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Teacher Support Materials

BIOZONE's HSC Biology, Modules 1-4 is supported by a suite of resources. These additional resources provide tools 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. Also find out more about the Digital Teacher's Edition on page CG16.
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Il Structures and Organelles (page 46)

light microscope? (notreauired) )

Online Model Answers provide model 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.

€B1ozone

H s BIOLOGY e
MODULES 1-4

The Digestive System

Our eBooks provide a digital replica of the printed pages
for access in or out of the classroom.

The eBook TEACHER'S EDITION has the Classroom
Guide and answers in place for each activity.

r

Visit: biozone.com.au/ebooks for more information

This teacher’s resource features a non-printable PDF
Teacher’s Edition, with a useful feature allowing you to hide
and display the suggested answers. It is ideal for introducing
and reviewing activities using an interactive whiteboard. The
Digital Teacher's Edition includes an introductory guide to
using HSC Biology, Modules 1-4 in the classroom and online.
It is supplied as a direct download.
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Be sure to visit BIOZONE's Resource Hub, which is fully
accessible and free of charge to you and your students. It
offers a curated collection of videos, animations, 3D models,
and supporting content for the activities in this worktext.

Visit: www.BIOZONEhub.com Your code is HSC11-1-6542

Chapter 1 -Working Scientifically

© 2022 BIOZONE International



Meeting Key Competencies Hsc

| o HSC 85
We want today's biology students to be self-motivated, lifelong learners,
to develop a sound grasp of biological knowledge, to plan and evaluate 777 :

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 ) Vi o
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.
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( 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.

[ 3 J ¢ 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 the Digital Teacher's Edition 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



CG4

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.

| TSI IO EEITES 8  The Cellis the Unit of Life

Contents
Using This Worktext - vi [[] 43 Active and Passive Transport Summary......... 76
Using the Tab System.............. .. viii O 44  Energy Inputs and Outputs
Using BIOZONE's Resource Hub ix [] 45 Energy Transformations in Cells
Support for Depth Studies X [J 46 The Role of ATP in Cells
[J 47 ATPand Enerav
O
Key Skills and Knowleage....................o..o... 1 O _
Aims, Questions, Hypotheses and Predictions 2 [«
Pi4 E Key Skills and Knowledge
O
O

Prd as they are completed

goooOood
NouhswN =

8 Th{  Students can mark the check
boxes to indicate the activities
11 pd they should complete. This

12 An| helps them to quantify the

13 1dd work to be done and to plan

16 e -
17 Preparing a Slide
Electron Microscopes
19 Calculating Linear Magnification

E:/ B e g 9 Types.of (01 |-
ch progression and helps them to 0« ) 10 Cell SIZeS ...
be more personally organised O % 11 Prokaryotic Cells ..........ccccovveviiieiieeciien
in their work. 0«
MODULE 1 O 12 The teacher can see at a glance how - 31
O 13 this student is progressing through this [~ 32
_ g 14 section of work. Any concerns with ... 33
Ke 0 15 progress can be addressed early. .. 34
O
O
O

Ta

14 PIg A . . .
15 d theirwork. Biological Drawings .............crveeerereeermnerreernan.
16  Opfearmmeoroscop o 21 Observing and Drawing Cells ........................
17 Preparing a Slide ....... .37

® 18 Elcctron Microscopes. ... " 39 ® 22 Cell Structures and Organelles ..

23 Comparing the Features of Cells
24 The Plasma Membrane.........ccccceevcvieeeeiinnns

19 Calculating Linear Magnification
20 Biological Drawings ...

21 O [y 44
° H—e S grienldottllqijlcates a 25 Phospholipids and the Properties of
23 ¢y Practicalactivity. 48 Membranes........cccccoeeeieee e

24 The Plasma Membrane...
25 Phospholipids and the Properties of
Membranes...........cccccovirieiniiciceec
26 The Structure of the Plasma Membrane .
27 How Do We Know? Membrane Structure
28 Modelling the Plasma Membrane ...
® 29 Chapter Review: Did You Get It? .....

26 The Structure of the Plasma Membrane
27 How Do We Know? Membrane Structure
28 Modelling the Plasma Membrane .................

