slow to reach 
destinations because of 
the many stops

• Run to inflexible 
timetables

• Expensive to run  
and maintain

• Produce heavy vibration 
and some noise

• Fixed and  
inflexible schedules

• Can be uncomfortable 
over long distances

• Produce large amounts 
of localized noise

• Expensive to run  
and maintain

1. Explain how effective transport systems can reduce congestion and pollution:  

2. Explain why all four transport systems described in the table are needed:  

Share it

Buses, including 
electric buses provide 
a convenient way of 
transporting large 
numbers of people 
around cities. 

Air travel comes with heavy 
environmental costs. Developments 
in electric aeroplanes and sustainable 
aviation fuels are looking to reduce 
reliance on carbon-based fuels.

Electrically  powered 
trains are efficient 
both for short and long 
distance travel.  
 

Rideshare schemes that allow 
people to pick up and drop off a 
car for short periods of time cut 
down on the need for individual car 
ownership. These could work out 
cheaper for many people in terms of 
maintenance and other expenses.

Electric vehicle charging 
stations allow people to 
quickly and conveniently 
recharge vehicles.

Electric bike and scooter 
pick up and drop off 
facilities allow for ease of 
transport for individuals 
over short distances.

Many towns and cities have 
invested in retrofitting their existing 
road networks with cycle lanes to 
encourage more people to cycle.
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World Population Distribution
countries populations are unevenly dispersed. Population 
densities can be very high in certain areas, especially in  
regions with reliable water sources. Over the last few hundred 

urbanization (the move to living in cities or towns) has 
increased. 55% of people now live in urban centers, and this 
is predicted to increase.

What factor is an important driver for determining the location of human settlements?  

Asia has a large number of heavily populated delta regions vulnerable to sea level rise. Predict how sea level rise would 

The night time image of mainland USA  
(above) shows the population is unevenly 
distributed: the majority live in the East. 
Coastal land accounts for 10% of the US 
footprint, but 40% of the population live in 

Australia: 26.6 million 
Australia is the driest inhabited continent 
in the world. Its 10 deserts (red above) 
cover 18% of the mainland. The majority of 
Australia’s population lives on or near the 
coast, near reliable water sources. Only 3% 
of the population live in desert regions. 
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World population distribution

China and India, the only 
two countries with a 
population exceeding 1 
billion, together make up 
more than a third of the 
world's population.

India

China
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186
Key Idea: Climate change is happening now, and our 
responses will determine future impacts.
Over the past two centuries, human activities and 
industrialization have led to a rise in greenhouse gas levels 
in the atmosphere, affecting the climate. In more recent 
times, the term 'Anthropocene' has been used to describe 
the current geological epoch. This term, although not 
officially recognized as a geologic designation, highlights 
the influence of human-induced changes on the climate, 
known as anthropogenic forcing. Notably, global warming 
has been a prominent consequence of these activities, 
with the Earth's average surface temperature increasing by 
at least 1.19°C in 2024 compared to the mid-19th century.  

To determine the precise average global temperature, data 
is collected from (100,000 plus) weather stations worldwide, 
along with weather balloons, ships, buoys, radars, and 
satellites that record daily temperature variations. This data 
is used to calculate an average global temperature. The 
average temperature is then compared with pre-industrial 
temperature data, obtained before substantial industrial 
source greenhouse gas emissions. The recent rise in the 
global average means specific regions are encountering 
notably higher and more harmful temperature extremes.  
Unprecedented heatwaves in polar areas and regions 
already struggling from human habitation are driving certain 
Earth systems towards irreversible tipping points. 

2.  Two sets of data that change in proportion to each other, either negatively or positively, show correlation. However, 
this does not necessarily imply causation, where changes in one factor causes changes in another. Suggest how 
scientists might show causation between global temperature rise and anthropogenic-only climate forcing:

D
ata source: Show

yourstripes.info C
C

 BY4.0

Global temperature change (1850-2023) 

1860          1890  1920      1950              1980   2010

1.  The image below shows a visual representative of the last 200 years of global temperature change, using the average 
from 1961-2010 as a measuring stick. Blue is colder, the darkest over 0.7°C colder, and the red is warmer; again 
the darker colors showing an extreme of over 0.7°C warmer. In a small group, discuss the implications of the data 
presented as a means to raise awareness of climate change. Record your thoughts below:
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2023 was...

  warmer than the 
1991 - 2020 average

warmer than the 20th 
century average

warmer than the 
pre-industrial 

average (1850-1900)

0.52°C

1.15°C

1.32°C

D
ata source: Adapted from
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EI data

The world is warming - What's the big deal about 1.5°C anyway? 
Many students may have heard about a '1.5°C' global warming 'line in the sand' not to be overtaken in order to prevent 
the worst impacts of climate change. Yet, despite the seemingly small '1.5°C' target, exceeding this threshold can activate 
tipping points in the climate system, causing irreversible changes due to positive feedback cycles that intensify the initial 
warming effects. The significance of global temperature rise lies in its potential to disrupt ecosystems, weather patterns, 
and cause sea level rise, highlighting the urgent need to address anthropogenic climate forcing to mitigate these impacts.

