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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, checking off
their progress in the contents and chapter introductions, and input
their answers on the pages as they work through the activities.

Using a highly graphical approach and short blocks of text, we
deliver textbook quality information in an accessible and engaging
way, ensuring students are not overwhelmed by large amounts of
information. 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.
Students find revision a breeze because the stimulus material, questions, and their answers are in one place.

We have included a wide range of activity types in this title. These include practical activities (experimental investigations,
modelling, and simulations), research activities, and assessment tasks. The variety of activity types provides flexibility in the
way teachers can assign them. For example, work can be assigned to be carried out 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 approach 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. This approach reinforces the learning
moment, provides space for students to record their work, and acts

as a revision tool when students 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 a the end of each chapter
or at the conclusion of a section. 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 allows
students to self report grades: an exercise known to be a powerful
pedagogical learning tool (Hattie, 2009). Having access to model
answers also allows students to refine their initial response if needed.
This provides a powerful second learning moment to consolidate and
extend understanding.

Teachers can utilise the show/hide model answer feature in the digital
platform to share answers.
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Features to accelerate student learning

Student learning can be influenced by many factors. A
synthesis of more than 1,400 meta studies by Hattie
(2009) involving over 80,000 individual studies and
300 million students has revealed some of the major
influences to student learning. Some factors negatively
influence student learning (red, right) while others
have positive effects (yellow, green, and blue, right).
BIOZONE'’s approach incorporates many of the
factors shown to positively influence student learning,
these are underlined in red on the diagram (right). By
utilsing this resource, these factors are organically
incorporated into content delivery and enhance the
teacher and learner experience.
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Self-reported grades
Classroom discussion

Rehearsal and memorization
Feedback
Direct instructions

Classroom management
Cooperative learning
Inquiry-based teaching
Ability grouping
Homework

Mainstreaming and inclusion
Class size
Co-/team teaching
Mentoring 12
Lack of sleep 1 -.05
Retention WM -.32
Boredom NN -.49 Hattie, J. (2009). Visible Learning. Routledge



Meeting Key Competencies
HSC | 29105

We want today's biology students to be self-motivated, lifelong learners,
to develop a sound grasp of biological knowledge, to plan and evaluate
their work, and to think critically and independently. In developing HSC
Biology, we have put the aims and structure of the NSW Biology Stage 6
syllabus first and foremost. This title fully supports scientific investigation,
critical and creative thinking, and individual and collaborative approaches
to scientific endeavour. An understanding of ethical behaviours, and
acknowledgement of the knowledge and cultures of Aboriginal and Torres
Strait Islander peoples, are integral to this title. This guide will highlight
some of the strategies BIOZONE has used to meet the aims and scope

of the study design.

Lesson planning

¢ The structure of HSC Biology, Modules 1-4 follows the module structure specified in the
NSW Biology Stage 6 syllabus. 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 green bullet next to
an activity in the contents pages identifies where there is a practical investigation.
Incorporate these activities into your schedules.

Teaching

¢ Teach the content in the order presented in HSC Biology, Modules 1-4. This will ensure
foundation knowledge is covered before students need to apply the information to more
complex topics.

» Have students refer to Chapter 1: Working Scientifically, 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 into groups of mixed abilities
when carrying out group research projects or practical investigations.

e Activities that manipulate data using formulas may be supported by spreadsheets
on BIOZONE's Resource Hub. You can tailor how you use the spreadsheets and
students can analyse the data sets provided (including graphs) to save time.

* Extend students' scientific vocabulary by encouraging them to look up unfamiliar words
in the glossary (Appendix 1).

* 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

* 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 chapter reviews, observing students carrying out
practical work, or evaluating their contribution and understanding in practical work.

* Use the Synoptic Assessments at the end of each module 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.

© 2022 BIOZONE International



Teacher Support Materials: Teacher Toolkit

BIOZONE's HSC titles are supported by a suite of resources. These additional resources provide flexibility to help you teach
remotely or in the classroom, provide online answers (which you can share with students for self assessment if you wish),
and use interactively to promote class discussion and efficient review. Some features of these supporting resources are

described below.

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

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

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

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

e Forced hand-in feature.

¢ Ability to display the content on a shared screen
(e.g. interactive whiteboard) to introduce or review an

activity, or highlight areas of particular importance, e.g.

an important step in a practical investigation.

* Model answers in place. Show/hide buttons toggle
answers on and off; ideal for sharing data or answers
with students.

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

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

Translation function

BIOZONE WORLD, our digital platform, provides a
translation feature to support to 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 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 accessible.

© 2022 BIOZONE International
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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 (below 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.

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

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

 B10zZONE

Chapter 1 -Working Scientifically

Then enter the code HSC11-1-6542
in the text field

oirn

Or scan this QR code

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.
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Online Model Answers provide suggested answers to each of the
activities, including working where appropriate (e.g. calculations).

Online Model Answers are accessible via a login that is unique
to your school. Your access as a teacher means you're able

to control how much and when students can view individual
answers, making it easier for you to support homework and
revision. Controlled access to answers promotes deeper
understanding and encourages students to be self critical. The
online model answers also provide an effective tool to support
your students with remote learning.

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.

= @eBI0z0NE
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Structure of the Worktext

HSC Biology: Modules 1 - 4 has been specifically written to meet the content and skills requirements of the NSW Stage 6
syllabus (Modules 1 - 4). The worktext follows the structure outlined in the Stage 6 syllabus, so it is easy for you to know
where you are in the course. The content is organised into 14 chapters, numbered sequentially and nested within their module
(below). Module breaks divide the content into sections (the modules) and summarise the student outcomes for each
module. Each chapter has an introduction page so you can see the key knowledge and skills requirements for each chapter.
The graphic below illustrates the structure of a module and chapters. Use this structure to help navigate through the content.

Chapter
Introduction

Module
break

Chapter introduction

¢ Inquiry questions are
identified.

* A check list of key
knowledge.

e Alist of key terms.

é

Cell Function

Chapter
Introduction

Chapter
Review

Activities

Chapter review

¢ Test student understanding
of the chapter content.

* Develop student scientific
vocabulary.

Activity pages
* Contain essential
knowledge.

e Questions review the
content of the page.

]

a Chapter Review: Did You Get It?

1. Match each term to ts definiion, as identifed by ts preceding ltter code.
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CG8

Module Breaks

The content of the HSC Biology Modules 1-4 is organised into four sections (modules). The module breaks divide the book into four
sections covering related material. This structure provides students with a clear indication of where they are in the course. Each unit
break summarises the student outcomes covered in each module, so students have a clear idea of what is coming up.

MODULE

Cells as the basis of life

Student outcomes:

> Carry out investigations to collect primary and secondary data and information
> Select and process qualitative and quantitative data using @ range of media
> Describe cell structure and function

» Anclyse and explain cellular features and processes

MODULE

03

Biological diversity

Student outcomes:

» Develop and evaluate questions and hypothesis for scientific investigation

> Design and evaluate investigations o collect primary and secondary data and
information

> C entifi using [ ige and
ferminology

» Desciibe biological diversity

» Explain relationships befween organisms in terms of specialisation for habitat and
evolution of species

MODULE

Organisation of living things

Student outcomes:

> Select and process data sing a range of media

» Solve problems using primary and secondary data, crifical thinking, and scientific
processes

> Communicate scientific understanding
> Explain the structure and function of mutticellular organisms

> Describe how the activities of cells, fissues, and organs confribute fo macroscopic
processes in organisms

MODULE

Ecosystem dynamics

Student outcomes:

» Conduct and evaluate investigations in order to obtain primary and secondary
data and information

> Select and process qualitative and fative data and i ion using o
range of appropriate media

» Analyse and evaluate primary ry data and i

> Analyse ecosystem dynamics and the infenrelationships of organisms within an
ecosystem

© 2022 BIOZONE International



The Contents: A Planning Tool

The contents pages are not merely a list of the activities in the book. Encourage your students to use them as a planning
tool for their programme of work. Students can identify the activities they need to complete and then tick them off when
completed. Teachers can see at a glance how quickly the student is progressing through the assigned material.

