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QCE BIOLOGY
UNITS 1& 2

What is BIOZONE's pedagogical approach?

Are there support resources
for teachers and students?

Is there a digital version of QCE Biology?

Are there model answers?

Is there a translation feature?

How can the Resource Hub
save me planning time?

How do | use the contents and
chapter introductions to navigate
through the course?

How is the book organised?

Where do | find the learning (unit)
objectives?

What information do the chapter
introductions provide?

How have the activity pages
been structured?

What is the purpose of the QR codes?
How do | decode and use the tabs?

How are the syllabus components
identified?

Are there assessments?

How can | use the resources to
plan, deliver, and assess?

How should | use the resources
in my classroom?

Is there a glossary?

How are language skills supported?

How should | use the science
practices chapter?

What differentiation tools are there?

Are there practical investigations?
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BIOZONE's Pedagogy

A worktext approach

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

E Staining a Slide

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

The material in QCE Biology is varied and includes case studies, data analysis, practical investigations, research activities,
and assessment tasks. The variety of activity types provides flexibility in the way teachers can assign them. For example,
work can be set as homework, completed in class, or set for revision. Teachers can assign students to work on activities
individually or set work as a group. The activity based approach simplifies assigning work, and teachers can utilise this to
set work for substitute teachers in their absence.

Not all answers need to be graded!

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

Features to accelerate student learning Sel-reported grades 132
- T 1.

Student learning can be influenced by many factors. A "Classroom discussion  INEEG—_— G2
synthesis of more than 1,400 meta studies by Hattie (2009) Rehearsal and memorization N .73
involving over 80,000 individual studies and 300 million Feedback NN .70
students has revealed some of the major influences to student Direct instructions NN .60
learning. Some factors negatively influence student learning Classroom management I .52
(red, right) while others have positive effects (yellow, green, Cooperative learning I 40
and blue, right). Inquiry-based teaching N .31

Ability grouping BN .30
BIOZONE's approach incorporates many of the factors shown Homework I .29
to positively influence student learning which are underlined Mainstreaming and inclusion N .27
in red on the diagram (right). These factors are organically Class size W .21
incorporated into our content and enhance the teacher and Co-/team teaching 19
learner experience. Mentoring 12

Lack of sleep 1 -.05
Retention WM -.32
Boredom WM -49 .. (2009) Visible Learing. Routledge
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Research supporting BIOZONE’s pedagogical approach

BIOZONE’s pedagogical approach empowers students to take charge of their learning journey by providing engaging, interactive
resources designed to inspire curiosity and foster independent learning skills. Our resources provide a student-centred educational
experience. We have purposefully designed the resources to include a number of pedagogical tools proven to enhance learning
outcomes for students. Some key pedagogical features are listed below.

Highly graphical delivery of science concepts and short blocks of text.

BIOZONE is committed to providing textbook quality information, but in a way that is engaging and accessible to students. We have
deliberately structured activities so they have a highly graphical component. This approach not only engages visual learners and
supports varied cognitive learning preferences, but research shows visual aids enhance comprehension and long term memory
retention ™. Incorporating visual elements (photos, illustrations, icons, symbols, figures, and concept maps) into learning materials
helps make abstract concepts more tangible, breaking ideas down into digestible and easily understood components.

The use of short blocks of text and generous use of white space ensure students are not overwhelmed by dense information and
large blocks of reading material. This encourages both capable and striving learners to interact confidently and regularly with the
text components.

Audio visual support through the Resource Hub
Our collection of audio-visual materials (e.g. videos, simulations, models) on the BIOZONE Resource Hub has several purposes:

1. They support delivery of the activity content, providing alternative ways for students to engage with the science concepts
being covered.

2. They provide resources for students who like to learn through visualisation or listening.
3. The material provided engages and extends students of all abilities.

4. Audio-visual materials have been shown to have a positive influence on developing critical thinking, problem solving, and
analytical skills (),

Inputting answers aids retention and learning

Our print and digital formats require students to interact directly with the resource. Students engage with the stimulus material then
input their answers directly onto the page. The record of work formed from this approach is a powerful pedagogical tool for several
reasons:

Firstly, actively inputting answers significantly reinforces student understanding and aids retention of the material. Brain studies show
this approach encourages engagement and helps students grasp new concepts @),

Secondly, forming a record of work simplifies revision because the stimulus material, questions, and the student’s own answers are
all in one place. This format encourages students to review and test themselves on the material at any time. Research shows that
actively self testing (commonly called the testing effect or active recall) has been shown to improve results when compared to simply
reading and reviewing material. By regularly recalling information through the testing effect, students strengthen their memory and
improve their ability to retrieve information in the future ). This approach allows students to identify gaps in their understanding and
begin to address them pro-actively.

Thirdly, students are able to modify their own responses (either because teachers have shared BIOZONE's model answers with
students, or the student has gained more understanding independently). Self-marking and answer refinement have been shown to
be highly effective strategies for enhancing student achievement (%),

Inbuilt pedagogical tools to enhance student learning

John Hattie’s meta-analysis studies identify a number of factors which can positively influence student achievement. A summary of
some of the most significant factors is provided in the graphic on the previous page (. While some are outside of a teacher’s control,
many of the most effective tools are supported through the use of BIOZONE’s innovative worktext approach and student-driven
resources. These are underlined in red on the graphic (previous page).

REFERENCES
1 Derek Bok Center for Teaching and Learning (ND). How memory works. Harvard Education. Retrieved July 04, 2024 from https://bokcenter.harvard.
edu/how-memory-works

2 LIS Education Network (December 17, 2023). Visualizing Knowledge: The impact of audio-visual materials on education excellence. Retrieved July
04, 2024 from https://www.lisedunetwork.com/visualizing-knowledge-the-impact-of-audio-visual-materials-on-educational-excellence/

3 Hu, C (2024). Why writing by hand is better for memory and learning. Scientific American. Retrieved July 03, 2024 from
https://www.scientificamerican.com/article/why-writing-by-hand-is-better-for-memory-and-learning/

4 New England Journal of Medicine (May 03, 2023). What is the testing effect, and how does it affect learning, knowledge, and retention? Retrieved
July 04, 2024 from https://knowledgeplus.nejm.org/blog/what-is-the-testing-effect-and-how-does-it-affect-learning-knowledge-and-retention/

5 Hattie, J.A.C. (2009). Visible Learning: A synthesis of over 800 meta-analyses relating to achievement. Routledge.
https://inspirasifoundation.org/wp-content/uploads/2020/05/John-Hattie-Visible-Learning_-A-synthesis-of-over-800-meta-analyses-relating-to-
achievement-2008.pdf
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The Teacher Toolkit

The QCE Biology worktext is supported by the Teacher Toolkit: a suite of resources specifically developed to help teachers
plan and deliver an engaging program. A brief description of the tools available is provided below and on the following page.