Yearly global surface temperatures compared to different long-term averages

GC

What's the Concern for Climate Change?

Data source



©2025 BIOZONE International
ISBN: 978-1-99-101409-2
Photocopying prohibited

73

Key Idea: The greater the species diversity in an ecosystem, 
the greater the stability of that ecosystem will be.
Ecological theory suggests that all species in an ecosystem 
contribute in some way to ecosystem function. Therefore, 
species loss past a certain point is likely to have a detrimental 

effect on the functioning of the ecosystem and on its ability to 
resist change (its stability). Although many species still await 
discovery, we do know that the rate of species extinction is 
increasing. This loss of biodiversity has serious implications 
for the long term stability of many ecosystems.

Ecosystem Stability

Community response to environmental change

Time or space

Response of a high diversity community

Response of a low diversity community

Environmental variation
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Modified from Biol. Sci. Rev., March 1999 (p. 22)

In models of ecosystem function, higher species diversity increases the stability of ecosystem functions such as productivity and 
nutrient cycling. In the graph above, note how the low diversity system varies more consistently with the environmental variation, 
whereas the high diversity system is buffered against major fluctuations. In any one ecosystem, some species may be more 
influential than others in the stability of the system. Such keystone (key) species have a disproportionate effect on ecosystem 
function due to their pivotal role in some ecosystem functions such as nutrient recycling or production of plant biomass.

Elephants can change the entire 
vegetation structure of areas into which 
they migrate. Their pattern of grazing 
on taller plant species promotes a 
predominance of lower growing grasses 
with small leaves.

Termites are among the few larger soil 
organisms able (through a symbiosis 
with microbes) to break down plant 
cellulose. They have a profound effect 
on the rate of nutrient processing in 
tropical environments.

The starfish Pisaster occurs along the 
coasts of North America where it feeds 
on mussels. If it is removed, the mussels 
dominate, crowding out most algae and 
leading to a decrease in the number of 
herbivore species.

Rainforests (above left) represent the highest diversity systems 
on Earth. Whilst they are generally resistant to disturbance, once 
degraded, (above right) they have little ability to recover. The 
diversity of ecosystems at low latitudes is generally higher than that 
at high latitudes, where climates are harsher, niches are broader, 
and systems may be dependent on a small number of key species.

The concept of ecosystem stability
The stability of an ecosystem refers to its apparently 
unchanging nature over time. Ecosystem stability has 
various components, including inertia (the ability to resist 
disturbance) and resilience (the ability to recover from 
external disturbances).
Evidence from both experimental and natural systems 
indicates that the most diverse ecosystems are also 
the most stable. This correlation is presumed to be a 
consequence of the large number of biotic interactions 
operating to buffer diverse systems against change. 
However, there is uncertainty over what level of diversity 
provides insurance against catastrophe. Ecosystems 
are very complex and stability probably relies more on 
the differential responses of all its species to variable 
conditions. Current thinking emphasizes the role of 
multiple factors, including diversity, in dictating stability.

Single species crops (far left), represent low diversity systems 
that can be vulnerable to disease, pests, and disturbance. In 
contrast, natural grasslands (left) may appear on the surface to 
be homogeneous, but contain many species which vary in their 
predominance seasonally. Although they may be easily disturbed, 
e.g. by burning, they are very resilient and usually recover quickly.Monoculture of soy beans Natural grassland

Deforestation

46

LW

Rainforest
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Transportation108
Key Idea: Different means of transport are required for 
different purposes. Reliance on fossil fuels for transportation 
can be minimized through alternative transport options.
Efficient movement around and between cities is often 
limited by the geography, design, and planning of the 
transport system. To be efficient, public transport systems 

GR

Traditional 
Transport System

Private petrol/diesel car

Advantages

• Convenient, all-hours 
transport

• Personalized
• Can access most locations
• Especially useful in areas 

with low populations

• Flexible access to 
most locations

• Useful for short to medium 
length journeys

• Low proportional operating 
costs if used by 
large numbers

Disadvantages

• Expensive to run  
and maintain

• Produce large amounts of 
pollution per person

• Contributes to  
road congestion

• High risk of accident/injury

• Timetables may be subject 
to traffic congestion

• Can cost more to maintain 
than they earn

• Can be slow to reach 
destinations because of 
the many stops

1. Explain how effective transport systems can reduce congestion and pollution: 

2. Explain why all four transport systems described in the table are needed: 

Buses, including 
electric buses provide 
a convenient way of 
transporting large 
numbers of people 
around cities. 

