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Teacher Support Materials

BIOZONE's HSC Biology, Modules 5-8 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. More information about the Digital Teacher's Edition can be found on page CG16.

e i ONLINE MODEL ANSWERS

r DNA Structure (Page 73)

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.

©ei0z0ne
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What is Gene Expression?

EBOOK TEACHER'S EDITION

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 ; { J——
Guide and answers in place for each activity. /

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

DIGITAL TEACHER’S EDITION

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 5-8 in the classroom and online.
It is supplied as a direct download.

 B10zZONE

HSC Biology Modules 5-8

RESOURCE HUB

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 HSC12-1-6559

Chapter 1 - Reproduction

© 2022 BIOZONE International



Meeting Key Competencies

| o HSC :8es)
We want today's biology students to be self-motivated, lifelong learners.
We want them 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 5
NSW Biology Stage 6 syllabus first and foremost. This title fully supports / : j HSC
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.

BIOLOGY
MODULES 5-8

( Lesson planning

¢ The structure of HSC Biology, Modules 5-8 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 work to students 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 5-8. This will ensure
foundation knowledge is covered before students need to apply the information to more
complex topics.

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

e Activities that manipulate data using formulae 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
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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 do and then tick them off when completed.
Teachers can see at a glance how quickly the student is progressing through the assigned material.

Using This Worktext vi 45 Nucleic Acids
Usingithe; TaBiSYSOMcuscvsvssmusnsssensmmmsssnssmarssvsans 46 What Does DNA Look Like?

Using BIOZONE's Resource Hub...
Practical Investigations........
Support for Depth Studies
Answering Exam Questions....

MODULE 5: Heredity

47 Creating a DNA Model.........
48 The Evidence of DNA Structure..
49 How Does DNA Replicate?.....
Modelling DNA Replication .