Contents

Using This Worktext

Using the Tab System... . viii

Using BIOZONE's Resource Hub..
Support for Depth Studies

Key Skills and Knowledge................cccooueeunnne. 1
Aims, Questions, Hypotheses and Predictions 2

Pl
sal Ticking off the activities

goooooooogoo

Active and Passive Transport Summary......... 76
Energy Inputs and OUtputs ...........ccccervrueennnne

Energy Transformations in Cells .

The Role of ATP in Cells..........cccocvvviiicininens

ATP and Enerav

Key Skills and Knowledge...
The Cell is the Unit of Life .........cccooeriiiinnns

[
0o 2
3
g 4 P a5 they are completed 1 v s
0 5 Pq _. g 9 Types of Cells ..oviiiiiiiiiiiieieeeee e
O 6 g Oives students a sense of _Q_>g( )
rogression and hel them t 10 Cell SiZeS ...uuuuuviiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee,
[0 7 chf Prog psthemio | 7« M )
be more personally organised O M 11 Prokaryotic Cells ..........ccccooveviiieiieiceenn
in their work. my 12 .. 31
MODULE 1 O The teacher can see at a glance how
O J 13 this student is progressing through this [~ 32
_ g E] 14 section of work. Any concerns with ... 33
g @ 15 | progress can be addressed early. .34
g : ;h Students can mark the check E o 16
D 10 Cye[ bOXeS to |nd|Cate the aCt|V|t|eS D P uu. TVITOT ) A e T
T 11 pd they should complete. This 0 % ° :; E:‘eptann?\llé Slide ...
] 12 aAn{ helpsthem to quantify the L €Ctron MiICrOSCOPES .....ccevvuvvveeeeiiiiiieeeaiiiees
E 13 :;ile work to be done and to plan ] 19 Calculating Linear Magnification
14 i . . .
O 15 1aq meirwork MC [] 20 Biological Drawings ..............cooooeerrorr..
[J 16 Optecarmmeroscop < - L] 21 Observing and Drawing Cells ............ccccennne
P i lide ........ .
g. . El':;f;':ghﬂ?cfof:opes - e []® 22 Cell Structures and Organelles ...
O 19 Calculating Linear Magnification .. .41 O D 23 Comparing the Features of Cells
E ;? g'°'°g'°a' DraWings ji E [] 24 ThePlasmaMembrane..........cccccovevevevruennn.
[]® w—e; S gﬁi;dﬁ}n?'cates a 46 O L] 25 Phospholipids and the Properties of
g 23 ¢ Pract WILY- - 48 g Membranes.........ccoooeeiieiiriieieeee e
24 The Plasma Membrane....
[ 25 Phospholipids and the Properties of 0O ] 26 The Structure of the Plasma Membrane
MEMDIANES ........cooooreerreveessseeereneeeeiesseeees 51 O ] 27 How Do We Know? Membrane Structure ...... 54
O 26 The Structure of the Plasma Membrane ....... 52 O .
[] 27 How DoWe Know? Membrane Structure ..... 54 L] 28 Modelling the Plasma Membrane ................. 55
[J 28 Modelling the Plasma Membrane ... [ | ® 29 Chapter Review: Did You Get It? ................... 57
[[]® 29 Chapter Review: Did You Get It? ...... - L3
Key Skills and Knowledge...............c.cccc....
(] 77 Autotrophs and Heterotrophs .
_ (] 78 Plant Structure and Function ..
Key Skills and Knowledge..............cccccceeucucn. 58 O 79 Gas exchange in Plants......
30 [[] 80 GasExchange and Stomata...
31 The teacher has an alternative O 81 Leaf and Stem Adaptations ....
X ® 32 activity of their own they wish (] . 82 Analysis of Stomatal Density in Different
34 to use, so theY ind.icate tO the O 83 Excretion in Plants ..
o 35 students to skip this activity. [ 84 GasExchange......
®] 36 [[] 85 GasExchange in Insects....
[ 37 Estimating Osmolarity of Cells O 86 Gas Exchange in Fish..........ccccoccoiiiiiinns
[®]|® 38 Water Relations in Plant Cells . [l 87 Mammalian Gas Exchange System . 147
(o] 39 Active Transport .................... O 88 Thelungs......cocevvuninnene
[o] 40 lon Pumps and Cotransport . [[] ® 89 Modelling Lung Ventilation ..
[o] 41 Membranes and the Export of Proteins .......... 73 O 90 Gas Transport in Mammals............ccccceevene
[0 42 ENdOCYLOSIS.....oveeerrereeeereereeeeeeeseneneessesnnens 75

Activity is marked: []

to be done; M when completed
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Introducing the Chapter Content

Each chapter is prefaced with a one page introduction, providing students with an overview of the chapter content and
organisation. Each of the numbered learning outcomes pertains to a point of key knowledge or a skill, and is matched to
one or more activities. A list of key terms for the chapter is also included. The comprehensive, but accessible, list of learning
outcomes encourages students to approach each topic confidently. Familiarity with the scientific terms used in each topic is
implicit in this. Encourage your students to use the glossary (Appendix 1) to expand their scientific vocabulary.

For ease of navigation,
chapters are numbered
sequentially throughout
the book.

Key terms
acetyl coA
activation energy
active site

active transport
ATP

ATP synthase
Calvin cycle
catalyst

cellular respiration
chlorophyll
chloroplast
cristae

The list of key terms
highlights important
terms to students. They
can look them up in the
glossary at the back ‘
of the book if they are —————— g oo e
unsure of what they

denaturation
diffusion

fermentation

. glucose

mean. This encourages syoolyas

use of the correct grana
Krebs cycle

terms when answering
questions and builds
scientific literacy.

light dependent phase

link reaction
matrix

metabolic pathway
metabolism
mitochondrion
NAD/NADH
NADP/NADPH
osmosis

[m}

[m}

in

light independent phase

i The chapter title
Cell Function

corresponds to the section
heading in each module.

<

The relevant inquiry
question for each

Activity
number

Inquiry question: How do cells coordinate activities within their 3

3

chapter is clearly stated.

The movement of materials into and out of cell
| Mark the check boxes

ated diffusion)

of the objectives to e suface
. e materials
complete and tick off ze.
when finished. "
T e e e e O T e SIZe DT e e e S TeTeTTey ot diiffussion.

+[ET@p nvestigate the effects of solutions of different solute concentration on plant
cells. Use your results to estimate the osmolarity of a cell, e.g. a potato cell.

5 Examine the role acﬂve transport (including ion pumps, cotransport, and exo- and
active transport from forms of passive
transport and why is active transport important, despite s energetic costs.