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

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

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

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

« Managing class and student enrolments.

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

e Force hand-in feature.

« Ability to display the content on a shared
screen or projector to introduce or review
an activity, or highlight areas of particular
importance (e.g. an important step in a
practical investigation).

e Model answers are in place. Use the show/
hide buttons to toggle answers on and
off; ideal for sharing data or answers with
students.

Students do not have access to model
answers on BIOZONE WORLD.

| | LBRARY

. | AC
- 29 Prokaryotic Cells
R

WEB LINK
Bacteria in industry
WEB LINK
inside a cell

S Prokaryotic (bacterial) cell-anatomy

VIDEO
Prokaryotic cells

NK
e of bacteria in industry

Teachers can toggle the

model answers on and

off for reviewing with
the class.

Find out more: https://biozone.com/au/biozone-world/

Translation function
BIOZONE WORLD, our digital platform, provides a

translation feature to support students who have English
as a second language. The content can be translated

into 150 languages.

Simply activate the translation feature, select the

language for translation, and roll the cursor over the

A pop up of the
translated text appears
of cellular respiration. Hydr in BIOZONE WORLD hetabolic reactions. S
for the chemical reactions inl . ) these reactions.

Photosynthesis is a chemical
process that captures light
energy and transforms it
into the chemical energy in
carbohydrate (glucose).

Light energy Oxygen

La fotosintesis es un proceso quimico
que captura la energia de laluz y la

—> Glucose

text to be translated. A pop up box of the translated
text appears on the page. The English text is still visible.
Having both languages visible supports students with
their English language development while having the
reassurance of their first language being accessible.

© 2025 BIOZONE International

transforma en energia quimica en Other uses
q of glucose

carbohidratos (glucosa).

B translated by Google Fuel

! 30.7

ADP
Carbon kJ per
mole

water ATP

dioxide Cellular respiration
ATP provides the energy for

+
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The BIOZONE Resource Hub is a free resource, available to
both students and teachers. It offers a curated collection
of Open Educational Resources (OER) specifically chosen
to support the content of the worktext. Resources include
videos, animations, games, 3D models, spreadsheets, and
source material.

Content on the BIOZONE Resource Hub can be accessed
by both print and digital users. Print users can access the
material using the QR code in the worktext or bookmark
the link provided (right). For BIOZONE WORLD users,
these same resources are ingested into the platform and
automatically appear with the selected activity.

The BIOZONE Resource Hub is an effective tool to engage
students of all abilities within a differentiated classroom.
Most resources can be used by students of all abilities.

3D models, videos, games, and simulations are great tools
for engaging students in a topic, or supporting striving
students in their learning journey.

Eukaryotic Cells

The genetic material of eukaryotic cells is found as
multiple linear chromosomes consisting of DNA and
associated proteins.

Ribosomes (80S) are larger than in prokaryotes, except
those in mitochondria and chloroplasts, which are 70S.

3D structure of a
eukaryotic ribosome

A Model Answer booklet provides suggested answers
to each of the activities, including working where
appropriate (e.g. calculations).

) BIOZONE

QCE Biology Units 1&2

Basic Skills for QCE

Step 1: Navigate
to the BIOZONE
Resource Hub

www.BIOZONEhub.com

Step 2: Enter this code in the QCE11-2-4351

box displayed.

Or scan this
QR code

=l

https://bit.ly/3zocOuL

Presentation Slides are a very popular way for teachers
to deliver a lesson in a presentation style format.
Presentation Slides are a useful delivery tool in both
face to face or remote teaching.

The Presentation Slides are a collection of slides
specifically designed to support and enhance the
content of the worktext.

The Presentation Slides are fully ingested into BIOZONE
WORLD and automatically appear with the selected activity.

©Biozone MODEL ANSWERS

QCE |’V

L »
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The Contents: A Planning Tool

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

concerns with progress can be addressed early.

Contents

Using This Worktext
Using BIOZONE’s Resource Hub..

Chapter 1: Basic Skills for QCE

Key Skills and Knowledge.................

Systems and Systems Models .

addressed early.

1
2

3

4 You can see at a glance how

5 this student is progressing

6 through this section of work. Any
; concerns with progress can be

9

Ticking off the activities as they
are completed gives students a
sense of progression and helps
them to be more personally

organised in their work.

Chapter 3: Cellular Differentiation and Specialisation

48 The

|§@E|§|@@@ &m‘ﬂ&q

10  PracusmgwitTUat
11 Apparatus and Measurement
12 Drawing Graphs

14 Correlation or Causation...
15 Mean, Median, and Mode .
16 What is Standard Deviation?
17  Reliability of the Mean.......
18 Detecting Bias in Samples....

19 Statistical Tests: Which One to Use

20 Pearson Correlation Coefficient

21 Spearman Rank Correlation.............

22 Student'st Test

Interpreting Line Graphs..........ccccc....

Students can mark the check
boxes to indicate the activities
they should complete. This helps
them to quantify the work to be

REY SRINS GTTT IRITOWTETTE wwoeerrrreersreerrrreeraeesoes BU

55 The Plasma Membrane ..........cocevevvaneenvererenenennn 81
56 Phospholipids and the Properties of

23 Chi-squared Test for Goodness of Fit
24 Did YOoU Getit? c.cccvvvrvieeiiciciriricieciiine

0000000o00o0ooo0oocooooooocoooo
@

Unit 1: Cells and Multicellular
Organisms
Topic 1: Cells as the basis of life

Chapter 2: Prokaryotic and Eukaryotic Cel

Learning OUtCOMES .. agrrrereer——ri
25 The Cellis the Unit of Life ...............

Membranes .82
26 57 Proteins of the Plasma Membrane..........ccc...... 83
27 58 How Do We Know? Membrane Structure......... 85
59 Cell phanal o b .l
------------------ 60 Mod A green dot indicatesa |87
© @—Diffy c - ....89
62 Diffi practical activity. g7
63 ComparmgTen

66 Osmosis

64 Investigating the Effect of Cell Size.. .
65 Overcoming Limitations to Cell Size ................. 96

000o0o0oocoocoocooo oo

® 67 Estimating Osmolarity of Cells ..
68 Water Relations in Plant Cells....
69 Investigating Membrane Solubility

Learning outcomes are clearly
stated in the chapter introduction.