Air travel comes with heavy 
environmental costs. Developments 
in electric aeroplanes and sustainable 
aviation fuels are looking to reduce 
reliance on carbon-based fuels.

Rideshare schemes that allow 
people to pick up and drop off a 
car for short periods of time cut 
down on the need for individual car 
ownership. These could work out 
cheaper for many people in terms of 
maintenance and other expenses.

Electric vehicle charging 
stations allow people to 
quickly and conveniently 
recharge vehicles.
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World Population Distribution
Key Idea: The human population is not evenly distributed across 
the globe. More people live in cities and towns than ever before.
In early 2024, the world's population was eight billion 
people. However, the human population is not evenly 
distributed across the globe, China and India account 
for a third of the world’s population. Even within 

countries populations are unevenly dispersed. Population 
densities can be very high in certain areas, especially in  
regions with reliable water sources. Over the last few hundred 
years, urbanization (the move to living in cities or towns) has 
increased. 55% of people now live in urban centers, and this 
is predicted to increase.

69

1. What factor is an important driver for determining the location of human settlements?  

2. Calculate how many people in Australia live in a desert region:  

3. Asia has a large number of heavily populated delta regions vulnerable to sea level rise. Predict how sea level rise would 
drive the migration patterns of people in affected areas:

India 1.4 billion 
The majority of India’s population (66%) live 
rurally (above) and depend on agricultural 
activities for income and resources. India 
also has some very large cities, and they 
are the site of many important technology-
based and manufacturing industries.

USA: 341 million 
The night time image of mainland USA  
(above) shows the population is unevenly 
distributed: the majority live in the East. 
Coastal land accounts for 10% of the US 
footprint, but 40% of the population live in 
these coastal regions.

Australia: 26.6 million 
Australia is the driest inhabited continent 
in the world. Its 10 deserts (red above) 
cover 18% of the mainland. The majority of 
Australia’s population lives on or near the 
coast, near reliable water sources. Only 3% 
of the population live in desert regions. 
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World population distribution

China and India, the only 
two countries with a 
population exceeding 1 
billion, together make up 
more than a third of the 
world's population.

Partial or severe
coastal pollution
Heavily populated delta 
regions vulnerable to 
sea level rise

100 million+

10 million+

1 billion+

1 million+

0-1 million

Population size

USA

India

China



Advanced Placement  Titles



AP Environmental Science:  2019 CED AP Biology:  2020 CED

Structured on the Units of Study:  content delivery follows each CED

Science Practices and Skills incorporated throughout

Advanced 
Placement  

Titles



Features of AP Titles
Science practices and skills are identified by color coding on page 

Practical investigations and equipment list 

Rich in data handling activities and case studies 

Support for science practice and skills provided in a dedicated chapter 

Glossary of key terms is provided 

Group work/collaboration opportunities identified 

Resource Hub provides on line content to support activities 

Personal progress checks at the end of each unit prepare students for 
the AP exam



AP ENVIRONMENTAL SCIENCE 
1. The Living World: Ecosystems 
2. The Living World: Biodiversity 
3. Populations 
4. Earth Systems and Resources 
5. Land and Water Use 
6. Energy Resources and Consumption 
7. Atmospheric Pollution 
8. Aquatic and Terrestrial Pollution 
9. Global Change 
10. Science Practices for APES



AP BIOLOGY 
1. Chemistry of Life 
2. Cell Structure and Function 
3. Cellular Energetics 
4. Cell Communication and Cell Cycle 
5. Heredity 
6. Gene Expression and Regulation 
7. Natural Selection 
8. Ecology 
9. Science Practices for AP Biology

AP BIOLOGY



AP BIOLOGY

AP Biology is structured around the four big ideas, they form threads that run throughout the entire course



APES is structured around the four big ideas, they form threads that run throughout the entire course



Structure of a chapter

ACTIVITY PAGES 
•Engaging and informative activities have been designed to cover the required content and skills 
as stipulated in the AP Biology CED 

•Questions within activities are designed to evaluate the student’s understanding of the content

PERSONAL PROGRESS CHECK 
•Assess student understanding 
of the chapter content. 

•Multiple choice and free 
response questions

UNIT INTRODUCTION 
•Summarize key content, skills, and 
learning outcomes. 

•Use as a checklist for setting work 
and viewing student progress.



• Each unit (chapter) introduction highlights the 
content and skills required to develop 
understanding. 