Cell requirements

Encourage students to

oo keep this in mind as they
work through the content,
a1 and try to relate their
3 learning back to it.
37
39-43

Key skills and knowledge
are drawn from the syllabus.
They are purposefully brief,
with enough information to
provide a framework, but

Key skills and knowledge

& Understand that cells exchange matter and energy with their environment. Describe
the general requirements of cells, including but not limited to:

i The need for energy, including light and chemical energy in complex molecules.
i The need for matter, including nutrients, gases, and ions.

ii The need to remove waste materials. What types of waste materials are produced by
cells, what is their origin, and how do cells get rid of them?

oxidative phospl
passive transport
photolysis
photosynthesis
photosystem
pyruvate
RuBisCo

stroma

substrate level
phosphorylation

thylakoid discs

Activities that cover
practical skills are

[m}
[m}

Investigating biochemical p in cells

not so much that students
are overwhelmed.

30 44
45 60

Key skills and knowledge

7 Explain the production and role of ATP in cells, including aerobic and anaerobic ATP
production. Describe ATP's central role in biochemical processes.

& Describe cellular respiration, including the inputs, outputs, and location of glycolysis, the
Krebs cycle, and the electron transport chain, and the events occurring in those stages.

9 [ZZIP Use a simple respirometer to measure respiration in a simple organism.

10 [ZZI@P Investigate the effect of different substrates on the rate of fermentation in yeast.

11 Describe photosynthesis, including the main inputs, outputs, and location of the light

dependent and light independent reactions, and the events occurring in those phases.

O
P I Use a simple system to investigate factors affecting rate of photosynthesis.

Triose prosphare

identified with a green
bookmark and blue text.

Introduce the concept with a

O 13 2@ Use simple chromatography to isolate and visualise photosynthetic pigments

[m}

O 15 [ZZI@» Using turnip peroxidase, investigate factors affecting enzyme activity in cells.

14 Describe how enzymes work to control biochemical processes in cells, including
removal of cellular products and wastes, such as hydrogen peroxide.

The activities
# 47— rglating to these key
knowledge outcomes.

48 50-51

49
52
53 54 56

Follow with activities exploring that concept

grounding activity !

B Energy Inputs and Outputs
on othercrgnims s  scurce ofanery

‘and carbon. All other orgarisms depend on producers, aven

out of each trophic (foading) lavel can bo raprosentod on a
agram using arrows of diferent sizes 1o roprosent relalve
Tost from diferent trophicloves

obtain energy for metabolsm. Autotrophs obtain energy from
the coarms,

Living things obtain their energy for metabolim in
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products aro

Eaten by consumers

Respirati
iz Chemoautotrophs St
Growth and reproduction
Now cos ao croted.
expanang % popiaion
Metabocvaste
procucs ar reased.
% goom. Chemoauioirophs cbian heir
| -
oo oy S 2 yogen sl ang
P shesbe ey ¥ S ey oy
e hosts. asrticall (g oryoen)or
Doad cols anserchcaly (nhout 057000
Eosreisssseeses
iy

Koy Idoa: The energy from sunght s captured and stored as Energy flow
Jucose, which
ofcelllar respiration. Hydiolysis of ATP provides the ener

Energy Transformation in Cells

in the cell of an autotroph (a plant) is shown
v hoproducion of AT n e prcess ol ot ATP e et el s ety
 of the enrgy s

7 Note: Hatartcpns depend on
A organi mojeces od) 1 povide
| e gucose o colular rospaton.

ongen

Cotuar esprasonis
oca

phosphate (P).

11111 Aphotosyntheticpiantcen |
AAAA] M

Heat energy Carbon doxide
Wisken arargy tobesk bonde, s bow doo the byl AB + heat
TP provide energy for meta A+B
R e e el s 0SIgy.
ntermeciate,which can be used o do work.The reactons thal
oot oo ATP. ADP + Pl

501 reacton’ sngifled 10 o the ntermodite:

1. How does

2 @

®

3. identy

E The Role of ATP in Cells

Keyboa: ATP ancports chricalanrgy witi th clfor o te ncede adanosion Wrghosphate (ATP). ATP
usa in metabolc is considored 10 be a universal energy carir, ransferring
A organsme. requre enery to pdorm the metaboic  chomical enorgy within the cal for use in melabolc
This energy i biosynihesis, cel dvison, cell signaking,

coll_mobilty, and actve transport of

Substances across membranes.

Which uimately convert biochemical energy from food

woan the phosphalos (which equits enorgy npul.

ATP powers metabolism

Mitosie. s soon n thostaned

ATP i roquired when bactaia ot o th anorgy rloased.

roup of ATP i used b acitve o procsed. Formationofthe _For exampl, ATP s requred  captured in ATP.The retis
nDNA Tost s heat This heat energy
s e
0. phagocylosie  enorgy provided by ATP. collwall. epanaes Tarmoreg dery
(above) and other actve hycbolysis o occur. such as shivering.
processes. i ovestn i s AT
1 ina coll?
2 ATR, ight.
(@ ®) ©
3.
4. Expl
(@)
©
s requires ATP:
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Structure of an Activity Page

The activity pages have been carefully designed to provide high quality information to students in an easily accessible format.
They include a number of features designed to engage students and help them unpack and understand the information.
Features include short blocks of text so that students do not feel overwhelmed with too much reading, high quality informative
graphics, and links to 3D models that provide another dimension to student engagement and learning. Question and answer
sections allow students to demonstrate their understanding of the content. By having the stimulus material and their answers
in one place, students can easily revise for assessments. Teachers should guide students through the features of the activity
pages to ensure that they make the most of the features on offer.

Key Terms:
Words in bold are key terms.
Definitions for these can be found in the

R0 glossary at the back of the worktext.
The Role of ATP in Celrs

\
Key Idea: ATP transports chemical energy within the cell for  into the nucleotide adenos{ne triphosphate (ATP). ATP

Key Idea: Summarises
the primary focus

of the activity and
provides a clear take-
home message.

Introductory
paragraph: Provides
background information
and an introduction to
the activity.

use in metabolic processes.

All organisms require energy to perform the metabolic
processes required to function and reproduce. This energy is
obtained by cellular respiration, a set of metabolic reactions
which ultimately convert biochemical energy from ‘food'

Adenosine triphosphate (ATP)
» The ATP molecule consists of three components; a purine

is considered to be a universal energy carrier, transferring
chemical energy within the cell for use in metabolic
processes such as biosynthesis, cell division, cell signalling,
thermoregulation, cell mobility, and active transport of
substances across membranes.

base (adenine), a pentose sugar (ribose), and three
phosphate groups which attach to the 5' carbon of the
pentose sugar. Adenine + ribose form adenosine (the "A" :
in ATP). The structure of ATP is shown right.

» The bonds between the phosphate groups contain
electrons in a high energy state which store a large
amount of energy. The energy is released during ATP
hydrolysis. Typically, hydrolysis is coupled to another
cellular reaction to which the energy is transferred. The
end products of the reaction are adenosine diphosphate
(ADP) and an inorganic phosphate (Pi).

» Note that energy is released during the formation of bonds
during the hydrolysis reaction, not the breaking of bonds 8 P a
between the phosphates (which requires energy input). OLY

Three phosphate groups
= triphosphate

ATP powers metabolism

SRR QR codes: Scanning the
) QR code takes students

directly to a 3D model.

R Solid particle
Diagrams: Full colour

diagrams and photos
help students visualise
important information
or concepts.

L] a4 a

The energy released from Mitosis, as seen in the stained  ATP is required when bacteria Not all of the energy released
the removal of a phosphate onion cell above, requires ATP divide by binary fission (above). in the oxidation of glucose is
group of ATP is used for active to proceed. Formation of the For ATP is required in ATP. The rest is
transport of molecules and mitotic spindle and ch in DNA ication and to lost as heat. This heat energy
substances across the plasma separation both require the synthesise components of the can be used to maintain body
membrane e.g. phagocytosis energy provided by ATP cell wall. temperature. Thermoregulatory
(above) and other active hydrolysis to occur. mechanisms such as shivering
transport processes. and sweating also use ATP.