51 Cell Replication and the Continuity of
Snecies 79

L 51

Ticking off the activities as they
are completed gives students a

MODULE 5: Heredity

O 52

B o coooooo
3

Cell Replic
Species ...
Chapter R

1 q i
S 3 sense of progression and helps Key Skills and KnOWIEAGe...........ov.ovvsversce ! Chapter3: DNA and
-5/ i {[s]y S ;
O s them to be more personally = ; ‘é‘{hat 'SF,F‘eP'°‘?'”"F§'°':(° . Key Skills
. . . inary Fission in Prokaryotes .. d
O 4 organised in their work. O % il y, FIeson.h ToLaly - [] 53 Genomes
O 5 0 4 54 Prokaryoti
Animals g O ¥ 5 The teacher can see at a glance how 55 Plasmid D
Pi'e Amrnmes e D this student is progressing throughthis 2 £LoRd
g hegalon. O d 6| section of work. Any concerns with atis
Od 8  Features of Plant Sexual Reproduction ... 58 The Gene
00 9 RenoductioninEerme g : ® 7| progress can be addressed early. 50 Transcript
8
10
g i Students can mark the check O @ © Reoproduction i Ferms... B :‘1’ :rgr':‘s‘l; :’;
O 12 boxes to indicate the activities U 10" Reprodiction!in, Angiospemms. O 62 Applicatio
f O 11 Reproduction in Gymnosperms ...
o 13 they should complete. This helps g [J 63 Influences
O 14 . O 12 Insect Pollination
- them to quantify the work to be ~ |-—> 13 Wind Poliination [J 64 Genotype
0O 16 done and to plan their work. O 14 Pollination and Fertilisation % :: S:i;irlzs
O 17  Animal Sexual Feproduction . . ® 15 Seed St'ructure and Germination Cle 67 Genes,Ef
[] 18 Animal Reproductive Strategies. 0 16 Se?d Dispersal . Variation..
0 19  Insect Life Cycles 17 An!mal Sexual Reproduchont... [0 68 AminoAci
[1 20 Mammalian Reproduction ..............oeewweeeee: 0 18 Animal Reproductive Strategie: []® 69 Separatin
O 21 0 19 Insect Life Cycles Chromatd
O 22 The teacher has an alternative 0 20 Mamm‘ahan Reproduction swssssss sy []® 70 The Hiera
O 23 9 activity of their own they wish -D—p% :; gestattlonal Development...........ccceeuecreuennees 0 71 Protein St
D 24 . . ametes in
5 25 { touse,so they indicate to the O 0 38 Soemegeses g - g:’or;‘e‘::"':’l
] 26 { students to skip this activity. O [0 24 Oogenesi 00 74 HowAref
O 27 Hrermoveme— [J 25 The Menstrual Cycle.........cccovuumuururciciecianes [] 75 ChapterR
[] 28 Fertilisation and Early Growth.... . [J 26 Control of the Menstrual Cycle............ccc.vuuee
O 29 The Hormones of Pregnancy..... O 27 The Placenta
[J 30 Birthand Lactation O [J 28 Fertilisation and Early Growth...........c...ccceee..e. 40 —
0 31 Manipulating Reproduction in Agriculture O J7 Aleks .20 Tha Hormonae of Dracnancy, . 42 1 OL I~
[J 32 Grafting [ 78 Probability in Genetics ............ -
[J 33 Micropropagation [[] 79 Mendel's Laws of Inheritance.. ..126
O 34 Case Study: Cloning in Horticulture .. [[] 80 Dominantand Recessive Autosomal
(] 35 Chapter Review: Did You Get It?..................... 51 Inheritance 127
O 81 Basic Genetic Crosses............coeeeienneniniicncnes 128
O 82 Codominance 129
O 83 Incomplete Dominance ...........cocoeeueeeerenerenenes 132
Key Skills and Knowledge.. [ 84 LethalAlleles 133
[J 36 Why Cells Need to Divide .. [[] 85 Inheritance of Linked Genes...........cccooovveeee. 134
[J 37 CellDivision [] 86 Recombination and Dihybrid Inheritance......135
O 38 The (?ell Cyclein !Eukgryotes [1 87 Detecting Linkage in Dihybrid inheritance.....136
[J 39 Mitosis and Cytokinesis .. [] 88 Testingthe Outcome of Genetic Crosses:
40 a 2 . g
O R A green dot indicates a 60 Chi Squared for Goodness of Fit .................. 137
[0 @ <—M tical activit .61 [J] 89 SexLinkage
0O 42 M Practical activity. .62 [] 90 Predicting Genetic Outcomes .
[Je® 43 M [J 91 Inheritance Patterns
O

Activity is marked: [*] tobe done; M when completed

® Includes practical investigation

© 2022 BIOZONE International



Introducing the Content

Each chapter in HSC Biology Modules 5-8 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
allele

amino acid
anticodon
autosome
chromosome
codon
epigenetics
exon

gene
genome
genotype

The list of key terms
highlights important

terms to students. They FlEdh

can look them up in the —
glossary at the back s
of the book if they are [ pwoen

quaternary structure
secondary structure
sex chromosome

unsure of what they
mean. This encourages
use of the correct
terms when answering
questions and builds
scientific literacy.

tertiary structure
transcription
translation

Activities that cover
practical skills are

homologous chromosomes

DNA and
Polypeptide Synthesis <]

The chapter title
corresponds to the section
heading in each module.

Activity
number

The relevant inquiry

Inquiry question: Why is polypeptide synthesis important? <«

Mark the check boxes

of the objectives to oo
complete and tick off cureand
when finished. o e

structure BT

BrORETyONE

Gene expression

question for each
chapter is clearly stated.

£ Encourage students to
5455 keep this in mind as they
s work through the content

and try to relate their
learning back to it.

Key skills and knowledge

01 4 Describe the relationship between the base sequence in mRNA and the order of the
amino acids in a polypeptide chain.

O s Describe the features of the genetic code. Use the genetic code to identi
acid sequence produced by a specific DNA sequence.

O 6 Describe the steps involved in protai synthesi
processing (eukaryoltic cells), and [dentify where in the cell each step
occurs. Assess the importance SrRRA antANA transcription and translation.

O 7 Investigate how gene expression influences phenotype and how investigation of the
genes being expressed can be used to treat disease, e.g. cancer.

g transcription, RNA

Key skills and knowledge
are drawn from the syllabus.
5 They are purposefully brief,

of i on gene

Key skills and knowledge

O s Describe how genetic make-up (genotype), environmental factors, and epigenetic
factors contribute to produce the phenotype of an organism.