• Key content, skills, and learning outcomes are 
summarized in bullet points. 

• Use the checklist boxes to set work and view 
student progress.

Unit (Chapter) Introduction



Content is accessible through 
the use of engaging diagrams 
and manageable blocks of text



Content is accessible through 
the use of engaging diagrams 
and manageable blocks of text



Color coding identifies where 
a particular skill is addressed. 
The color match the coding in 

the AP Biology CED 

The Big Idea and specific skill 
is identified here

Points to related content 
elsewhere in the book



Many activities require students to 
analyze real second hand data 

and make conclusions



Many activities require students to 
analyze real second hand data or 
case studies to make conclusions



AP Environmental Science 
Practical Investigations

• Investigations are varied: 
o Experiments 
o Paper practicals 
o Building models 
o Computer simulations 
o Computational models using spreadsheets 

• No special kits are needed 

• Equipment list provided in each book



AP Biology 
Supporting investigations

• Practical activities support the 13 AP 
Biology investigations  

• Not designed to replace the practicals 

• Prepare students for the AP Practicals 

• Integrated in context 

• The investigation and procedure are 
identified at the top of the page.



AP Biology: Support 
for Science Practices
• Dedicated chapter to support students 

with math and science skills



• Dedicated chapter to support students 
with math and science skills

APES:  Support for 
Science Practices



• Color coding identifies a particular skill … 
look out for where they appear on a page 

• The colors match the coding in the AP 
Biology CED 

APES:  Support for 
Science Practices



• Key terms and their definitions are provided. 

• Encourage students to use the glossary to: 

• Build their scientific vocabulary 

• Look up terms if they are unsure of their 
meaning

Glossary



Support for 
investigations

• Activities providing support for 
specific aspects of each of the 13 
investigations are integrated in 
context throughout. 

• The investigation number and 
procedure are identified at the 
top of the page.



ASSESSMENTS



Assessment

• Personal Progress Checks 
conclude each unit. 

• These assessments follow the 
format stipulated in the CED. 

• Multiple choice questions 

• Free response questions 

• Use as formative assessment or 
for exam practice.



• Personal Progress Checks conclude each unit 

• Assessment follows the stipulated CED format: 

• Multiple choice questions 
• Free response questions 

• Use as formative assessment or for exam practice

College Board-style 
assessments



● Designed to support courses: 

‣ general human biology 

‣ anatomy and physiology 

• Ideal for electives at grades 10 -12 

• Useful supplemental for any CTE or 
undergraduate health sciences 
(vocational training)

Anatomy & Physiology



• Full color 

• New, expanded & updated content  

• Investigations Equipment list 

• Classroom Guide 

• Glossary  

• QR codes for direct access to 3D models 

• Teacher’s Edition (print and online)

NEW EDITION  2023



Chapters and content
The content is divided into 12 chapters: 
• 1 chapter covering Cells and Tissues

• 11 chapters - each covering a single body system

CHAPTERS 
• Cell and Tissues 

• The Integument & Homeostasis 

• The Skeletal System 

• The Muscular System 

• Nervous System 

• The Endocrine System 

• Cardiovascular System 

• Lymphatic System & Immunity  

• Respiratory System 

• The Digestive System 

• The Urinary System 

• Reproduction & Development



Context and delivery

Each body system is explored in depth.  
Students gain an understanding of:

● The key components of each system 

● General functions and roles of the system 

● Interactions with other body systems 
(interrelatedness between systems)



4 Learning in contexts

● Homeostasis provides a unifying theme 

● Four contextual themes provide a way 
for students to explore each body system 
in a systematic way. The four themes are: 

○ Disease 
○ Medicine and technology 
○ Aging 
○ Exercise 

● Provides a well-rounded exploration of 
the human body.
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Structure of the Mammalian Heart

1. In the schematic diagram of the heart below, label the four chambers, and the main vessels entering and leaving them. 
The arrows indicate the direction of blood flow. Use large colored circles to mark the position of each of the four valves.

(b)

(c)

(d)

(e)

(h)

(a)

(g)

(f)
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Key Idea: Humans have a four chambered heart, divided into 
left and right halves, acting as a double pump.
The heart is the centre of the human cardiovascular system. 
It is a hollow, muscular organ made up of four chambers 
(two atria and two ventricles) that alternately fill and empty 
with blood, acting as a double pump. The left side (systemic 

circuit) pumps blood to the body tissues and the right side 
(pulmonary circuit) pumps blood to the lungs. The heart lies 
between the lungs, to the left of the midline, and is surrounded 
by a double layered pericardium of connective tissue, which 
prevents over distension of the heart and anchors it within the 
central compartment of the thoracic cavity.