1. What process produces ATP in a cell?

»

Identify the three distinct elements of the space-filling model of ATP, labelled (a)-(c) below right:

(a) (b) (c)

3. Which two of the elements you labelled in question 2 make up adenosine?

o

Explain why thermoregulation requires the expenditure of energy:

(a)
Questions: Students input their answers directly
onto the page to help reinforce the learning
moment. This approach also makes revision
easy because the stimulus material and answers
are in one place.

5. Describe one other processTma Cem mat Tequires AT

M E—

(c)

Tab system: The tab system provides valuable
information about supporting resources and
syllabus components for an activity. The tab
system is explained in full on the following pages.

© 2022 BIOZONE International



CG12 Using the QR codes

Encourage students to scan the QR codes on the
activity pages. These link directly to informative

Logistic growth .
® togtcgronn [ Logetc gromhe hracurzedty e and engaging 3D models. All models can
I R s Sopton be rotated and zoomed, and some contain
oo roumaK bt tse Mcuatons informative annotations.
z [roa——— tend to become less pronounced over time.
‘E ralrsswee_——27 Z [ g e W
§ approaches carrying capacity.
E Logistic (S) curve
As N approaches K, the population
e EEEERE
by the erwvironment.
Lag
phase
Time (1)

"y > A
iy rcuction Ghe oot of omass rociced by e

2. A population started with a total number of 100 individuals. Over the following year, population data were collocted.
Calculate birth rates, death rates, net migration rate, and rate of i o

(o) B = 14:h ) Nt migrsi n—
(c) Doaths = 20: Doath rate = (@ Rate jon chs
(o) Stato whther tho population is incroasing or dadiining:

3. (a) What of axponential growth?

(b) Why

4. (a) Describe the features of logisti vth:

(b) What is envir i what role does it have in limitir tion growth?

stabilizir

5. What happans to population growth rate as K-N/K approaches 07

Using the Tab System

The tab system helps you identify important parts of the HSC Biology course (general capabilities, cross-curriculum priorities,
and other curriculum learning areas). The tabs also allow you to see at a glance if online support is provided on BIOZONE's
Resource Hub, and if there are content links with other activities. A summary of the icon tabs is provided below and a full
description is provided on the following page.

Orange tabs
indicate where other
syllabus learning
areas are covered
within an activity.

The activity

is supported

with content
on BIOZONE's
Resource Hub

“LTCEEelel®

Green tabs link to
related content.

Red tabs are used Purple tabs Blue tabs indicate the
to refer to relevant identify cross- general capabilities covered
appendices (glossary curriculum within the activity.
term or equipment list). priorities.

© 2022 BIOZONE International
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Cross-curriculum priorities

|@@@|!@a

BOO

>

N

General capabilities

Critical & creative thinking: Develop critical and creative thinking skills through asking questions, making
predictions, engaging in practical and secondary-sourced investigations, and anlaysing and evaluating evidence.

Ethical understanding: Apply ethical values and principles to your studies and investigations. Understand the
implications of these to others and the environment. Understand reasoning can assist making ethical judgements.

Information & communication technology capability: Use ICT to access information, collect, analyse, and
represent data, model and interpret concepts and relationships, process information, and communicate ideas.

Intercultural understanding: Appreciate and respect diverse cultures (yours and others) and understand how

cultural perspectives have impacted the developments, breadth and diversity of scientific knowledge and applications.

Literacy: Literacy is the ability to identify, understand, interpret, create and communicate effectively using written,
visual, oral, and digital formats. Apply these skills to communicate scientific concepts and findings.

Numeracy: Numeracy involves recognising and understanding the role of mathematics in the world. Develop
numeracy skills through measuring, recording, representing, and anlaysing data.

Personal & social capability: Establish positive relationships, make responsible decisions, work effectively (alone
and with others) and constructively handle challenging situations during your scientific endeavours.

Aboriginal & Torres Strait Islander histories & cultures: The traditional knowledge and cultural practices of
Aboriginal & Torres Strait Islander peoples provide insight into how the environment and natural world work.
Traditional knowledge and Western scientific knowledge can be used together in a complementary way.

Asia & Australia's engagement with Asia: The diverse environments of Australia and Asia provide opportunities to
study interactions within and between the two environments, including how human activity influences the region, and
the significance of these to the rest of the world.

Sustainability: Sustainability is concerned with the ongoing capacity of the Earth to maintain all life. It provides
contexts for exploring, investigating, and understanding the interrelatedness and sustainability of Earth's systems,
including both natural and human-made environments.

Other learning across curriculum areas

Civics & citizenship: Understand how civics, the understanding of Australian society, and citizenship can be applied
to scientific ideas and technological advances.

Difference & diversity: Australian society is diverse in terms of gender, race, and socio-economic circumstances.
Working collaboratively provides opportunities to develop an appreciation of the values and ideas of others.

Work & enterprise: Develop and use safe working practices. Identify risks and carry out hazard assessments when
working in the laboratory or field.

Other tabs

Grey hub tabs indicate the activity is supported by content on BIOZONE's Resource Hub.
See page ix for details about BIOZONE's Resource Hub.

Green tabs show connections to related activities and content elsewhere in the book.

Appendix 1: Glossary of key terms and their definitions

Appendix 2: Equipment list for the practical investigations

© 2022 BIOZONE International
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Support for Science Skills and Practical Investigations

The Working Scientifically Skills are well supported throughout the worktext. Chapter 1 provides students with a refresher

on general science skills they will find useful during their science studies. Throughout the HSC Biology course students
practise these skills by applying them in practical situations (opposite). As students work through the content, there are many
opportunities for them to develop skills in science practices and apply them within the context of an activity. Regular practise
helps students become proficient in using these skills when they encounter them in their assessments.

Working Scientifically: Checklist

Working Scientifically

Aims, questions, hypotheses and
predictions

n Aims, Questions, Hypotheses, and Predictions

Koy s Hypohese e e, etalosplansiona o ssking quesions and posing testale and_refutable

Plan and conduct investigations

! Planning and Conducting Investigations

ot hey 1 rocuce e, e i it doe aanion 1 sale practca tchnicues a sutae
gvemona S me IR L zmvmum?mmew’-mwm A s par of ay il mesigain s colecing  uarilave e, and s messrenons o an
rking scientif kil cience is the pursuit and apphication of kn . P SN Ry b el the data. Practical umk may be. \mlwry or I-m based.  appropriate degree of precision. If your quantitative practical
B o R ing of el shoanena iy il b o vesehr e omaten ot o e B e o o e ok &t ey e oyt
i dance based thacs. The pracice l science IGes  ofIhephanarenon we ae Heresed e e e B A o
i Guestoning ond precicing o5 lmporere
3 s Understanding sclence
ity e ot o0 o Sconce s proces trough wich o Above sl oo 3 gl
i) " arrying out your practical work
a 2
s s wo Sae e e s o
el

oty o modicatons
Conducting nvestgations

Preparation ‘Execution and recording Analysis and reporting

O o stctngres e e s S dua 0 s f i
{oprET o s a3 PP G oo

paton and berds Sttsiel ests con

a . & ;
e e dentitying variabies Experimental controls
sy aan
i it oo
oo i =
-
P aroaahee) e cont) cnrgoe e arme
Drepanion,contold conion chasmaons,
Anctying ke cndinomation
o . Observations, hypotheses, and predictions e Rt st b s b
bty et g r s vl ppe roriaey o Vesimat i o ko AT
o ey . el s froemmiot ooty
SR vy st s

et et (onahs sxpans o st
Hosiom sovig o 500),Hypothess shodnave  sound nooreical
o . basis and shukd e tsitle and alsifai (e b0
Giprovedotiod b ovdonce).
joiosd > oA il lad o coe o maro preicons. These §
2 ety et anur s

o
ptts

e Conaru ovcurc basd rgomens. e arguments ad ccncisons.
e

‘Observaions:Theshiingbronzscuckao has bean cbserved

» oten Controlled varlables
foinclude o predclon: X s 1, 1 110 (1015 verebrate,incuing bght coloursd monareh cterilars Fackrs vatare ke
Thete

» Lt mase 1 mathd.

elotel” == QUGEeE ==

This activity helps students to identify This activity focusses on how to plan
and construct aims and questions for the and conduct investigations. Information
investigation, formulate hypotheses, and includes selecting equipment, identifying
make predictions. variables, and recording data.