[ | ® 29 Chapter Review: Did You Get It? ................... 57
w

OO0 OJododdi e([ee] (e @ e
S

0000 OOoooooobooooboooobood

5
. ooooooooo . =
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Key Skills and Knowledge

(] 77  Autotrophs and Heterotrophs
_ O 78 Plant Structure and Function .
Key Skills and Knowledge...............cccccccevueucn. 58 O 79 Gas exchange in Plants.....
30 [[] 80 GasExchange and Stomata..
N 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 indicate to the [] 83 Excretionin 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..........ccccccooiiiiiiins
[¢]|® 38 Water Relations in Plant Cells [] 87 Mammalian Gas Exchange System... .. 147
[o] 39 Active Transport .................. O 88 Thelungs......cccocevivnnnnes
[o] 40 lon Pumps and Cotransport ... [] ® 89 Modelling Lung Ventilation .
[o] 41 Membranes and the Export of Proteins ... O 90 Gas Transport in Mammals
[e]| 42 Endocytosis
Activity is marked: [+] " to be done; M when completed ® Includes practical investigation

© 2022 BIOZONE International



Introducing the Content

Each chapter in HSC Biology Modules 1-4 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 S e
unsure of what they

denaturation
diffusion

fermentation

. glucose

mean. This encourages syoolyais

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

oxidative phosphorylat
passive transport
photolysis
photosynthesis
photosystem
pyruvate

RuBisCo

stroma

substrate level
phosphorylation

thylakoid discs

Activities that cover
practical skills are

light independent phase

i The chapter title
Cell Function

corresponds to the section
heading in each module.

Inquiry question: How do cells coordinate activities within their .3

The relevant inquiry
question for each

IS

chapter is clearly stated.

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

ated diffusion)

of the objectives to e suface
complete and tick off ze.
when finished. "

T e e e e T T e SIZe O e e TS TeTeTTey ot diiffussion.

0 4 [ZZ@p Investigate the effects of solutions of different solute concentation on plant
cells. Use your resdlts to estimate the osmolarity of a cell, e.g. a potato cell.

[ 5 Examine the role active transport (including ion pumps, cotransport, and exo- and
is). What distinguishes active transport isms from forms of passive
transport and why is active transport important, despite its energetic costs.

in

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

They are purposefully brief,
with enough information to
provide a framework, but

Key skills and knowledge

O 6 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?

ion Inv ing bic ical prc in cells

not so much that students
are overwhelmed.

30 44
45 60

Key skills and knowledge

O 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.

O o[ZZI Use a simple respirometer to measure respiration in a simple organism
O 10 [ZZT@ Investigate the effect of different substrates on the rate of fermentation in yeast.

O 1 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
> I Use a simple system to investigate factors affecting rate of photosynthesis.

Triose phosphare

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

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

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

The activities
6 47— rglating to these key
knowledge outcomes.

48 50-51

49
52
53 54 56

Follow with activities exploring that concept

are drawn from the syllabus.

grounding activity !

u Energy Inputs and Outputs
they

and carbon.
organisms.

y organisms as a source of energy
obtain energy for . ovon
the

outof level can be ropresented on a
‘agrarm using aitows of dierent sizes o reprosent relatve
‘amounts of energy lost from diferent trophic leves

u
ways. Autotrophs (producers) use the energy in sunight or
inorganic molecules to mabe their own food. Heterotrophs.

Resplration ‘

motabol acty.

SUN

Motaboke waste ‘Sunlights he most commen
procucs re leased. =

Roflected ight

A
e
o
— " J—
iz Chemoautotrophs skt hclommonds
o
o
oy
s
e,
Bl cwos obtain their
‘ T
D S ot
TR e
T
s
b2
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B Energy Transformation in Cells

Koy Idoa: The energy from sunight s captured and sored as  Energy flow in the cell of an autotroph (a plant) is shown
clucose, which ATP in the process _ below:
of celllar respiraton. Hycolysis of ATP provides the energy  carrier to power metabokc reactons. Some of the energy is