9 Use examples in both plants and animals to explain how the environment of an
organism during or after development can alter the expression of the genotype and
produce variable phenotypes. Investigate how phenotypes, including height and
weight, have continuous variation.

O 10 [ZZE@» Measuring continuous variation

=]

Protein structure and function

Key skills and knowledge

O 11 Explain how a polypeptide is synthesised from amino acid monomers. Explain how
the properties of amino acids determine how they interact and how these interactions
create the hierarchical levels of structure that produce a functional protein.

o e Separating amino acids.
O
s [Z71> Modelling protein structure

identified with a green
bookmark and blue text.

Introduce the concept with a

O 14 Explain how protein shape is related to function and compare the functional roles of
globular and fibrous proteins. Identify and describe the diverse roles of proteins making
up an organism's proteome.

O 15 Describe how proteins are modified after translation for different roles. Interpret

diagrams to explain how various organelles are involved in the packaging and export of
proteins from the cell.

59-61 with enough information to
. provide a framework, but
not so much that students
are overwhelmed.
63 64 67
6566
66
The activities
670 <—o——] relating to these key
knowledge outcomes.
69
70
ns
74

Follow with activities exploring the concept

grounding activity !

What is Gene Expression?

o caled i regions of inlronic DNA must be
i’ odted o booy b VA & ansted o e nm..

a Transcription in Eukaryotes

Koy dea: Transcription is th first stop of
1t invoivos o onzymo’ RNA polymoraso rowrting. the
information info a primary ANA Vranscrpt In oukaryotes,  rogi

oing porion of a gens is bounded

geno s used 1o synthesise & proton, Htinvolves trans 10 form ihe mature MANA occurs i the nucous. Translaton
of the DNA info mRNA and translaton of the mANA info.  of he proten by the ribosomes occurs n the cytoplasm,

A summary of eukaryotic gene expression

Inhe nucieus, the gene s

primary ANA vansen, using cne

1. Winatis a gens?

2@

®
0
@
@

s (righ
siagesof e, which They fom ss a
gonce. With . visi pufts

ats gone e s & acbe o o e g,

@

®

&)
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Tanacron i th ft siage o geoe exreesin. i takes b
place inthe. by the enzyme RNA
Bormerase, T snayne rewin o GA bk & oy mE0MN el g Gt 50 ek 1 s T
ANA transcript using & single tempiate strand of DNA. The  ediing process also occurs n the nucieus.

g sackons called rroma et e o rasoved

Transcription is carried out by RNA polymerase (RNAP)

e

D You Know?
Sover A plmann may
ranseri th samo gon
piipai ooy

i mANA synihosis.

(6) What strand of DNA

© Jhe RN

@

2@
(®) Explin why this s the case:

3. (a) Why is AUG called the start codon?
©

o r 0054555
Py o

u Translation

Koy s Tansiston o o frlstog of g xpressinin . oecls, provid a uiablo nvoomen o Inlage
wher o) tto

synthesion a protein. This cccurs i tho cyloplasm. roton synthesis bogins at the start codon and, as the
In eukaryotes. tranelaion occar obtin slong e MENA siand, the pofpetde
s e rbosomes of rboscmas on ha 1 andepasmic  chan eongaes. O

retcun.

n reaching a siop codon, the ribosome

1RNA structure

fong,

daganaracy of ha ganat code, ther may ba up to i dfirent

o resracadto s b e on e nENA e,
‘when they como! around and

L Ll — Amino ackd attachment ste. —
P L
e é :lr
: o=
. Comarian s oo PR
.
2
@ Pl
.
-
@ Sacoor
()5 o
.
v er, e

®) Explain your answer:

@

1RNA aniicodons: UAC UAG CCG CGA UUU

CG5



Finding Your Way Around

The content of the HSC Biology Modules 5-8 is organised into 18 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.

e

Heredity

Genetic Change

Student outcomes: Student outcomes:

» Select and process qualitative and quantitative data using a range of media » Solve problems using primary and secondary data, critical thinking, and scientific
processes
» Analyse and evaluate primary and secondary data and information

> Solve scientific problems using primary and secondary data, critical thinking, and
scientific processes

» Explain the structure of DNA and analyse the mechanisms of inheritance and how
processes of reproduction ensure continuity of the species

Infectious Disease

Student outcomes:

» Develop and evaluate questions and hypotheses for scientific investigation.