The Chapter 1 introduction provides an
overview of the Working Scientifically
Skills required in HSC Biology. This
checklist will help students ensure they
understand the skill requirements.

Comply with safety & ethical guidelines Processing and analysing data

! Safety and Ethical Guidelines u Processing and Analysing Data

Presenting data in graphs
>

Key Idea: In practical work, research, and reporting you and field, risk assessment, and correct use of equipment, Kuy Iedon: R dutn can processed and snelysed 1o help  producing rasios or "‘““M"spﬂ“"wﬂ Processed deta
e s e B ST T e iy St ey et =
T 5 Sy S Eh] S ey g e L o e ) Bl o L e e e e
e — Table 1:Tay chart o size classes of b e
— o
Heath and safety in the laboratory Assessing and reducing risk n the lab. P R Pl T canbe iiting by
records the rin e s is @ uset -y St clasal (1158 ety (B ol
Catogans-chomic, biologcal and 5o o an ot o any ends or S 0-49 wos
e, )
oo e v ) s e m s
e St et /) R Coniesmm
o .\ 2 e T b .
S / Tt : p
o : / i et ot : :
A -
‘Sample () Total »-ni 2w e @ 0 1 2 3 4 “Gategarios onbars o reasons ofspoce
eonen (@) 4 2 3 4 || - S, Temperature () ‘Boay size (mm)
w1 sz w0 w1 e wes o7 |
2 s s s w07 ses s | G e SRR, EeDninan
e ey e e | HES e el egnits
1283 1273 1277 1268 DNG' Si01 1278 |
—— b
236 1403 196 1979 141 569" 107 & . T T2 Bt s i
5 1 a1 as i) (11 s0s | 2t |
oo thdes = e, M i e~ s iy e o
S L e ) _ o= . s |

0 onty ol st nd e s s v
hiach ot h i iny b i i o gt (o

2. A page from & studentloghaok s presented (igh) Using the
P - 1

3
g
H
H
5
i
i
B

4. Use the taly char 10 plot the smelt data as.a
requency histogeam
ocupies

Gouns ae entered onthe Y e,

- = % 23ay2on
Siee closs fm) ety okl w2 e 5. What sort of information is provided by a frequency
ol Ttogan?
&) What has been don o rec poentl risks? il
als
5|
W 2 () ety o potenal sty or heaih ax Sl 5. (a) Wnatsort of raph woukd you choose o display
et i o ot G . o R v S o B
» | »
o=
) What could be done to reduce these riks? =iE ®) The total mass cakuiatd forferser
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et i cats sar

This longer activity covers commonly used data transformation methods students
may be asked to carry out during HSC Biology. Information includes how to calculate
rates, percentages, ratios, fractions, percentage change, and descriptions of central
tendency (mean, median, and mode). Students learn about the reliability of their data,
and how to test the reliability of the data themselves using some basic statistical
analysis (standard deviation and 95% confidence interval). The value of presenting
data in graphs and tables to summarise and identify trends is also covered.

Clorel8 —

This activity covers basic considerations
for ethical science practices, including
risk assessment and the importance of
honest reporting.

© 2022 BIOZONE International



Problem solving

u Problem Solvmg

thse e xidrc i o form of el it e o
be gahered. Modeling the daa in ovide
o hatar undrsanding of e prodom and 50 procl

Theso. may bo d 3 ‘
the best way 1o conserve wilo wilhin a paricula area of  sludiel Thoy can bo simple o ball and sick model o an
habi it 7

of water? Tohelp save i

Modelling data

‘Somo common axampissofodols are shown hre
Visual models Mathematical models:

modie

wator molculo eiow o).

olbocks

‘s and therelore help us sove the problem f cimte changs?

=== 1o

Breaking problems down into smaller
components and tackling the more
manageable pieces can be a useful

strategy for solving complex problems.
Models and representations can be used

to visualise a problem and help solve
problems and predict outcomes.

© 2022 BIOZONE International

Evaluating and communicating
scientific ideas

u Evaluating & Communicating Scientific Ideas

Ky doa: Tho anss, alsion,and communicaln of  publshd el bth in i pulaions nd
aton e skl

g you 3
50 oo 1o chicaly evaule and merpl a ange of hatis

Analysis and ovaluation of sclentifc ideas.
Alext analyss and criqus may Involve:
> Dasaiing ho e
Staing he main ponts i the aricl.
+ Descrting the authos perspecives and assumptions.
- Idantying any clims mado by he uthorandany
vkdoncs prosontd o jusy hom.
> Evaluatng he aricie:
+ dantying and doscrbing anybias i ho ariclo. How
miht s have affctd he aricesacxuracy?
+ Doserbing thearcl’s concusionsor claims.
+ Doscrking th imitaions of an investaive arile.

natcan o s
Bilogiclsionco cvers soma conantousor oo tois
arynow dods dou iy ey o compet i
rackional views or ecple's wn persoal belil systoms. As
pecpia e e e st e
omation a suggon

psslyenh e,

« 1s e formation presened couded b the tiudes,
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o

S B ° ©

This skill requires students to think
critically and communicate information

to an audience in an appropriate way.
Students are introduced to the basic
principles here, and have the opportunity
to implement them throughout the course
and also in their depth study.

Chapter 14:
Depth Studies: Guidance and Ideas

) M Depth Studies: Guidance and Ideas

furher dovelpment of an idea cavered during your course
ucy. of a pract

festine

Chapter 14 is dedicated to helping
students plan and carry out their depth
study. Encourage students to refer to it
often as they plan, execute, and report
their findings for their chosen topic.
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Practical Investigations and activities in Context

Practical investigations and hands on activities appear in context throughout the book. The practical investigations provide
opportunities for students to develop many of their essential science skills. Working in groups promotes collaboration and
the development of communication skills. Stronger students can mentor and support those who are less confident, providing
benefit for both sets of students. A list of equipment for each investigation is provided in Appendix 2.

B Investigating the Effect of Cell Size

Lanbe\mesx\hwd g ol ager ol o frensiss. _are: vkams e on cifuson ol cal. Tk st
As described in the previous activiy, the effcency of how you wil plan your investgation and analyse your data.
ifaion decreases 5 cul 5o ncreasss, This can be 1o obwin meanng 1 nwnumm help you to make valid
demonstrated easily in a model eystem. In his activy you _ conclusions about your

Background information

o vt collr vt ad mary it v o
intoand out o calls by ifusion. Howave,ai a ortan suriaco area
{ovcme i, s becorae neficion n s aciviy you il
cresie model cllsofvaring sizesfrom agar and use them o test
he laionshipbetween col size an rat o afciency of iusion.

b The difusion of malecules into  cel can be modalled by using
‘garcubas infused with phenolhihalein indcator and soaked n

¢ the pherophhalen changes
98 how fr o the agar block the

> B utiganagr bock o cubes of vous iz, s possilo
Winvstiat o et of ool 28 on o

Aphenoiphthaeinnlused agar cube atr exposure

ToNaGH.
Equipment list
e
){ Papartonsl
N
JE——

Agarblocks inused with
phenciphthaen

¢
%

= Inm) muun
Lol W
%

s[o[o[o[e]e]"] -

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.