Superior vena cava

Pulmonary 
artery

Right
cardiac vein

Aorta

Inferior vena cava

Right coronary artery
Pulmonary
veins

Descending aorta

Left 
coronary
artery

Left cardiac 
vein

Pulmonary
veins

RV LV

Top view of a heart in section,
showing valves

Human heart   structure

(sectioned, anterior view)

RA

RV

LV

LA

Bicuspid
valvePulmonary artery

carries deoxygenated
blood to the lungs

Semi-lunar valve  prevents the
blood flow back into ventricle.

Chordae tendinae non-
elastic strands supporting
the valve flaps

Vena cava receives
deoxygenated blood from
the head and body

Aorta carries oxygenated
blood to the head and body

Septum  separates
the ventricles

Tricuspid valve
prevents backflow of
blood into right atrium

RA

RV

LV

LA

Semi-lunar
valve of aorta

Semi-lunar valve of 
pulmonary artery

Tricuspid (right 
atrioventricular valve)

Bicuspid (left 
atrioventricular valve)

Anterior view of heart to show coronary arteries

The heart is not a symmetrical organ. Although the quantity of blood 
pumped by each side is the same, the walls of the left ventricle are 
thicker and more muscular than those of the right ventricle. The 
difference affects the shape of the ventricular cavities, so the right 
ventricle is twisted over to the left. 

Coronary arteries: The high oxygen demand of the heart 
muscle are met by a dense capillary network. Coronary 
arteries arise from the aorta and spread over the surface 
of the heart supplying the cardiac muscle with oxygenated 
blood. Deoxygenated blood is collected by cardiac veins 
and returned to the right atrium via a large coronary sinus. 

Right atrium: receives deoxygenated blood via the anterior 
and posterior vena cava
Right ventricle: pumps deoxygenated blood to the lungs via 
the pulmonary artery
Left atrium: receives blood returning to the heart from the 
lungs via the pulmonary veins
Left ventricle: pumps oxygenated blood to the head and 
body via the aorta

(e)



BIOLOGY FOR 

TEXAS



• Written and structured on the HS Biology TEKS  

• 100% TEKS clearly identified 

• 100% ELPS clearly identified (4 levels) 

• In built assessments  

• Practical Investigations and equipment list 

• Science Skills chapter 

• Glossary (English and Spanish) 

• QR codes for direct 3D model access

FEATURES









IB BIOLOGY
• Currently in production:  600+ pages 

and covers SL and HL 

• Sample chapters are already available 
for full preview on our product page 

• Digital version (BIOZONE WORLD) 
will be available by end of 2023 

• Print versions will be available in 
March 2024 (approx.)







TEACHER 
TOOLKIT

Supporting teachers to: 

Plan   |   Deliver   |   Assess



Support Products

• The Student Edition is at the heart of BIOZONE’s range.  

• It is supported by a suite of products that form our 
Teacher Toolkit. These include: 

• BIOZONE WORLD - digital replica of the work texts with 
integrated digital resources 

• Resource Hub - digital resources for print users 

• Teacher’s Edition 

• Classroom Guide 

• Presentation Slides 

• Test Bank content 

• Question Library 

• Pacing Guide and/or Teaching Planner

BIOZONE Environmental Science Condensed Teaching Planner

Activity 168: Biodiversity Hotspots p 283 Chapter 8 Conservation Lesson time: 20 min Date: / /

Learning Outcomes Lesson Suggestions

➔ Explain the meaning of the
term ‘biodiversity hotspot .̓

➔ Research a case-study of
a biodiversity hotspot.

 

The activity discusses biodiversity hotspots, regions with high species diversity and endemism under threat from human activity, and the importance of their
conservation.

Prior Knowledge: Understand the concept of biodiversity and its importance. Knowledge of species endemism and its significance.  Familiarity with the causes
and effects of habitat destruction. Awareness of human-induced climate change and its impact on ecosystems.  Basic understanding of ecological regions and
their characteristics. Awareness of the relationship between human population density and environmental impact. Knowledge of conservation strategies and
their importance in protecting biodiversity.

Classroom Learning Ideas Literacy Scaffolding Extension

Endemic Species Research  
What are biodiversity hotspots, a…

Assign students to research
(numbered dots on activity map) and
present on a biodiversity hotspot.
Divide the class into small groups,
each focusing on a different hotspot.
Students could also research an
endemic species found in the hotspot,
create a short presentation, and share
their findings with the class. Explore
the Biodiversity Hotspots | CEPF (see
expanded for details).

Word Wall: Create a word wall with key
terms from the activity such as
"biodiversity," "endemism," and
"conservation." Have students write
definitions and use each word in a
sentence. Encourage students to add
new related terms they encounter
during the lesson.