O 74 Did You Get it?

OO 73 ACtVe and Passive Transport Summary.......... 105

39

to use, so they indicate to the
students to skip this activity.

78 Blood Vessels

76 Carbohydrates, Proteins, and Lipids.
77 The Mammalian Circulatory System.

O 75 Synoptic Question: Unit 1, TOPIC T....ccevvurevnnne.. 107

Topic 2: Exchange of nutrients and wastes

Chapter 5: Exchange of Nutrients and Wastes

Key Skills and Knowledge.........c.cocvuessrussssennens

40 Electron Microscopes
41 |dentifying Organelles
42 Did You Get it?...........

CODING Activity is marked: [¢] to be done

© 2025 BIOZONE International

ﬁ 26 Types of Cell

&2 | 27 What Are Cells Made Of?........c.c..

&2 | 28 What Cells Need for Survival

@) |29 Prokaryotic Cells

@ | 30 PlantCells

® | 31 Identifying Structures in a Plant Cell

® |32 Animal Cells
@ | 33 |Identifying Structures in an Animal Cell............ 44
® |34

@ |35

The teacher has an alternative

® |37 activity of their own they wish
® |38
|8 |

O

]

O

84 The Large Intestine

00o0oooocooooo

[ when completed @ Practical Investigation

@ 85 Investigating Amylase Activity ......
86 Nitrogenous Wastes in Animals

79 Capillaries and Capillary Networks...................
80 Structure of the Mammalian Heart
81 The Digestive System.................
82 The Stomach and Small Intestine .
83 Digestion, Absorption, and Transpor
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Structure of the Units and Chapters

This edition of Biology for QCE Units 1 & 2 has been specifically written for the Queensland (QCE) Biology general senior syllabus
(2025 version). The worktext follows the structure outlined in the syllabus. It consists of 14 content chapters and one chapter to
provide support for the science and math skills for QCE Biology. The next few pages provide information about this resource and
how to get the best use from it.

Structure of a Unit and Chapter

Chapter introduction Did You Get It?

An end-of-chapter assessment
task allows students to
demonstrate knowledge of the
chapter’s content.

Synoptic Questions
This assessment task allows students
to demonstrate knowledge of the unit
and topic content.

Contains important information
about what students need to know
for each chapter.

Activities

Chapter Chapter

Unit

Action of Insulin

Introduction

e Provides a list of important .
key concepts for the
chapter. .

o Lists important key terms
(vocab) for the chapter.

« Provides a check list of unit .
objectives for the chapter.

o Activities with SHE and SI
components are identified.

e

HEC

Activities

The KEY IDEA provides the
focus for the activity.

Annotated diagrams and
photographs help students
understand the content.

Answering the questions
helps consolidate
understanding of

the content.

Material can be used to
revise for tests and exams.

- m Did You Get It?

sonsien e

W N A

3. Mo oot e (0 aflect et s sscates win o

O woopiesn
00 o exvacenr s
O @ o mgaston [ mper—

00 0 pasms memsane

Chapter test

« End-of-chapter
assessment tasks test
understanding of the
biological terms and
concepts covered within
the chapter.

« Reviewing the answers
can help students study
for tests and exams.

Synoptic question

« Synoptic questions
conclude each unit and
topic of study covered in
the book.

e Use them to see how well
students understand the
content.

¢ Reviewing the answers
can help students study
for tests and exams.
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Chapter Introductions

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

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

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

chapter introduction page.

The unit and topic are
identified for easy navigation.

Chapter number ——»
and chapter title
are identified for
quick navigation.

Chapter 10

Controls
/\

« first messenger

downregulation

extracellular receptor

Key terms
Important vocabulary

+ hormone

QR code allows quick access to
helpful videos and models on
BIOZONE’s Resource Hub.

Unit 2 Topic 1

< Hormonal Homeostatic

-FE' Bl Resource Hub
] bit.ly/ 4e6g7px

Key concepts

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

n

Cells can respond to changes in their environment by use of signalling.

Hormones are chemical signalling molecules produced in one part of the body that may
bring about a change in another part of the body.

are si

students should
understand and use
during the course.
Definitions are provided
in the glossary at the

«  hydrophilic signal |
«  hydrophobic signal =

+ pheromone i

intracellular receptor

second messenger

signal molecule

« signal transduction
back of the book. e "

transcription factor i o
« upregulation

|

o

Check boxes
Encourage students
to use the check
boxes to identify
activities to be done \ 70
(e) and to tick them
off (v) when the
learning outcome
is completed.

© 2025 BIOZONE International

/ Signal transduction

Activity
Number

143

the concepts
summarised here.

1 Explain what is meant by a signal molecule (or ligand) and, in a general
way, explain the effect of signal molecules on target cells. Describe how
the transmission of nerve impulses at synapses, immune responses, and
hormonal regulation all involve cell signalling.

2 Explainhowa
the number of,
upregulation al

Activity number:
The activity number for
each learning outcome

3 Identify types
development,

4 Understand wi

are
produced and is identified are 143,145
affected by a .

5 Recognise that the stimulus for release of a hormone may be a substance .
in the blood (humoral), a nerve impulse (neural), or another hormone 145 Component coding

(hormonal). If you can, give an example of each.

Colour panels and
1y <¢——— codes identify where
Science as a Human
Endeavour (SHE),
" Science Inquiry (SI),
occur in the chapter.

6 SHE: Using an example, describe the role of negative feedback in regulating
the release of hormones. Using the example of growth hormone release and
regulation, explain how some hormones work antagonistically to control a
homeostatic process.

Explain how hormones are used in the dairy industry to increase
production and reduce costs. Discuss the risks and ethical concerns with
this practice.

150

AN YL KN T

8  Describe the stimulus-response model with respect to cell signalling to
include reception, transduction, and cellular response.

9 Distinguish between signal transduction involving hydrophilic signals (e.g.
adrenaline) and hydrophobic signals (e.g. steroids such as cortisol). Include
reference to differences in how the signal molecule is received by receptors
and how transduction is initiated.

For hydrophilic signal molecules, recognise the role of protein-coupled
receptors, second messengers, and phosphorylation cascades in producing
the cellular response (names of molecules not required).