Note: Hotaroophs depand o
organi mojecues o)t povide
o Gucose for ol tespraton

ongen

Cotuar esprasonis 8
chemicalprcess n
sepuise

L {11 Aphotosynthetic plant cell *
YYVYY
Het energy

Carbon doxde

oo AB + heat
energy
o usd o o work The ot
i do W TNe et ATP ADP 4 PI

501 reacton’s sinpifed oo e

1. How does

2 @
®

3. Identy
4

E The Role of ATP in Cells

into the nuclectide adenosine triphosphate (ATP). ATP
s considored 10 be a universal eneray carier, ransferring
cherical_energy within the cell for use in

b . cel dision, celsignaling,
coll_mobilty, and actve transport of

Koy Idoa: ATP transports chemical onargy within the cell for
use in metaboli processes.
Al organisms_reie energy to_perform the melabolic

This energy i

by piraton, a set of
which ulimately convert biochemical energy from food

Substances actoss membranes.

batwoan the phosphates (which foquies energy npul

ATP powers metabolism

goup of ATP s used racie 1o proceed. Formatien ofhe " capturedin ATP The estis
ot

s het This heat energy

i o
mombran 0.5 phagocylosie  enorgy provedod by ATP colvall trpuraure.Thormorogusiory
(dbowe) andothr actve oyt occur. mocharisms such a shvoing

and sweating aiso use ATF.

1 inacem

2 right:

@ ) ©
3
4. Explain why thermoregulation requires the expenditure of energy: &
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CG6

Finding Your Way Around

The content of the HSC Biology Modules 1-4 is organised into 14 chapters, numbered sequentially and nested within their module
(below). Each chapter begins with an introduction and most conclude with a student's self-test of understanding and vocabulary.
Inviting, concept-based activities make up the bulk of each chapter, with each activity focussing on the student developing an
understanding of a concept, applying that understanding to another scenario, and/or developing an essential skill, such as graphing
or data analysis. The tabs for each activity identify the nature of the activity, and identify related material and external supporting

resources. These features are explained further on the opposite page.

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

3

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

» Describe biological diversity

> Explain relotionships between organisms in ferms 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, critical 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 q i

fange of appropriate media

and itative data and i ion using a

» Analyse and evaluate primary y data and ir

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

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.

© 2022 BIOZONE International



Analysing Evidence f

Key Idea: Palaeontological and geological data provides
importance evidence of past environmental changes.
Evid for past biological and i

comes from many sources. Some may be relatively simple

to see e.g. different coloured layers in a rock profile (st|
Others may require much more in-depth research
to apply, such as analysing gases trapped in ice
cores, or radiometrically dating a rock sample.

cG7

m Analysing Evidence fol

Key Idea: Palaeontological and geological data provides
importance evidence of past environmental changes.

Evidence for past biological and environmental change
comes from many sources. Some may be relatively simple

The key idea provides a focus for each

Comparing Tiving organisms with 10ssils

» Fossils can provide valuable information about the organisms present and
their past environment. The fossils can be compared to similar organisms
alive today to give us clues about the past environment. For example,
stromatolites are layered rocky structures formed in shallow water by the
accumulation of sediment by microbial mats (particularly cyanobacteria).
Stromatolites are found today at Shark Bay in Western Australia in shallow
highly saline water. Stromatolite fossils have been found in many places
around Australia indicating warm shallow seas were present over the early
Australian continent. Stromatolites have been dated to 3.5 billion years old.

Locations of Australian

o, /.
stromatolite fossils ol

. -
° Bitter Springs

®Amadeus Basin
Ellery Creek

°
Hamersly Basin
‘@) Shark Bay

» Cyanobacteria flourished in shallow waters throughout the world
until ~1 bya after which their abundance and diversity declined. They
were among the first bacteria to split water to produce oxygen during
photosynthesis. The newly abundant oxygen reacted with iron ions
dissolved in the seawater to form iron oxides that formed sediments on
the sea floor producing banded iron formations. These are mostly dated
between 2.4 and 1.9 billion years old and provide evidence for the rise in
Earth's oxygen concentration called the Great Oxidation Event.

Interpreting rock strata

The

omatolites

times, the rock layers can provide i
that can be i to provide i ion about past
over time in a coastal area.

about the

‘Youngest layer of fine
grained mudstone

Relatively thick layer of indicating a lake.
volcanic ash indicating

avolcanic eruption. Thick layer of rounded

) pebbles and ripple marks
Mud layer with preserved preserved in the arrangement
ripple marks. Alternate thin — |

layers indicating a beach. a river flowed here.