Guided Research: Research Project:
Provide students with a structured
research guide on biodiversity
hotspots.  Break down the research
process into manageable steps:
selecting a hotspot, finding reliable
sources, summarizing information,
and creating a report. Offer check-ins
and feedback at each step to ensure
students are on track (see expanded
for template).

Conservation Campaign:
Encourage students to design and
implement a conservation
awareness campaign in their
community. Provide guidance on
creating informative materials such
as posters, brochures, or social
media posts. Have students present
their campaign plans and reflect on
the impact of their efforts.

Key terms: biodiversity, biodiversity hotspots, conservation, human-induced climate change, human population density, species endemism

Assessment Instructional Materials and Resources Environmental Science BIOZONE Resource Hub

● Shorter and longer
answers Link to fully expanded and

comprehensive Teacher Planner

TP 168. Biodiversity Hot…
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• Explains the pedagogy and features of the worktext. 

• Identifies curricula specific components. 

• Provides teaching strategies using BIOZONE, including: 

• Collaborative learning in the classroom 
• Differentiated instruction 
• Assessments

Classroom Guide

Located in Teacher’s Edition  
or FREE DOWNLOAD from our website.



Teacher’s Edition

Getting started

• Additional content: 

‣ Classroom Guide 

‣ Model answers in place 

‣ Teacher coding

• Available formats: 

‣Print 

‣ Digital (BIOZONE WORLD)



Answers are in place on the Teacher’s 
Editions (printed and digital versions).



Resource Hub
Curated Digital Resources

• Web site links

• Curated Videos

• Curated Simulations

• Spreadsheets

• 3D Models

• FREE access for teachers and students 

• Curated materials and resources which support 
the content of the work text with resources to 
engage your students


• Resources to further your Gifted & Talented 
students learning:

www.biozonehub.com



•Print users:  
Details are found in the 
introduction chapter.


•BIOZONE WORLD: 
Resources are embedded 
and show up automatically 
with an activity.

Locating the 
Resource Hub



Example:		Biology	for	NGSS	

In	addi6on	to	a	digital	replica	of	the	print	book,	
BIOZONE	World	provides	the	following	resources:	

Presentation slides: 590

3D Models: 149

Intreractives: 79

PDF Downloads: 11

Curated OER Videos: 383

Web Links: 169



Presentation Slides
Fully Editable

• Deliver the BIOZONE content in a 
different and engaging way 

• Edit slides to suit your teaching 
styles and methods 

• Present to your students using a 
projector or interactive whiteboard 

• Share slides with your students via 
secure network for their own note-
taking and revision



Slides: 144 Slides: 115 Slides: 69

Slides: 77 Slides: 163 Slides: 159

Slides: 54 Slides: 173 Slides: 165Slides: 37

Total Slides: 1156

















• Structural details at the: 
‣ molecular level 
‣ cellular level 
‣ organism level 
‣ ecosystem level 

• Illustrate behavior & processes 
• Show context 
• Allow comparisons

Purpose of 3D Models



• Engage your students … have fun! 

• Provide useful visual information that 
cannot easily be discerned from diagram 
in a print book or video. 

• Put your students in control of their 
learning moment - allow full manipulation 
of the models: 

‣ rotate – zoom in – click on labels

Purpose of 3D Models























Processes



Test Banks

• NGSS titles only.


• Tests DCI knowledge.


• Two test bank collections:

• Regular test

• Recovery test


• Formatted in RTF and QTI to 
ingest directly into your own test 
software or LMS for a familiar 
and seamless teacher workflow.

Testing DCI content in each chapter

NOTE:  Test Banks are only available 
to schools/districts committing to 

multi-year adoptions



• Embedded questions in the printed worktext are 
also provided digitally as a question library. 

• BIOZONE’s question library allows you to: 

• Deliver the same questions from the print version to 
students via an online service such as Google 
Classroom 

• Modify our questions to meet the diverse needs of your 
students: 

1. Customize questions to suit students’ reading ability 
and possible ELS support 

2. Provide differentiated question material to students 
of all abilities

Question library Two Formats:

NOTE:  Question Library is only available to 
schools/districts committing to multi-year adoptions





Bringing together BIOZONE’s 
rich collection of digital resources



world.biozone.com







• Access to BIOZONE WORLD is 
obtained by purchase of 
institutional (school) licences to 
specific book titles. 

• A minimum of 20 licences per 
title must be purchased. 

• Licences are annual subscriptions 
- multiyear license options are 
available.



Two licence types in BIOZONE World are:

STUDENT Access 
Digital interactive replica of the book: 

• Digital replica: students can view the 
book, add annotations and markup. 

• Students can enter answers online 
and submit them to their teacher. 