147-148

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

1 For hydrophobic signal molecules, recognise the role of nuclear receptors,

(transcription factors) which are activated when the signal molecule bind® 147

=2



Features of the Activity Pages

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

Key features:

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

High quality, informative graphics.

v v

material and their answers in one place, students can easily revise for assessments.

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

Question and answer sections allow students to demonstrate their understanding of the content. By having the stimulus

) The tab system identifies when there is support material on the Resource Hub. Tabs also identify the presence of
specific syllabus components (see following page).

Key Idea:

This provides

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

——Key Idea: Prokaryotes are unicellular and have a relatively

Activity number:

Identifies the activity number to

help navigation between activities.

Prokaryotic Cells

simple internal structure.

Prokaryotes include the groups Bacteria and Archaea. They
are much smaller and simpler than the cells of eukaryotes

to the topic.

Introductory paragraph:
This provides background
or introductory information

and lack distinct nucleus and membrane-bound cellular

organelles. Despite their simplicity compared to eukaryotes,

prokaryotes are extremely diverse and can be found living in
some of the most extreme environments on Earth.

»

More information
about the topic is
provided through
explanatory

text, images,
diagrams, case
studies,

and data.

NIAD

Bacilli: Rod-shaped bacteria that divide
only across their short axis. Most occur as
single rods, although pairs and chains are
also found.

Prokaryotic cells

Prokaryotic cells are small (~0.5-10 um)
single cells. They lack any membrane-bound
organelles.

They are relatively unstructured with little
cellular organisation. Their DNA, ribosomes,
and enzymes are free floating within the cell's
cytoplasm. The ribosomes (70S) are smaller
than eukaryotic ribosomes.

They have a single, circular chromosome of
naked DNA (not associated with protein).
They commonly have small, circular accessory
chromosomes called plasmids.

Some bacteria are photosynthetic. They have
enzymes and light capturing membranes like
those in eukaryotic chloroplasts.
Prokaryotes have cell walls, but they are
different in composition from the cell walls

of eukaryotes.

Examples of bacterial cells include the

gut bacterium Escherichia coli and the
cyanobacterium Anabaena.

Prokaryote cell shapes

In terms of their appearance, there are only a few basic shapes found (shown below). The way in which members group together
after division is often helpful in identifying certain species.

Capsule

Cell wall containing
peptidoglycan

Streptococcus,

Cocci: usually round, but sometimes oval or
elongated. When they divide, the cells stay
attached to each other and may remain as

pairs or clusters.

Cell

membrane
Naked

chromosome

\
Plasmid DNA
Pilus \

Flagellum

70S ribosomes

Diagrams:

Full colour diagrams and
photos help students
visualise important
information or concepts.

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

Spirilla and vibrio: Bacteria with one or
more twists. Spirilla bacteria have a helical
(corkscrew) shape. Bacteria that look like

curved rods (comma shaped) are called vibrips.

1. Identify three distinguishing features of prokaryotes:

2. Cyanobactd

Activity based questions:
Students input their answers directly onto the page

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

ergy:

Tab system:
Page tabs identify where components of the syllabus are
embedded in an activity (see next page).

The grey tab indicates there is support material available
on the BIOZONE Resource Hub (see next page).

ﬂ
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QR codes link to 3D models

Some activities have QR codes on the pages (circled, below).
These link directly to informative and engaging 3D models. If
your school does not allow students to access phones in class
time, students can still access the models through the Resource
Hub and via BIOZONE WORLD. Students can either bookmark the
Resource Hub (right) or quickly access it using the bit.ly tag found
on each chapter introduction.

B Animal Cells

=l

https://bit.ly/3zocOuL

Scan the QR codes on the activity pages. These link
directly to 3D models. All models can be rotated and
zoomed, and some contain informative annotations.

1 Whati

Understanding the Tab System

A simple tab system identifies where key syllabus components: Science as a Human Endeavour (SHE), Science Understandings
(SU), and Science Inquiry (SI) are integrated into an activity. Unit objectives are also identified within the tab system.

Science as a human endeavour (SHE): Resource Hub:
This indicates an activity contains The grey Resource
a SHE component, and promotes Hub tab indicates
appreciation of the nature and there is material to
development of science and its use support this activity on
and influence on society. BIOZONE's Resource
Hub (page CG6 for more
information).
L (]
r )
Syllabus objectives (left to right): Science Inquiry: Science understanding:
Investigate phenomena This tab indicates This tab indicates an
Evaluate conclusions, claims, and processes an activity contains activity covers a science
Interpret evidence material to support understanding component.
Analyse data the science inquiry
Apply understanding components of
Describe ideas and findings the syllabus.
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ldentifying Syllabus Components

FE

Through Science as a Human Endeavour contexts,
students develop an appreciation about the nature and
development of science, how science is used, and how it
influences society. SHE components are identified in the
chapter introduction and on an activity page.

m Physical Defences in Plants

The Science Understandings (SU) form the framework for
the delivery of content in QCE Biology. As students work
through the activities, they develop deeper understanding
of the key concepts, models and theories that underpin
the syllabus. Orange SU tabs on an activity page identify a
SU objective is covered. Science Understandings are not
identified in chapter introductions.

Chapter14 | Unit 2: Topic 2

Immune Response

ofahost by ek 2 atgens. Expa how th body distnguehes sl
from non-sa; incuing the ol o the el istocompatity compiex
i)

ine Development

[ o = [&]=<[*]o)]

QCE Biology provides ample opportunity for students
to practise the skills necessary to work like a scientist
(Science Inquiry). Integration of science inquiry

skills helps students prepare for the Unit 3 and 4
assessments. S| components are identified in the
chapter introduction and on an activity page.

Modelling Human Thermoregulation

g best
Fances.

The Unit Objectives for QCE Biology outline the core
knowledge, skills, and capabilities students are expected
to develop throughout the course. Purple tabs on an
activity page identify when an objective is covered. Unit
objectives are not identified in chapter introductions.
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Evaluating Student Performance

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

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

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

assessment tasks below, and on the following page.

Chapter assessments: Did You Get It?

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

task (see more information on the next page).

: E Did You Get It?

1. Use the Venn diagram below to compare prokaryote and eukaryote cells:

Prokaryote

E. coli (prokaryote)

T lymphocyte
(eukaryote)

N

. (a) Identify organelle 1:,

(b) The organelle in (a) is found in a plant cell / animal cell / both
plant and animal cells:

(c) Identify organelle 2:

(d) The organelle in (a) is found in a plant cell / animal cell / both
plant and animal cells:

w

. For each of the following images of cells, identify the cell type (plant,
decision and note any organelles or structures visible.