Layer of volcanic ash
indicating a volcanic eruption.

Mud layers showing shallow
ripple marks. Some marine
l«— fossils such as young fish, but
also evidence of non-marine
organisms. Indicates possible
lagoon with brackish water.

Silt and sand layers with
fossils of exclusively marine —>|
animals indicate a shallow sea.

of the pebbles. These indicate

Sedimentary strata, New South Wales|

» We have already seen that fossils provide evidence of change over time. Relatively simple fossils are found in deeper rock layers,
whereas shallower layers have more complex fossils. While fossils can tell us much about the life and environment at certain

i i ition of the rock strata hold clues

The rock strata below illustrate how strata might change

activity. It summarises the focus of the activity
and provides a clear take-home message for
the student.

Annotated diagrams, sometimes including
photo panels, explain the content of the
page, providing the information necessary
to complete the activity.

allow seas must have covered much of Australia in the distant past?

ation Event using an internet or literature search. Write a short paragraph on what caused it

©2022 BIOZONE Interational
ISBN: 978-1-98-856654-2
Photocopying Prohibited

- .

ne history of the area around the strata shown at the bottom of the previous page. Justify your
2 in the rocks:

l

A colour-coded tab system identifies:
¢ When an activity is supported with content
on BIOZONE's Resource Hub

¢ The general capabilities covered within the

activity

e The cross-curriculum priorities covered within
the activity

¢ Other syllabus learning areas covered within
the activity

¢ Related content

* Where referral to the relevant appendices is
required (glossary term or equipment list)

For a full description of the tabs see page Vviii of
the Student Edition.

© 2022 BIOZONE International

Euopean Projector s Corng i Antarcicn

Understanding of content is tested through
questions, data handling, analysis,
prediction, or summary. Students are often

Ang required to apply their understanding to a
> . A
d new scenario or make connections to related n
. . bcks of
i content. Students must interact with the
. information on the page in order to complete sat
» the activity. It is this interaction that provides tca.
E the valuable learning experience, reinforcing
L7 and explaining the key idea. Students are ]
8| .
T frequently asked to work in small groups to
|11 discuss ideas and formulate responses.
_1
1260:4;8 ;372; ;;6:60
1286.47 35417 467.63
1337.80 38258 488.11
1365.07 39433 423.15
1403.97 41378 443.35
1489.88 46719 469.20
1601.65 53264 491.10
1680.64 58176 538.28
1760.37 63448 468.08
1860.22 71706 470.32
1949.26 78706 480.43
2065.88 89241 493.35
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CG8
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 Aims, questions, hypotheses and Plan and conduct investigations
predictions

Working Scientifically n Aims, Questions, Hypotheses, and Predictions ! Planning and Conducting Investigations

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

more kel to produce reabl, val data. Wih due attenton to sale practcal techniques a suable
preditons about a system o s behaviou T e o e et s o ey oy ol X =

s o i ion i cing S e 0 S et 1
Workng il sis S s o Bt 1 o of ki v S, Lt ot s, st w1l e D e By oy o e s it e i s
e e o s hers B Yol b podioss'e e o Tl S0 4 T e e o Tt 18 s S e o
fr— o e o e o s bt e o s e vy | Skl ot s e
feide —— ety
o s 5 Undarstanding cioncs
A Gyt Jrep—
e . Garying out yourpractlwor
s . -
byl st oo
I

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

5 P b ;
e e dentitying variabies Experimental controls
sy aan
i it o
oo ey =
-
P aroaahee) e cont) cnrgoe e arme
Drepanion,contold conion chasmaons,
Anctying ke cndinomation
o . Observations, hypotheses, and predictions pr— it
bty et g r s vl ppe roriaey o Vesimat i o ko AT
o ey . el s ettty
SR vy st s orstdeh el ol s
oo sovng 50, Hypoes shnddhave e hcresea
o . D and oo et e (s 008
Grovatoniody andenc).
Protiome > A Wil ead 0 coe o more predicons. Thess g
o ket apot 10 ot it ol
Conmnicitr E

o
ptts ¥

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

‘Observaions:Theshiingbronzscuckao has bean cbserved

elofeld == QCCEEE ==
The Chapter 1 introduction provides an This activity helps students to identify This activity focusses on how to plan
overview of the Working Scientifically and construct aims and questions for the and conduct investigations. Information
Skills required in HSC Biology. This investigation, formulate hypotheses, and includes selecting equipment, identifying

checklist will help students ensure they make predictions. variables, and recording data.
understand the skill requirements.