• Digital resources available:  
3D models, presentation slides, 
curated OER videos, weblinks. 

TEACHER Access 
All the functions the student has plus: 

• Teacher has access to model answers 
via display buttons. 

• Teacher can assign activities as time-
sensitive coursework to be submitted 
by students. 

• Teacher can view, comment and 
grade student responses to questions.



• Translation for 150 languages: 
Realtime translation - highlight 
the English text to display text 
translation in the selected 
language (25 languages active). 

• Once activated, pointing the 
mouse at a text block in the 
book page will show the 
translated version on a nearby 
pop-up panel.

Translation Feature



• Accessibility well advanced for students with disabilities. 

• Text reading level simplification in real time (experimental) 

• Teacher will be able to add links to their own resources 
(files and links) 

• Integration with LMS platforms: 
e.g. Google Classroom, Canvas, Schoology, etc. 

• Personal Licences:   single-user, untethered to an institution

Features In Development



BIOZONE.com/us/bw-trial

Full Teacher Preview
ALL 20 titles

free for 30 days
and you could also WIN 1 year free access  

to the title of your choice for you and your class*

*Terms and conditions apply. You must use an institutional email address and be an active teacher at a school/institution to qualify. 
1 winner selected at the conculsion of the 2024 fall conferences. For full terms and conditions please visit: biozone.com/us/terms-and-conditions



BIOZONE.com/us/bw-trial

Full Teacher Preview
ALL 20 titles

free for 30 days
and you could also WIN 1 year free access  

to the title of your choice for you and your class*

*Terms and conditions apply. You must use an institutional email address and be an active teacher at a school/institution to qualify. 
1 winner selected at the conculsion of the 2024 fall conferences. For full terms and conditions please visit: biozone.com/us/terms-and-conditions



USER	GUIDE

If you like what you see …. 
you can also request a 90-Day 
classroom trial of a complete 
program of your choice. 

You will also have access to: 
• BIOZONE WORLD User Guide 
• BIOZONE Virtual Lab (experimental)



Home	Screen:	

Once	logged	in	you	will	be	presented	with	the	Home	Screen	(depicted	below).		
The	home	screen	allows	you	to	see	the	Dashboard.	

DASHBOARD	Displays:	

• Book	titles	that	are	registered	to	your	account	
• Last	Activity	that	you	were	work	on	or	accessed	
• RSS	science	news	feeds	from	major	science	journals	and	magazines	
• Reminders	for	things	like	due	dates	for	assignments.	

Features	not	active	in	the	LITE	version	(PLUS	only):	

• Assignments	(allows	teacher	to	set	assignments	and	monitor	progress	of	students)	
• Students	(allows	teacher	to	manage	class	lists)	
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Go	To	Dashboard:	
Returns	to	this	
Home	Page

Book	viewer:	Opens	the	last	book	
you	viewed.	Also	provides	list	of	
titles	available	under	your	licence

Subscription:	Show	
your	licence	and	
ability	to	Log	Out

Home:	Navigate	
back	to	the	home	
screen	by	clicking	
on	the	BIOZONE	
logo	or	home	icon

Your	Classes:	Your	
classes	will	show	here	
-	name	them	as	you	
wish	(you	may	have	
more	than	one	class)

Titles	Available:	Access	the	
books	that	are	licensed	to	
your	school	account.	Any	
blue	dots	indicate	additional	
titles	are	available.

RSS	Science	News	Feeds:	BIOZONE	
has	live	news	feeds	to	several	science	
journals	and	magazines	that	are	
refreshed	daily,	including:	

• Scientific	American	
• New	Scientist	
• Science	News

Reminders:	Provides	a	list	of	
current	reminders	such	as	
assignment	due	dates.

Go	To	Last	
Activity:	This	
provides	quick	
access	to	the	
work	in	progress

Assignments	(PLUS	only):	
Allows	teacher	to	set	activities	
as	assignments	to	whole	classes	
or	individual	students.

Students	(PLUS	only):	
Manage	class	lists	
and	grading.

STUDENTS

Quick	Start	Guide	

Go	to	the	web	site:	 	 world.BIOZONE.com	

Registering	and	Logging	On:	

Either:	

1. SIGN	IN:		Enter	your	registered	email	address	and	password		
(this	may	already	have	been	set	up	by	your	school	IT	Admin)	

Or:	

2. SIGN	UP	WITH	CODE:	Enter	a	code	supplied	to	you	to	enrol	in	
the	platform	(if	you	have	been	provided	one	by	your	IT	Admin).	
	
	
	
	
	

3. HOME	SCREEN:		Click	on	the	book	title	
cover	you	see	here.	Your	licence	may	give	
you	access	to	more	than	one	book,	so	click	
on	the	blue	dots	under	the	book	cover	
images.	
	