(a) (b) (c) e |

:

Write the number at the start of the sentence on the left in front of the correct sentence endit

1. Cells are the basic...

2. A cellis enclosed by a plasma membrane...

3. Plant cells have...

4. Animal cells do...

5. Eukaryotic cells contain many different types of organelle...
6. Each organelle carries out a specific function in the cell...
7. Prokaryotic cells...

..8uch as photosynth¢
...a cell wall of cellulog
...do not contain mem|
...units of life.

..not have a cell wall.
.. some of which are ¢
...made of a phospholi

AERREN
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Eukaryote

1

~

w

=

@

o

~

. (a) Label the graph right with axes and the following

Did You Get It?

Write a definition for the terms below:

(a) D

(b) Induced fit model:

(c) Catalyst:

. A specific enzyme has an optimum temperature of 30°C. Explain what this means and what would happen if the

enzyme was in temperatures above and below this:

. Study the enzymatic word equation below and answer the following questions:

Sucrase

Sucrose + Water Glucose + Fructose

(a) Identify the substrate:

(b) Identify the products:

(c) Identify the enzyme:

Some heavy metals act as irreversible competitive inhibitors. Why does this make them dangerous poisons?

labels: Reactants, products, activation energy,
transition state.

(b) Assume the reaction has had no enzyme added.
Draw the shape of the graph when an enzyme is
added to the reaction mix.

. The graph (right) shows the effect of an enzyme inhibitor in enzyme reaction rate.

(a) Does the graph show itive inhibition or itive inhibition? MEdmimstE

(b) Identify the diagram below that illustrates your choice in (a):

Identify two ways organelles can increase the rate and efficiency of metabolic reactions:

Rate of reaction ———>

Substrate concentration ———>

©2025 BIOZONE International
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cG14 Unit assessments

» Synoptic questions at the end of a unit bring together related content of the worktext. These require students to draw on the
knowledge gained in a range of activities to answer the questions. Use these as formal grading moments or as preparation for a
test or exam.

* The synoptic questions are written in a similar way to the questions in an exam. Students are given introductory information and
asked to discuss certain aspects of the topic relating to the information. The examples used in the questions may not directly
relate to examples in the workbook, but the ideas and concepts required to answer the question will have been covered in the
preceding activities. This makes the synoptic questions suitable for formative assessment.

» Sometimes students will need to interpret the information given in the question’s introduction and integrate their interpretation
into their answer.

M Synoptic Question: Unit 1 Topic 2

1. Explain how the digestive system and circulatory system work together to provide nutrients to cells:

H on a peptidase (a protease) produced in the small intestine of a
in. This made the agar plate cloudy. Digestion of the protein by the

zed wells into which the peptidase could be added. Four different
produced and added to the wells.
nperature for 4 hours.

2. (a) In which region of the kidney would you find the glomeruli?.
(b) In which region of the kidney would you find the loop of Henle?

(c) You would expect a desert-living mammal to have a long or short loop of Henle:

Explain your choice:

w

. Identify the blood vessels labelled A and B on the photo (right). Give reasons

for your answer: agar plate for best results:

A:

IS

. (a) Describe how the closed circulatory system of mammals is able to deliver
oxygenated blood to the cells of the body:

reactions. Describe the induced fit model of enzyme action:

(b) Is the blood in the veins under high or low pressure? Explain why:
false (F):

r the activation energy of a reaction:

inds to a site other than the active site:

©2025 BIOZONE International
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me changes shape when a substrate

loop that escalates the outcome of the loop:

i Y S R G
what happens if an el

a otated diagram to show how a metabolic pathway can be regulated by enzymes and
nzyme does not work correctly.
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Suggestions for Planning, Delivery,
QCE|3o:08)

and Assessment

Use the features of the worktext and the BIOZONE Teacher Toolkit resources to help
you streamline your course preparation and delivery. Some suggestions are provided
below, but there are many other ways you can use the resources for your planning,

delivery, and assessment.

Lesson planning

The structure of QCE Biology Units 1 & 2 follows the structure specified in the
Queensland (QCE) Biology general senior syllabus (2025 version). Teachers can
be assured that all of the essential components of the syllabus are covered,
ensuring easy and efficient lesson planning with no content gaps.

Use the chapter introductions to assign students work for each lesson.

Add interest to your lessons by utilising the FREE, curated resources on
BIOZONE's Resource Hub in your planning. Resources for specific activities are
identified on the Resource Hub, saving you time, and extending your range of
tools. You can use these to prepare students for upcoming topics, or consolidate
understanding after lessons.

Use the contents pages to help with lesson planning too. A bullet next to an
activity in the contents pages identifies where there is a practical investigation.
Incorporate these activities into your schedules.

Teaching

The content is organised to follow the delivery order presented in QCE Biology
General senior syllabus. Following the order allows for development of the
content ideas and knowledge as prescribed in the syllabus document.

Have students refer to Chapter 1: Basic Skills for QCE, as the need arises, or
before attempting an activity that addresses a specific skill (e.g. drawing a
line graph). These activities can be assigned as homework, or they can be
completed in class.

Encourage peer-to-peer learning by assigning students to groups of mixed
abilities when carrying out group research projects or practical investigations.

Extend students' scientific vocabulary by encouraging them to look up
unfamiliar words in the glossary (Appendix 2).

Use BIOZONE WORLD to introduce an activity and give any direction required. It
can be used to review answers in class or on-line quickly and efficiently. Choose
when and how you reveal the answers. To promote student discussion, reveal
answers only once the students have shared their ideas. Reveal all the answers
if you want the students to self mark their own work.

Assessment

© 2025 BIOZONE International

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

Use formative assessment to identify areas the class needs to revisit before
progressing to the next topic or unit. Methods of formative assessment include
reviewing student answers on the Did You Get It? chapter reviews, observing
students carrying out practical work, or evaluating their contribution and
understanding in practical or research work.

Use the Synoptic Assessments at the end of each unit to assess student
understanding. This could be carried out as a test in class. Alternatively, you can
set them as homework or open book assessments if you wish.