B Investigating Yeast Fermentation

ly, usos acoholc vy ofsugar, ncludng dsscchride (wount st
ased  which can be broken down ito single un

Browes youst o o soathe arserche (g & can - ubsimiss o kenced b tenperlte, sokkon oM, and
ke sy or oo st Ova wodd wpat Yooyt mlae. Hoh e o somnmppnee
Gocoss o be oy prlood ubolle, 25 1 I 1 Ssaing _Su1sok 1oopalon s eas, o yoal il profeenialy sse

Investigation 3.4 Investigating fermentation in yeast

See

wix for qipment st
peirs for this actvity. Your feacher will asign you a substrate 1o investigate.

1. Make a yeast culture by dissobing 10 g of
active yeast into 50 L of water at 24-C.

2. 1n o conical Flask boil 225 L of top
water then cool to room tempercture
(247C). Tis removes any dissolved orygen
From he water

3 74 25 g of st o, s
sucrose, lactose, or none). SHr carefully o
Rl e
xygen fo dissolve back into the water)

5 minies Water in the
betweer oyl

reading:

4. Then add 25 i of the source yeast
culture 1o e conical flask soluton

ronsfers
5. Add a fhin layer of paraffin ol over the / released €O,
soluion in tha conical flask fo craate a 7 \
ancerobic emvironment.
6. Stopper the conical flask and set up o
measuring cylinder o capture any gas as y
in the dicgram right. (i

7. Start tining and record the change in

£100 % o
ot cuture e snnudhr
1o complete the fable below: Vs kg h o
Subersts 1. Wie the equationfor the fermentaton of
Frme (™| None | Glucose | Maltose | Sucrose | Lactoso
5
2. Usi llectod
o rom he cass, ),
1 production pr minute for cach substats:
2 (@) None:
=% () Glucose:
i (© Maltose:
= @s
o
3 (o) Lactose:
E)
5
®

N & =

Almost all investigations require students
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.

E Investigating Stomatal Density

Key Ides: The density and distbuton of leaf stomata in in which they are found. Comparing the leaf area

ifrent plant species o et 1o th rato of vateross. . slomatal densly of ifleret pant spaces hels 10 expian
Diesn s, scion s e el ol o soaeod o et i ks
vironmen,

P P sutonr
e B+ - - oo
3 Hcken;
X = -
4l

ECO, g b oL andhowp vyl i Somaiaar  syioms o weyloaes it owr b ard vy
Somaloscd G doy - suman i . s downar pecion

Investigation 5.1 Comparing stomatal density.

See appenci for equipment s
1. You techer il have up to four e pes fram four ot pats

adapted fo different environments, or your may need fo ablain samples  Magrifcation
o Your own.
2. The number of stomat im on the surface of a leaf
deterined by coaning T Shamara Villa under o PieTeeopa®.
lea nat vawjo To pant ovr e lowsr e of a ek, oo 1
dry. This creates a layer with impressions of fhe leaf surface. o e
el e e e

4 Gl th danaler of he are viewebleunder o icosops i fhe ld of iew dhidd by fhe
magnificaton of fhe yeplece muliplied by fhe magnficaton o the cbjctive
Foreeanpe e yeiece magnfcation s 1, T et e ogoftion %0, and the feldof view 15,
then 18/(10 x 40) = 0,045 mm diameter: The area v

icremete fo mecsur fhe dinter of he ild

elear rule

nish the

icroscope i T i of s o to I hmr a1 oo

iy stomata fhen count one quarter of the feld of view and multiply
by four. Do this in several places. Enfer your resuls in the fable and
caleulte o mean.

Wi e s e e

ey scattered randory or laces?)
5. Repeat on the upper surface of the leaf.
9. Repeat for the ofher leaf types.

==  QEECCEEE

The practical investigations may 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).

N E Appendix 2: Equipment List

The equipment list provides the material and equipment needed per student, pair, or group.

2: Cell Structure

INVESTIGATION 2.1
Preparing an onion slide
Per student/pair

Light microscope
Onion/onion leaf

Glass microscope slides
Coverslips

Scalpel or razor

Todine stain

Filter parer/tissue paper

INVESTIGATION 2.2a/b
Drawitg onion peel cells using @

Per student/pair
Light microscope

Onion/onion leaf

Elodea or similar thin leafed plant
Glass microscope slides

Coverslps

Scalpel or razor

Todine stain

Filter paper/tissue paper

3: Cell Function

INVESTIGATION 3.1
Simple diffusion across @ membrane
Per student/pair

200 mL beaker

L L pipette

Glucoss dipsticks

Lugols inicator

4 x fest fubes

Dialyss tubing

Thread or nylon line

Disilled water

1% strch soluton

10% ghcose solution

Timer or watch

INVESTIGATION 3.3
Measuring respiration in germinating
seeds

per group
3 x bolling tubes
Marker pen
6 x cotfon balls
15% KOH solution
2 x eye dropper or plastic pipette
3 x gauze pieces
Germinated bean seeds (enough o fill
one quarter of the boiling fube)
Ungerminated bean seeds (enough to fill
one quarter of the boiling fube)
Glass beads (enaugh fo fill ene quarter
of the boiling tube)
3 x 2-hole tube stoppers
3 x bent glass fubes or pipettes
3 x tubes (must be able fo be clamped
shut)
3 x screw clips
§ i st
oringes Qe B o it serew
bk
3 x clamp o s
Water bath (25°C)
Ruler
Timer

INVESTIGATION 3.4
Measuring fermentation in yeast

per pair
1% 100 mL beaker

10 g of active yeast

50 Ml tap water at 24°C

25 of subsrate Gucose, malose,
sucrose, or lactose)

e g widitg ns

1 x conical flask (to hold 275 mL)
parafilm

Single hole stopper

Tubing

1% 100 mL measuring cylinder

1 x small basin o hald inverted cylinder
Stopwatch

INVESTIGATION 3.2
Estimating osmolarity

Per student/pair
6 x 500 mL beakers

Balance and equipment fo weigh sugar
Table sugar or lab sucrose

Potato

Cork korer or scalpel

Paper towels

Marker pen

INVESTIGATION 3.5

INVESTIGATION 3.6
Separating photosynthetic pigments

Per pair/group
Leaves of silverbeet or spinich

Toothpick
Boiling tube or test fube

Filter paper or chromatography paper
Pencil

pm— No kits are required for the investigations.

Motar and pestle
Sand
scissors

INVESTIGATION 3.7
Investigating peroxidase activity

13 x boiling fubes
42 mL disfilled water

18 ml 0.1% H,0, solution

1.2 mL prepared guaiacol solution
Parafiim

1oL of sk i bffared sokiton 13

-—

e S A list of the equipment and reagents required

Test tube rack

for each investigation is provided in appendix 2.

5: Nutrient and Gas
Requirements

INVESTIGATION 5.1

Comparing stomatal density

The investigations have been designed using
—— everyday materials and equipment easily found
in most high school laboratories.