Comply with safety & ethical guidelines Processing and analysing data

! Safety and Ethical Guidelines u Processmg and Analysing Data
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This activity covers basic considerations This longer activity covers commonly used data transformation methods students
for ethical science practices, including may be asked to carry out during HSC Biology. Information includes how to calculate
risk assessment and the importance of rates, percentages, ratios, fractions, percentage change, and descriptions of central

honest reporting. 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.
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Problem solving

u Problem Solvmg

thse e xidrc i o form of el it e o
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Modelling data
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Visual models Mathematical models:

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

i T

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.

Evaluating and communicating
scientific ideas

u Evaluating & Communicating Scientific Ideas

Koy de: The i elston and conmuricatn ol pulshd matrl, bolh i slrifc pubatons ad i
aton e skl

g you 3
e oo 1o il evauete and et o renge ol et

Analysis and ovaluation of sclentifc ideas.
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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

urther doveopment of an idea covered durig your course
of study. 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.

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

E Investigating the Effect of Cell Size
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10 mesigate i s o ol 751 Suson

Aphenolphthlen nfused agarcube after exposure

ToNaGH.
Equipment list
— 7
N
JE——
Agarblocks inused with
phenciphthaen

%?
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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.
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B Investigating Yeast Fermentation
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s Investigation 3.4 Investigating Fermentation in yeast

See pend for aipent st
Work in pairs for this actity Your feacher will assign you a subsfrate fo investigate.

1. Mok a yeast culture by dissaving 10 g of
active yeast into 50 L of water f 24'C.

2. 1n o conical losk boil 225 L of fap
water then cool t room femperature
(247C). Tis remoss any dlssolved oxygen

3. 7425 g of sl s, e
Tactose, or none). str carefully to
e (hring o igoroutly wil coce
xygen fo dissolve back info fhe water).
4 Then add 25 mi cF the source yeast
culture 1o e corical lask soltion.

5. Add a fhin layer of paraffin ol over the
soltion i the corical lak fo create o
ancerobic envronnient

6 Stopper the conil ook endset up o
uring cyinder fo capture any gas as
o e dsgram gt

7. Start tining and record the change In
08 voluthe every five minutes for | hour.
Record fhe results for your substrate in 25 ¢ subs
fhe fable. Pool dafa as  clss and use ff  wafer + 25 L yeast cuture Gphued i o sl i of
1o complete the fable below. N i o e

Subersts 1. Wie the equationfor the fermentation of
e (™| None | Glucose | Mattoso | Sucrose [ Lactose i

o

3 §

0] & i 3

T production pr minutefo sach substrath:

B (@) None:

=% () Glucose:

k) (© Maltose:

2 (@ Sucrose:

o

= (o) Lactose:

E)
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®
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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 distibution of leaf stomata in in which they are found. Comparing the leaf area.
ifrent plant species e reate ot ate  wale loss. | stomatal danaty of arent pan 5pacies

elps to expiain
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Investigation 5.1 Comparing stomatal density

See appenci for equipment s
1. You techer il have up fo four e ypes from our dict plnts

adapted to different environments, o your may need o oblain samples  Magnifcation
e ovn
2. The number of stomata per mm? on the surface of a leaf can be
deurninad by coning Th Somai vl undr o ressap s
lar ol v fo pin over. he lower surfoe of ol Loave i o
dry. This creates a layer with impressions of the leaf surface. o e
Bl = e e e
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rample 410, e hictve s Tagnifcton 40, d he il of vew 18,
T 100 40 545 i et The cres vt s tram T
You could also use a micrometer fo messure fhe diameter of the field
of view or use a fhin clear rulr.

e the lde withtheayr of nal nichon i under the

by four. Do this n several places. Enfr your results in the fable and

You should also take note of where fhe stomata are on the leaf (are.
they scattered randomily or n specific places?)