Teaching Strategies for Classroom Use

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

Making a start

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

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

Teacher

introduces activity

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

Brief class discussion to
introduce and unpack the

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

groups, assign a student

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

Collaborate and
compile discussion
points and answers

Collaborate and
compile discussion
points and answers

Collaborate and
compile discussion
points and answers

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

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

Teacher can share answers.
Students can refine their
original answers if required.

s

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

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

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

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

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

The structure of QCE Biology allows for a flexible approach
to unpacking the content with your students.

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

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

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

Use a short, informal, collaborative learning session to
encourage students to exchange ideas about the answer to
a question.

A collaboration icon (right) indicates where
there is an opportunity for students to
work together.

© 2025 BIOZONE International
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Peer to peer collaboration and support

Peer-to-peer learning is emphasised throughout
the worktext, and is particularly valuable for more
challenging activities in which the content is more
complex or the questions require students to
draw on several areas of their knowledge to solve
a problem.

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

Students are encouraged to think about, and
share, what they already know and then build

on this knowledge by exploring and explaining
new content. For example, have pair, think, share
activities or assign groups to work together to
complete an activity, to research questions, or
design a solution to a problem.

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

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

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



Reviewing work and providing answers

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

Class discussion to review answers
Small groups can partake in collaborative summarising when

Peer feedback
Dividing students into small groups allows them to share their

answers and ideas and receive immediate peer feedback. Sharing
ideas and discussing alternative perspectives and solutions can
broaden each student’s understanding or perspective. Students
may or may not come to a consensus answer through this
process. Some students may wish to refine their original answer

brought together as a larger group or class. Students can share
ideas and answers through structured discussion, either as a
class or within larger groups. The class benefits from hearing a
range of ideas, and teachers can guide the discussion to ensure
efficient use of time. At the end of the discussion, the teacher

after the discussion. may wish to share the model answer with the class.

8533
\f‘,\_{; d

Southem ocean:

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

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

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

“ 1. - Explain the basis of the Earth's It is driven by the cooling and sinking of water masses ]
a 1 in-the North Atlantic.  In- the  north, they cool and sink, flowing south. into-the Pacific and.Indian- oceans, then
4_returning as warm surface ocean currents in the South Atlantic. Cold polar water drives deep circulation.s
1
n 2. Explain how thermohaline circulation could influence global climate: Thermohaline circulation transports energy. k]
1

y(in the form of heat) around the globe. As such, the state of the circulation has a large impact on the Earth's

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

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

Teacher review of student work

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

Review answers in class via BIOZONE WORLD

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

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

Students using the digital version of QCE Biology input and
submit their answers via the digital platform, BIOZONE WORLD.
« Providing a concise model answer after a group or Teachers can revise or grade activities as required.
class discussion.
« Self marking by students. Students can amend their
answer if necessary, providing a powerful secondary
learning moment.
« Providing a quick review of answers if time is short.
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How are Language Skills Supported?

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

Glossary

Key terms within an activity are highlighted in blue bold on their first appearance and are included in the glossary. Encourage
students to use the glossary to look up unfamiliar terms and expand their scientific vocabulary. Regular opportunities are provided

for students to use key terms in both writing and oral communication to reinforce their use.

m Plant Cells Append|x2 Glossary
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e absorbed by he body.

BIOZONE WORLD, our digital platform, provides a translation feature to support students who do not have English as their native

language. The content can be translated into ~150 languages.

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

English language skills while providing the comfort of having their first language accessible.

Photosynthesis is a chemical
process that captures light Light energy Oxygen
energy and transforms it
into the chemical energy in
carbohydrate (glucose).

La fotosintesis es un proceso quimico
que captura la energiade laluzyla - A pop up of the
transforma en energia quimica en 3
carbohidratos (glucosa).

BIOZONE WORLD.

B translated by Google

translated text appears in

Oxygen

v v

Carbon
dioxide
+
water

ATP
ATP provides the energy for
metabolic reactions including

protein building.

Each mole of ATP hydrolysed
releases 30.7 kJ of energy. Some
energy is stored in chemical oo -
bonds, while some is lost as heat. WETET <

VY YUYV \J

Heat ener . Carbon dioxide
R A photosynthetic plant cell
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Cellular respiration

Cellular respirat
a chemical proc
which the stepy
breakdown of ¢
provides the en
make high ener
from ADP and il

phosphate (Pi).

CG19



CcG20

How are Maths and Science Practices Supported?

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

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

Need help?

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

The Need help? icon points directly to the support
activity in the Basic Skills for QCE chapter.

4. Not all interactions will result in an infection. The pathogen may not be highly infectious or the correct mode of
transmission may not have occurred (for example, a person with a cold may have been careful where and how
they coughed)

5. First we need to decide the probability of each interacting person being infected. For this model we will say EgeE Resource Hub
there is a 50% chance that any interacting person will be infected. We shall first produce a random number , i bitly/4datsSZ
between 0 and 1 (see * below). We can now use this block of infected (1) or not infected (0) cells in our model. 5d U (] [EE
Once the formula is set up, you can recalculate the spreadshee] 0 s

iy = T ey Te Inquiry is the basis of science :

Sliee s e sois 5

e oD == + Ngeuracy Inquiry begins with observation

e SawpseTveeN , o e D O 1 Describe the role of inquiry-based investigations in science. Show, through 1

s g ‘your work, your understanding of science as a non-linear process.

e s + bias

-RANDBE TWEEN( O 2 Use scientific models to illustrate biological processes and concepts, 2
« control ‘communicate information, make predictions, and describe systems.
* controlled iyiable O 3 Usea variety of methods to answer questions you raise as a resut of

observation, including field and laboratory-based investigations, simulations 4, 5, 11

Elildependentigabie and models, and data analysis.

Need help?
See Activity 12

- estimate

O 4 Understand and demonstrate safe laboratory practices and ethical

|« experiment guidelines in a laboratory setting.