	
	
	
	
	
	
	

4. EXPLORE	THE	BOOK:			
Click	on	the	chapter	titles	(blue),	and	then	
the	individual	activity	titles	(grey).	This	will	
display	the	pages	of	the	book.		
Your	licence	may	provide	limited	access	to	
some	features.	You	should	be	able	to	view	
pages,	and	access	the	linked	resources	
attached	to	each	activity:	

• Presentation	Slides	
• 3D	Models	
• Videos	
• Weblinks	

NOTE:	Some	weblinks	and	videos	require	to	be	
opened	in	a	new	TAB	in	your	browser.	
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Additional	Features	
Don’t	get	lost	-	there	is	a	clear	roadmap	of	where	you	are	currently	in	any	title	in	BIOZONE	World:	

	

	

	

Student	Annotations	and	Markup	
Students	can	add	their	own	additional	notes,	draw	on	the	page	and	highlight	text	passages.	
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Pan	(P):		Use	this	to	grab	the	
page	and	move	it	around Markup	Tools:		Use	markup	tools	to	highlight,	markup	and	

comment	on	the	page	(keyboard	shortcuts	are	shown	in	brackets).

Select	(Esc):		Use	this	to	
select	text	on	the	page

Highlight	(H)

Underline	(U)

Strikeout	(K)

Squiggly	(S)

Note	(N)

Free	Text	(T)

Rectangle	(R)

Breadcrumbs:	
This	shows	you	the	path	of	
where	you	are	in	any	book

Tool	Bar:		There	are	various	tools	available	to	
highlight,	markup	and	comment	on	the	page.	
See	the	explanation	below.

Freehand	(F)

Page	Display	Options:	
There	are	various	options	to	improve	the	
way	the	pages	of	the	eBook	are	displayed.	
When	viewing	videos	and	3D	models,	you	
may	wish	to	switch	to	FULL	SCREEN	mode.

HINT:	Library	Icon	
Click	this	library/bookmark	icon	-	if	you	wish	
to	temporarily	hide	the	library	index

Accessing	a	Book	
When	a	student	logs	on	to	the	eBOOK	platform,	the	dashboard	shows	the	eBook	title	
attached	to	their	account.	Click	on	the	eBook	title	to	open	the	book	and	start	exploring.	

PLUS	License	Only	Features:	

• Interactive	Replicas	of	the	printed	books	allow	students	to	answer	questions	online	…	

	 	 …	this	forms	a	“Record	of	Work”	and	may	be	graded	by	the	teacher	(if	desired).	

• Presentation	Slides:		Many	of	the	activities	have	a	selection	of	presentation	slides	that	can	be	used	by	
the	teacher	to	provide	context	and	background	notes	for	the	students	-	great	for	introducing	a	lesson	-	
or	reviewing	at	the	end.	

TEACHER	VIEW	shown	below:	
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QR	Codes:	Some	of	our	newer	
books	feature	QR	codes.	A	
student	can	use	their	mobile	
phone	or	tablet	to	scan	this	
code	and	link	to	a	3D	model.

Presentation	Slides:	
Available	for	PLUS	
licenses	only.

eBook	Title:	
More	than	one	book	
may	be	displayed.

Chapter	Title:	
All	chapters	are	
displayed	in	blue.

Activity	Title:	
Activities	are	numbered	
and	displayed	in	grey

Activity	Pages:	
May	be	a	single	page	
or	several	pages.

Curated	Videos:	
Mostly	hosted	on	
YouTube,	these	play	
within	the	platform.

Curated	Web-links:	
These	will	display	in	
a	new	TAB	in	your	
browser	as	some	
have	special	display	
requirements.

3D	Models:	
BIOZONE’s	collection	
of	3D	models	are	
often	annotated	and	
a	provide	a	great	
lesson	enrichment	
opportunity.

Reveal	Answers:	
Teacher	Only	access	-	Use	the	(+)	
and	(-)	buttons	to	display	or	hide	
the	suggested	answers.	HINT:	use	
this	feature	with	an	interactive	
whiteboard	to	review	a	lesson.

Student	Responses:	
Available	in	PLUS	licenses	only	-	
students	double-click	on	one	of	
the	blue	fields	to	type	in	their	
responses	to	questions.

Library	Toggle:	
Click	this	button	to	show	or	hide	
book	pages	and	resources.



BIOZONE 
Virtual 

Science Lab











BIOZONE 
Virtual Science Lab 

You will be able to access the 
experimental version in 3 ways: 

• Online (browser) version 
• Windows OS App version 
• Mac OS App version 

Let us know what you think :)
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