Repeat on the upper surfoce o the leaf

Repeat for the ofher lecf fypes.

A digital microscope can be used fo ccpture images on a computer.
may improve coun

onoreravaseesas
Pocopyog et

of the plasma membrane).

REERREREE

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
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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

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.

ideas.

Students work in small groups so
everyone's contribution is heard. They
collaborate, share ideas, and engage
in discourse. The emphasis is on
discussing questions and formulating
a consensus answer, not just sharing

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).

/L \N\'N

| - g
At the end of the session, 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.

- —
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Peer to peer support

e 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.

150

a Modelling Lung Ventilation Y4 Separation of Pigments by Chromatography

Key Idea: The lungs are ventilated by changes in the air  the volume of the chest cavity and causes the air pressure Key Idea: Photosynthetic pigments can be separated froma  specific characteristics (e.g. size or charge). In thin layer
pressure in chest cavity. inside the cavity to become lower than the atmospheric mixture using chromatography. chromatography, the stationary phase is a thin layer of
Respiratory gases enter the body via the lungs. Breathing  air pressure. Air rushes into the lung and causes them to Chromatography involves passing a mixture dissolved in  adsorbent material (e.g. silica gel or cellulose) attached to a
in s achieved by the diaphragm moving downwards and  expand. When the diaphrag relaxes and the ribcage moves a mobile phase (a solvent) through a stationary phase, solid plate. A sample is placed near the bottom of the plate
the ribcage moving upwards and outwards. This increases  back downwards air is pushed back out of the lungs. which separates the molecules according to their which is placed in an appropriate solvent (the mobile phase).

5.2 ing lung ventilati .'". g igation 3.6 Separating p ic pigments

See appendix for equipment list. See appendix for equipment list.

Take care using a utility knife as they are very sharp. Cut on a flat firm surface or . Tear leaves (e.g. spinach or silverbeet) into small sections and place in a pestle. Add a pinch of sand and 10 mL
cutting board. of ethanol. Grind up the leaves to form a dark green mixture.

. Pour the mixture info a beaker or boiling fube, cover with cling film and leave for 5-10 minutes. This gives
time for the chlorophyll pigments fo better dissolve info the ethanol.
You can work in pairs for this activity if you wish.

w

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

. 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.

»

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

o

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.

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.

o

. y . Pour ethanol info a beaker or boiling fube to a depth of just over 1 cm. Set up the chromatography paper as
Strefch the wide opening of the cut balloon over the wide end of the cut bottle so that the knot hangs 140 o (G 573

down. It should fit tightly over the bottle but secure it with a rubber band if needed.
Pull and release the knot. What happens?

»

~

Leave for long enough that the solvent front (ethanol) travels nearly fo the top of the paper, or the pigments
are well spread out. This may fake up fo 20 minufes.

o

%

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

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

Chromatography set up Determining Rf values

How does this explain what happens in the model? Toothpick

or pencil
Clingwrap (prevents

[ ethanol evaporating)

1. (2) What does the balloon in the bottle represent?
(b) -

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

This activity provides an ideal opportunity
for students to work together to complete
— a multi-step activity. The results provide a
w|  In this activity, students can work B . good starting point for robust discussion

together to build a model to demonstrate | 2| Wwhich will strengthen understanding and i

- — build skills in argumentation.
lung ventilation. -

4. When you breath in, what structure(s) in the lungs is/are actually expanding? 3. Staple your chromatography paper to this page.

©2022 BIOZONE Internationl ©2022 BIOZONE International
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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.

¢ 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.

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
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Interactive revision of tasks in class

* The Digital Teacher's Edition provides a digital rights managed
(DRM) version of the student book as PDF files. It features useful
HIDE/SHOW answers, which can be used to review activities in
class using a data projector or interactive whiteboard (left).

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

* 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.
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Support for the Depth Study b i o

— &3
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 :
interests them. However, it can also be overwhelming for them as they y a
decide (with your guidance) which topic area to study and how best

to carry out their investigation. While teacher input is very important

. oS
to ensure students choose a suitable topic which meets all of the & e OO I TR
assessment requirements, we have provided resources to help students p e e Lo e e . -

plan and carry out their depth study with confidence.