{ - graph
6. Run the model five times by recalculating th o by
infected after ten cycles now? . inc
- m Drawing Graphs
o om
7. The third model above is much more realistic than 1 del . — . " S—
Sutcoie. Lictatisact thrae fastors Thaticoald Ke adi o il Key Idea: Graphs are useful for visually displaying numerical plotting of points. Before representing data graphically, it
data, trends, and relationships between variables. is important to identify the kind of data you have. Common
.oomo Graphs are an excellent way to summarise trends in data or  graphs include scatter plots and line graphs (for continuous
\ o relationships between different variables. Presenting graphs  data), and bar charts (for categorical data). For continuous
. | properly requires attention to a few basic details, including  data with calculated means, points can be connected. On
correct orientation and labelling of the axes, and accurate  scatter plots, a line of best fit is often drawn.
. pe
« P
” " > PR R . i "
Modelling with S, 1, and R Guidelines for line graphs Growth rate in peas at different temperatures
»  Amore advanced predictive mathematical model than your spreadsheet called SIR can be used to show the transmission of L WHEN TO USE: Use a line graph when both variables are L5
infectious diseases. In this model there are three compartments: $ (the number of susceptible individuals), I (the number of . oau t \d one variable (the i iable) affects =+ garg indicate the
infected individuals), and R the number removed (those who have been remcved through recovery or death). o ol another, the dependent variable. Important features include: 8 12| scatter of data either
»  The data in the table (below right) is a theoretical example. It assumes a closed system (e.g. a single state with no travel), no . | ) £ side of the mean.
prior immunity (everyone is susceptible), no vaccine, and no physical distancing or other precautionary measures in place. »  The data must be continuous for both variables. The £ -
| independent variable is often time or experimental S oA
. _ treatment. The dependent variable is generally the. g
. rel biological response. £ i
sNeed_helD; 0170000003112 0 . osc » The relationship between two variables can be represented é 0.4
pehctvinyY 1 |6999,986 |15 1 .ol continuum and the data points are plotted accurately. s
2 |esespm |ma A 1 , :nd conn:cled m:.c:y 1pom(‘:‘o point). . o §
ine graphs may be drawn with measure of error (right).
3 6999090 | 847 65 The data are presented as points (which are calculated 80z e 1ea ey f2008222s
4 | 6993162 | 6252 488 means), with error bars above and below, indicating the Temperature (°C)
variability in the data (e.g. standard deviation).
5 |6948741 | 47,597 3664 o . . ;
Plotting multiple data sets ater loss and oot uptake rates in
6 6,618,002 | 354,538 27462 " g peas at different relative humidity
A single figure (graph) can be used to show two or more data
7_|4271869 | 2523602 | 204731 sets, .e. more than one curve can be plotted per set of axes. =
s |o 5533,470 | 1,466,532 This type of presentation is useful when comparing the trends =0 © Rate of water lo¢ e
for two or more treatments, or the response of one species. = e | * Root uptake 0 T
L 2,766,735 [4,295267 against the response of another. Important points regarding this & 5 s 2
10 |o 1,383,368 | 5,616,634 format are: s - 5 £
E =
LI 691684 6,308,318 ) Ifthe two data sets use the same measurement units and a 56 3 5 D
2 o 245842 | 6654160 similar range of values for the dependent variable, one scale  § N 2
onthe y axis is used. i 068
13 |o 172,921 6,827,081 5 - s S
8. Plot the tabulated SIR data left on the grid provided. Plot all » I the two data sets use different units and/or have a very 2 3 g
three data sets on one axis with a key 14 |o 86,460 6,913,542 different range of values for the dependent variable, two. &s 0 &
scales for the y axis are used (see right). The scales can 30 40 50 60 70 80 90 100
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be adjusted if necessary to avoid overlapping plots
The two curves are distinguished with a key.

Guidelines for scatter graphs
WHEN TO USE: Use a scatter graph to display continuous data

Relative numidity (percentage)

Body length vs brood size in Daphnia

where there are two interdependent variables. T

}  The data must be continuous for both variables. = Line of best it

) There is no independent variable, but the variables are often 8 o oAl S
correlated, i.e. they vary together in a predictable way. 2030 -

»  Useful to determine the relationship between two variables. é B B

»  The points on the graph are not connected, but a ine of 9 -
best fit is often drawn through the points to show the 5 5 o Outller
relationship between the variables (this may be computer 5 i
generated with a value assigned to the goodness of the fi. £

) Obvious outliers (points that lie well outside most of the 2 —
scatter) are usually disregarded from analyses. —

0 1 2 3 4

Interpolation: For both line and scatter graphs, the
fitted line can be used to find an unknown value inside
the set of data points. This is called interpolation.
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Body length (mm)
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Differentiated Learning Tools

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

© 2025 BIOZONE International
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Need Help? Icon:

The NEED HELP? icon identifies
where material is available

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

m Nephron Structure and Function

Resource Hub

BIOZONE's Resource Hub supports
learners of all abilities and also
provides teacher support materials.
Use the videos, games, and
animations to help striving learners
with their understanding of content.
Some material is specifically tagged
for students needing extension, or
as teacher resources.

B Preparing a Slide

o i covrsy W st 504 10300y Gt

Investigation 2.1 Preparing an onion side

B PR

Collaboration Icon:

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

Appendix 2: Glossary

Glossary:

A glossary has been provided to
help improve scientific literacy.
Encourage students to refer to the
glossary whenever they are unsure
about the meaning of a key term.
Key terms are identified by bold
blue text the first time they appear
in an activity. The are also listed in
the chapter introductions.
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Practical Investigations in Context

Practical investigations form an important component of the QCE Biology syllabus. Practical work provides opportunity for
inquiry and investigation, and allows students to develop manipulative skills. Practicals encourage the use of 21st century skills
(collaboration and teamwork, communication, critical thinking) and provide opportunities to apply skills in literacy and numeracy.

) B Investigating the Effect of Cell Size

Key Idea: Diffusion s lass efficient in colls with a small  voluma s smalle and diffusion is no onger

rom he e I o sctiy
You vl design an expriment 1 damonstrste te efect
of Gifusion in model cols

surfaco area reatie 1o thele olume,

ansport materias (0. Goses) into and out of the coll As  your data to 0btain meaninglul resuts. This vl help you o
an object becomes larger, 1 surface area compared 10 s make vald conciusions about you fidings.

Background information

o foacdon i cocan bl
s wih phencpiri icarr s ok
e thacH

sodium hy

b Pheniphthalein s an ackfoase Indicator and tums pik n the
presence ofa base.

» AS the NaOH diffuses into the agar, he phencphitalein chonges
103 pink clour nd hus ndicates how fr ito he agar bock
the NaOK has ifused (ight

b By cuttig an agarblocknto cubes ofvarioussize, s possble
toinvestigate th effet of cel ize ondffuson,

Equipment list
— .
Paper towel Tlowe
—
Glass beaker

Agar used
with phenciphinalein

Laboratory tongs

sy vvu 5 o

{P28 Investigating Plant Transpiration

donship batween the ate of transpiration ~ environmental condiions 01
f oo st g & Pt poteemar Yo vl s th Tt 5 pled-c( e iy of
Wil Investigate the effect of dfferent  conditions that cause the greatast water loss

The potometer

Aps

poomete, s a5 the one shown gt can eacly be moved aound o that

Some physicalconditions investgated are:
+ Hunlatyor vapour pressure (Ngh orow)
*+ Temperature (nigh ot low)

+ Al movemont st o windy)

* Lightave high ot fow)

+ Woter supply

some for il plants used.