Per pair/group
Variety of leaf types

Clear nail varnish

Microscope side

Light microscope (with eyepiece
micrometer i available)

INVESTIGATION 5.2
Modelling lung ventilation
500 mi plastic bottle
scissors

2 ball

Rubber band or fape

Investigating rate

Per pair/group
1.0 g Cabomba aquatica
Balance
Scissors
Water
1 x large beaker (large enough fo hold
the glass funnel)
1 x glass funnel

0.2 mol/L sodium hydrogen carbonate
Solution (enough 1o cover the plant)
1x fest tube
1 x lamp with @ 60W bulb
Lux mefer

1 x ruler or fape measure
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Teaching Strategies for Classroom Use

Achieving effective differentiated 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 student books and supporting
resources can make teaching a mixed ability class easier. Here, we suggest some approaches for differentiated instruction.

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, each with a balance of able and
less able students. Depending on the activity, the class
may regroup at the end of the lesson for discussion.

TEACHER

Introduces activity

Brief class discussion to
"unpack" the information

SN

Student group Student group Student group
Discuss, Discuss, Discuss,
then create then create then create
consensus consensus consensus
answers answers answers

N v S

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

Using collaboration to maximise learning
outcomes

¢ The structure of HSC Biology Modules 1-4 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 and
developing their English and scientific vocabularies.

* Use a short, informal collaborative learning session to get
students to exchange ideas about the answer to a question.
Alternatively, collaboration may take a more formal role that
lasts for a longer period of time (e.g. assign groups to work
together for a practical activity, to research an extension
question, or design a solution to a problem).

NN

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.

© 2022 BIOZONE International

Students work in small groups so that
everyone's contribution is heard. They
collaborate, share ideas, and engage in
discourse. The emphasis is on sharing
ideas, discussing questions, 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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Key Idea: The lungs are ventilated by changes in the air
pressure in chest cavity.

Respiratory gases enter the body via the lungs. Breathing
in s achieved by the diaphragm moving downwards and
the ribcage moving upwards and outwards. This increases

a Modelling Lung Ventilation

the volume of the chest cavity and causes the air pressure
inside the cavity to become lower than the atmospheric
air pressure. Air rushes into the lung and causes them to
expand. When the diaphragm relaxes and the ribcage moves
back downwards air is pushed back out of the lungs.

[ Y . 5.2 ing lung
ama #

See appendix for equipment list

cutting board.

Be

Take care using a utilty knife as they are very sharp. Cut on a flat firm surface or

You can work in pairs for this activity if you wish.

. Take a 500 mL (approximately) plastic bottle and use a ufility knife fo cut the bottom off.

2. Hang one of the balloons inside the neck end of the bottle and stretch the open end of the balloon over the
neck of the bottle. It should fit tightly, but secure it with a rubber band if needed.

3. Cut the lower third off the second balloon and keep the two-thirds with the open end. Tie a knot in the neck

of this balloon.

&

Stretch the wide opening of the cut balloon over the wide end of the cut bottle so that the knot hangs
d.

down. It should fit tightly over the bottle but secure it with a rubber band if needed.

. Pull and release the knot. What happens?

What do you think happens to the pressure inside the bottle when you pull and release the knot?

How does this explain what happens in the model?

1. (a) What does the balloon in the bottle represent?

®)

2 (@)

lung ventilation.

| Paper practical activities and modelling
«| provide opportunities for students to
work in pairs or small groups.

®1 In this activity, students can work
together to build a model to demonstrate

4. When you breath i, what structure(s) in the lungs is/are actually expanding?

H

%[9[S]
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Collaboration and discovery

* BIOZONE's HSC Biology Modules 1-4 allows for collaboration and discovery. By working together and sharing
ideas, students are exposed to different perspectives and levels of knowledge about biological concepts.

e BIOZONE's HSC Biology Modules 1-4 builds student understanding by providing a range of activities. These
include getting students to think about and share what they already know and then build on this knowledge by
exploring and explaining phenomena.

Peer to peer support

¢ Peer-to-peer learning is emphasised throughout the book, 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.

Practical activities, investigations and group research projects
are an ideal vehicle for peer-to-peer learning. Students can work
together to review and discuss their results, ask and answer
questions, and describe phenomena.

YA Separation of Pigments by Chromatography

Key Idea: Photosynthetic pigments can be separated from a
mixture using chromatography.

Chromatography involves passing a mixture dissolved in
a mobile phase (a solvent) through a stationary phase,
which separates the molecules according to their

igation 3.6 Separating phot

See appendix for equipment list:

specific characteristics (.g. size or charge). In thin layer
chromatography, the stationary phase is a thin layer of
adsorbent material (e.g. siica gel or cellulose) attached to a
solid plate. A sample is placed near the bottom of the plate
which is placed in an appropriate solvent (the mobile phase).

pigments

1. Tear leaves (e.q. spinach or silverbeet) into small sections and place in a pestle. Add a pinch of sand and 10 mL
of ethanol. Grind up the leaves to form a dark green mixture.

2. Pour the mixture into a beaker or boiling tube, cover with cling film and leave for 5-10 minutes. This gives
time for the chlorophyll pigments to better dissolve info the ethanol.

3. Cut a piece of filter paper or chromatography paper info a sirip 1-2 cm wide. It should be long enough to
reach from the top of a beaker or boiling fube fo the bottom.

=

Use a pencil to draw a line across the width of the paper 1 cm from the bottom to mark the start position.

(

Use a micropipette to place a drop of the ground leaf mixture onfo the middle of the line. You may need to
do this a few times and air dry between each application fo concentrate pigments on the spot.

o

Pour ethanol info a beaker or boiling tube to a depth of just over 1 cm. Set up the chromatography paper as
in the diagram (below left).

~

Leave for long enough that the solvent front (ethanol) travels nearly to the fop of the paper, or the pigments
are well spread out. This may take up to 20 minutes.

]

Remove the paper and air dry. Calculate the Ry value for each pigment (below right).

Chromatography set up

Determining Rf values

Toothpick

or pencil
Clingwrap (prevents

‘ ethanol evaporating)

This activity provides an ideal opportunity
for students to work together to complete
a multi-step activity. The results provide a
good starting point for robust discussion,
which will strengthen understanding and B
build skills in argumentation.

3. Staple your chromatography paper to this page.
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B

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.

© 2022 BIOZONE International



Interactive revision of tasks in class

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

View activities in BIOZONE WORLD on a shared screen and reveal the
answers as required. This is ideal for:

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

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

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

Students benefit from the feedback in class, where questions can be
e . addressed, and teachers benefit by having students self-mark their work

e s ™ . and receive helpful feedback on their responses.

e This approach is particularly suited to activities with questions requiring

a discussion, as students will be able to clarify some aspects of their
responses. Stronger students can benefit by contributing to the explanatory
feedback and class discussion.

Support for the Depth Study e i e

e e P
The depth study is an important and exciting component of the HSC = e "
syllabus for students, allowing them to explore in detail a topic which e =0
interests them. However, it can also be overwhelming for them as they y u
decide (with your guidance) which topic area to study and how best

to carry out their investigation. While teacher input is very important
to ensure students choose a suitable topic which meets all of the

Depﬂ\st“d“e . 20
assessment requirements, we have provided resources to help students e £ -
plan and carry out their depth study with confidence. ety e »

L

Chapter 14 is dedicated to helping students with their depth study. The s
material has been designed to get students thinking about their study ;—T‘ﬁ”{{,;mf‘-’"‘”
and what exactly they will need to do to be successful. Topics include: “;;.-‘%,%:M
Choosing a depth study e e i
* What types of studies, projects, or investigations can be used for g o

a depth study? e
* What type of study is most appropriate for the topic the student fs

wants to study? e

* What are the differences between a primary practical investigation
and a secondary-sourced investigation?

o nESg our g
e s
e g el o

Planning a depth study TN R e,
* What does the planning process look like? -
* What needs to be considered when planning a depth study?