Chapter 14 is dedicated to helping students with their depth study. The
material has been designed to get students thinking about their study
and what exactly they will need to do to be successful. Topics include:

-
e 2
o

Choosing a depth study e - il O
* What types of studies, projects, or investigations can be used for S B
a depth study? SEEe T B ST S,
* What type of study is most appropriate for the topic the student T L |
wants to study? e ‘

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

T

,N“,“"_’"n "‘“'"W’»w Your ideas
Comon. bl
g sy s SE5 Star aut (Si08os a
YTty o 0 8 S Py T, ot s,
N ok sy O i a1 oo,
S, oy et
o e

Planning a depth study

* What does the planning process look like?

e 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?

e Can the study be completed within the time frame?

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

¢ What structure should be used when the student delivers
their findings?
* How is the work of others acknowledged?

s
e
e

b, datguns o
O .
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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 HSC Biology Modules 1-4 in a

differentiated classroom:

a Determlmng 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 mion years ago.
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2
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4. Hspeciesshar lw simlarty h hybrid DNA wil have fow
en. e

numborof bonds (and therelors thestrenghof e ybid

5 o sy s messuredy s by DA e
g s Tha e e sry. v
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(2) Which pimate i most losely related o humans?
(6) Which primate fs most distanty relted to humans?

5. Hyrd ONA from pocies A and 8 comos apart o
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et losely reited to

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.
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B Investigating Yeast Fermentation

Koy des; Browas yose proferonialy usse. akohole vty of svars, i decchares (w0 nk sgars).
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ubotate 1. Witethe equation o th fermentation of
e (™| None. | Glucose | Maltose | Sucrose [ Lactose.

o

5

2

10 rom the c

75 producion per minu for sach substals:

£l (@) Nore:

= ©) Glucose:

% (@ Matose:

5

@ Sucrose:

o

® (@) Lactose

£l

&%

o

Soele] | —

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.
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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.

Synoptic Assessment

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

Module 3: Biological Diversity

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
Activity 141.
Synoptic Assessment

Module 4: Ecosystem Dynamics
CHAPTER 11 CHAPTER 12 CHAPTER 13 CHAPTER 14
Population Dynamics | Past Ecosystems Future Ecosystems Depth Studies:

Guidance and Ideas

FORMATIVE
Activity 197.
Chapter Review

FORMATIVE
Activity 202.
Chapter Review

FORMATIVE
Activity 206.
Chapter Review

SUMMATIVE
Activity 207.
Synoptic Assessment

Assessed by teacher

WL'J Chapter Review: Did You Get It?

by
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Synoptic Assessment: Module 4

1. In 1834, Georgl Gause,

iogy. experiments, he

Their growth curves are shown bolow:
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L
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Paramecium grown in isolation
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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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Review activities are ideal as
homework because they involve
a self-test of the student's own

© 2022 BIOZONE International

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.

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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The Digital Teacher's Edition

The Digital Teacher's Edition is a DRM product, sold separately, and aimed primarily at extending the pedagogical tools at a
teacher's disposal. Many of the features of this resource have been developed in response to requests from teachers.

BIOLOGY.
MODULES 14

The Classroom
Guide is provided
as a printable PDF.

Digital Teacher’s Edition

» Show and hid:
digital versic

and multiple-part an:
button Provide

0 shoy tail

Classroom Guide

P> Acomprehensive guide to
effective use of BIOZONE's

HSC Biology Modules 1-4.

It provides strategies for use with
students of different abilities and
for a variety of tasks, including

Spreadsheets
and Statistics
> Microsoft® Excel® Spreadsheets
directly support activities involving
computational modeling, or data
handling and analysis.
Click here to view the ICT activities
available.

Resource HUB
P> Most activitie
Hub, which provides direct acc
animations, video dlips, 3D models
ozonehub.com
HsC1 6542

ipported online via BIOZONES Resource
o supplementary reading,

21, (o How aro v o

Access BIOZONE's
Resource Hub
directly from this

link for a range of
resources to support
the activities.

A digital (PDF) version
of the Teacher's
Edition (non-printable)
is provided. Use the
interactive buttons to
HIDE or SHOW the
answers.

Link to Excel® spreadsheets for
selected activities with a data analysis
or computer modelling component.
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