A potometer .um« 100 oo oger

o rous 4 et oo o hess
condiions (and which one) and pool
class data for alfour

Aftr setting up
‘apparatus equilorate for 10 minutes.

ord the position o the air

iaht light or wind. Record

ot fon st on  moderte
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Investigating Enzyme Activity

Koy Idoa: Tha factors affecting peroxidase activity can be  Tris may result in decreased activty or compiete loss of
measured using the Indcator gualacol activiy f the enzyme s denatured. in this activity you wil
Enzymes conrl i the metablc sctles reaieed

pm— ‘
irogen peroxide (H;0,) Is a toxic by-product of respiration r

e imiiml Bl

Flriiopeimbetee. L

foducing agents (electron donars) to catalyse the beakdonn of skl
g0, Ito water and oxised organlc subsrates. {

Poroxdase
M0 My N goun,

Lo al nzymes, the activity of paroxicase s ighest wihin
i (anges of H and temperature, and actety arops offor I

range

quaiacol whehis

Investigation 3.7 _ Investigating peroxidase activity

. and 0.2 mL o prepared

2 .5.6.7.3.00d 10)
3 place bock on the rock.
4 i polette above).
5. You can take photos with your phonies or keep a written record of the colour changes.
murber
Omin D S T S Goin
o3
oS
D
7
s
P10
1. Tne colour, o How can this
be used to determine enzyme actity?

Sy s o

Some "practical" activities are not
investigations in the true sense, but
give students a place to develop their
skills in planning and designing an
experiment.

Equipment lists are provided

No special kits are needed, the activities have been designed
using equipment and materials commonly found in high school
laboratories and classrooms. A list of equipment needed for
each investigation is provided in Appendix 1. The list can be used
to plan the equipment needed for the whole year or for each
practical activity.

Almost all investigations require students The practical investigations may
to use a number of science skills. They
encourage collaboration, problem solving
and attention to detail, as well as the
analysis and evaluation of data.

involve setting up and carrying out an
experiment (above), or could involve
a paper practical or modelling activity

(e.g. making a model of the plasma
membrane).

Appendlx 1: Equipment List

6: Internal d

INVESTIGATION 2.1
Preparing an onion slide
Per group:

O tioht microscope

O Orionjonion af

O Glass microscope sides
O Coversips.

O scabelorrazor

O lodine stain

O Fier paperisue paper

4: Cell Membrane

INVESTIGATION 4.1
Simple diffusion across a membrane
Per student:

O 200 mL beaker

O 1mL pipette

O Glucose dipsticks
O Lugols ndicator

O 4xtesttubes

O iaysis tubing

O Thread or nylon line
O Distiled water

O 1% starch solution
O 10% glucose solution
O Timer or watch

INVESTIGATION 4.2
Estimating osmolarity
Per student:

O 6 x 500 mL beakers.

Enzymes\

INVESTIGATION 6.1

Investigating peroxidase activity

Per group

0 12 xboiig bes

O 42 asted vater

) 18 mL 01 K,0, ouion

D 12 s atca sten

0 por

Os I. e'eacﬁ pN buffered solution
(PH3,5,8, 100

i o e

O restwpe rack

O Timer

7:Respiration and Mammalian Gas
Exchange

INVESTIGATION 7.1
Measuring respiration in
germinating

Per group,

O 3x bolling twbes

] ek

O 6 coton balls

O 15% KoH soluton

00 2 eye dropper or plastic ipette
O 3x gauze pieces

s (enough to
il one quarter of the boiing tube)

8:Plant Gas Exchange and
Transport Systems

INVESTIGATION 8.1

Investigating plant transpiration

Per group:

O Per pairigroup.

O 250 mL conical flask with rubber
ung.

O Petroeum ety

O 1cm3 pipette

O Clamp stand

0 Leaty pant shoot

O water

O Cooking oil(for optional set up)
O Timer or wateh

0 Lamp, BTN
botte,

12:0smoregulation

INVESTIGATION 12.1
Comparing stomatal density.
Per group:
O Perpairgroup.
D variety of leaf types
Clear nail varnish
O Microscope slide
O Uight microscope (with eyepiece
micrometer if availabie)

O Ungerminated
il one uarter of the bailng tube)
O Gless beads (enough tofillone
uarter o the bailng tube)
Osx

(O Table sugar or lab sucrose.
0 Potato

O Cork borer or scalpel

O Paper towels.

0 varkerpen

5: Exchange of Nutrients and

INVESTIGATION 5.1
Investigating amylase activity
Per student:

O Bt soutions atpH 4,5,6,7,8
0 o1 molL foine soluton (1K)
O 1% amytase soluton

0 % star souton

o

O perpairgrouplpH
O Timer

O 1mL pipette

O 2mi pipette

O Clean syringe:
O Test tube

O Spotting plate

2025 B0Z0NE nematonal
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Disease

INVESTIGATION 15.1
Investigating the effectiveness of

pipettes

O 3 x tubes (must be able to be.
clamped shut)

O 3xscrew clips.

O Afew drops of colored liquid

O 3x syringes (must fit tube with screw
clamp attached)

O 3 x clamp stands o rack
O Water bath (25°C)

INVESTIGATION 7.2
Investigating yeast fermentation
Per group:

O 1x100 mi beaker

O 10 gof active yeast

O 50 mL tap water at 24°C

O 25g0f Samin muwse maltose,
sucrose, orlc

O 1xglass snmnv wu

O 1 conical flask (to hold 275 mL)

O Paraffin oil

O Single hole stopper

O Tubing

0 1% 100 mL. measuring cylinder

O 1x smal basin o hold inverted

O stopwateh

Per group:
O Perclass
O Warm water

O Hand sanitiser

O Per individual

O 1x nutrient agar plates
O Marker pen

O Paper towels
O incubator (i using)

INVESTIGATION 15.2
Modelling disease outbreak and
spread

Per group;

O Perclass

0 Computer

O spreadsheet application (e.g. Excel
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