* What does the student want to find out from their study?

* What type of data should be collected and how will it be analysed?
* What equipment is needed? Is the equipment available?

¢ Can the study be completed within the time frame?

Tabies idetoq. Juer
e
b EE N R

Sharing findings

* What style of communication should be used to share the
findings?

e What structure should be used when the student delivers
their findings?

* How is the work of others acknowledged?

et

St your fing

FEe )
s e

© 2022 BIOZONE International

CG19



Differentiated Learning

Tools for differentiated instruction within HSC Biology Modules 1-4 help teachers to support students all skill levels.
BIOZONE's collaborative approach to science inquiry encourages students to share their ideas and knowledge with their
peers while reinforcing their own understanding. There are several ways to use the resources in a differentiated classroom:

a Determmmg Relatedness Using DNA

1ho DNA s the same and can provide spacfcInformation
about wha the similaries o dferences are. Alhough i

"
ybridicaton s til usod In microbial stucies and has boon

Tho method provides informaton only about how much of  wich has been estimated at 10.and 5 mlon years ago.

DNA nybridisation technique 1. How can DNA hybridsaton give a measure of genetc
! "

purtlad and ot it short ragmants.

2
o two spacios & mixed togaher.

4. Hspeciessharo low simiarty, he ybrid DNA il have fow
e

numborof bonds (and hrelors hestengih o B fybid

5 T sl s massrd by haning oy DA
o fom g e T puater smumy e
morahs e hyorid N

2. Why do the double srands of DNA break when they
are healed?

s responsibl for the hybridisation between the.
VA s

4 ol bl stom e ke LN
ybridation between humans and other primates.

‘Similarity of human DNA o that o other primates

et
b wes. iy
= T
— =
= —
H—
£ | e an
s ——

Gatago a0k
() Wrich prmate s most closely related to humans?

(6) Wrich prmate s most dstanty related o humans?

5. Hyrd ONA from pocies A and 8 comos apart o
{ampoatur o spacies A and . Whh
K most closely re

oo

BIOZONE's Resource Hub provides curated content

to support the activities in the book. Videos, animations,

simulations, and 3D models support students

of all abilities, while some resources (interactive
spreadsheets, fact sheets, and reference papers) may
be used as part of group work or extension.

A grey hub tab at the bottom of the page indicates the
activity has online support.

u Processing and Analysing Data
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Students requiring extra support with using the working
scientifically skills should be encouraged to refer to
Chapter 1 as often as they need to. Building familiarity
with these skills will enable students to apply them
confidently within the context of the activities.

B Investigating Yeast Fermentation

Kay Idox: Browes yuat prfrontly usa sl vy o sugars, i discshrides (o i )
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factat obe (neaning i o
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A group symbol indicates where students can work
together. Group work provides opportunities for student
collaboration and peer-to-peer support to explore the
principles and concepts they are engaged with in their
course. Working in groups, students can experience

the benefits of collaboration in the scientific process of
discovery. By speaking and listening, they develop and
extend their communication skills and scientific vocabulary.

E Determmlng Re m Appendix 1: Glossary
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The list of key terms in the chapter introduction provides
students with a list of scientific terms they should be familiar
with. Encourage students to refer to the glossary (Appendix 1)
when they are unsure about the meaning of a scientific term
they are unfamiliar with. A glossary tab at the bottom of a page
indicates where a term within the activity has been defined.
These strategies build scientific literacy and encourage
students to use scientific terms with confidence.
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Formative and Summative Assessments

BIOZONE's HSC Biology Modules 1-4 provides many opportunities to assess your students' progress as they work through
the course. The Contents check-box list provides a list of activities completed, and the students' own self-tests in the review
activities at the end of each chapter provide opportunity to address any misconceptions or lack of understanding. A summary
of formative and summative assessments is provided in the tables below. You may also choose to assess practical work as
you move through the course.

Module 1: Cells as the Basis of Life Module 2: Organisation of Living Things
CHAPTER 1 CHAPTER 2 CHAPTER 3 CHAPTER 4 CHAPTER 5 CHAPTER 6
Working Scientifically | Cell Structure Cell Function Organisation of Cells | Nutrient and Gas Transport

Requirements
No formal
assessment required

FORMATIVE FORMATIVE FORMATIVE FORMATIVE FORMATIVE FORMATIVE

Activity 7. Activity 29. Activity 66. Activity 76. Activity 96. Activity 115.

Chapter Review Chapter Review Chapter Review Chapter Review Chapter Review Chapter Review
SUMMATIVE SUMMATIVE
Activity 67. Activity 116.
Synoptic Assessment Synoptic Assessment

WL'J Chapter Review: Did You Get It?

by

A

time in geological histry When two species o cther taxa diverged. Gan be
used t establsh pylogenies.

B The evolutionary history or genealogy of a group of organisms.

Module 3: Biological Diversity - ¢ ke
CHAPTER 7 CHAPTER 8 CHAPTER 9 CHAPTER 10
Effects of the Adaptations Theory of Evolution Evolution - The
Environment on by Natural Selection | Evidence
Organisms
FORMATIVE FORMATIVE FORMATIVE FORMATIVE
Activity 122. Activity 133. Activity 150. Activity 170.
Chapter Review Chapter Review Chapter Review Chapter Review
SUMMATIVE \ e Jomm
Activity 141. C N
Synoptic Assessment . R o
ol [ e
Synoptic Assessment: Module 4
Module 4: Ecosystem Dynamics . L ———
CHAPTER 11 CHAPTER 12 CHAPTER 13 CHAPTER 14 E:L/—‘
Population Dynamics | Past Ecosystems Future Ecosystems Depth Studies: il e L = e i o
Guidance and Ideas patan,
FORMATIVE FORMATIVE FORMATIVE Assessed by teacher
Activity 197. Activity 202. Activity 206. gt
Chapter Review Chapter Review Chapter Review @ ) 5
SUMMATIVE .
Activity 207. “
Synoptic Assessment Y
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Choosing Activities for Home Study

Many of the book's activities are ideal for homework or as vehicles for a quick formative assessment. End of chapter review
activities are ideal as homework. They provide a way to review a topic that has recently been completed, while at the same
time facilitating consolidation by presenting the material in a slightly different way. The information for review activities can be

found within the chapter, although stronger students may not need to refer back to source material to complete the set work.
Generally, homework activities should revise completed topics or provide a basic entry-level introduction.
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The first few pages of an activity
can be useful to set the scene for
a chapter. In this activity, students
are introduced to the many lines
of evidence for evolution. As the
progress through the chapter, they
analyse specific examples.

@
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6. (a) Whete does glycolysis ocou i
(o) Where does the Krebs cycle oceur N
in 1

(o) Where is the slectron {raneport chain

is as.
7. Write the. process ot pho!w/n\heevs a

®A chemical equation:

©

@

thegell?  (

odgted in ca“7 

Review activities are ideal as
homework because they involve

Most students will have access

to the internet. Sometimes a
homework activity might involve the
student reviewing the resources on
BIOZONE's Resource Hub for the

next day's activity.

a self-test of the student's own
understanding of completed work.
In this activity, students apply their
understanding of cell function

to complete the activity. Such
activities allow the teacher to

address any misconceptions before
formal assessment.
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