» Design and evaluate i igations to obtain primary data.

» Collect valid and reliable pri and ndary data from an i

» Select and process qualitative and quantitative data using appropricte media.
» Analyse the cause, transmission, and management of infectious disease.

» Understand an organism's response to infectious disease.

» Understand the role of the human ystem in response to infecti

» Communicate scientific understanding

> Explain natural genetic change and how genetic technologies induce genstic

change

Non-infectious Disease
and Disorders

Student outcomes:

> Andlyse and evaluate primary and secondary data and information.

> Solve scientific problems using primary and secondary data, crifical thinking skills,
and scientific processes.

> Communicate scientific understanding using suitable language and ferminology.

> Explain non-infectious disease and disorders, and describe a range of technologies
and methods used to assist, control, prevent, and treat nonrinfectious diseases.

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



312
m Vaccines and Vaccination >

Key Idea: A vaccine is a suspension of antigens that is produ

—M Vaccines and Vaccinat

Key Idea: A vaccine is a suspension of antigens that is
deliberately introduced into the body to protect against
disease. If enough of the population is vaccinated, herd
immunity provides protection to unvaccinated individuals.

deliberately introduced into the body to protect against
disease. If enough of the population is vaccinated, herd and
immunity provides protection to unvaccinated individuals. antiged again. If enough of the population is vaccinated,
A vaccine is a preparation of a harmless foreign antigen that erd immunity (indirect protection) provides unvaccinated
is deliberately introduced into the body to protect against individuals in the population with a measure of protection
a specific disease. The antigen in the vaccine is usually against the disease. There are two basic types of vaccine:
some part of the pathogen. It triggers the immune system to  subunit vaccines and whole-agent vaccines (below).

The key idea provides a focus for each
activity. It summarises the focus of the activity
and provides a clear take-home message for

Types of vaccine

Whole-agent vaccine

Contains whole, non-virulent
microorganisms

Inactivated (killed)

Viruses for vaccines may 3
be inactivated with formalin

or other chemicals. They -

1 Subunit vaccine

Contains some part or product of microbes
that can produce an immune response.
Includes vaccines made using genetic
engineering, inactivated toxins, and
conjugated and acellular vaccines, e.g. the
diphtheria-tetanus-pertussis vaccine and
the vaccine against bacterial meningitis.

Attenuated (weakened)
Attenuated viruses are usually

strains in which mutations :_
have accumulated during 3
culture. These live viruses can |

present almost no risk of
infection, e.g. most influenza
vaccines, Salk polio vacci

back-mutate to a virulent form,
©.9. MMR vaccine.

Why are vaccinations given?

Tourists may need specific vaccines if the
country they are visiting has a high incidence
of a certain disease. For example, travellers
to South America should be immunised
against yellow fever, a disease that does not
occur in Australia.

Most vaccinations are given in childhood,
but adults may be vaccinated against a
disease (e.g. TB, tetanus) if they are in a
high risk group (e.g. the elderly or farmers)
or to provide protection against seasonal
diseases such as influenza.

Vaccines against common diseases are
given at various stages during childhood
according to an immunisation schedule.
Vaccination has been behind the decline of
ssome once-common childhood diseases,
such as mumps and measles.

the student.

Annotated diagrams, sometimes including
_ |photo panels, explain the content of the

" |page, providing the information necessary to
complete the activity.

1. (a) What is a vaccine?

d Immunlly

of a signifi portion of a ion provides some ion for indivit who
yg have not been vaccinated and are not immunised). In order to be effective for any particular
e needs to be i against that disease. High vaccination rates make it difficult

(b) Provide some of when are needed:

©2022 BIOZONE International
ISBN: 978-1-98-856655-9
Photocopying Prohibited
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Y

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

se there are very few susceptible people in the population.

»eople who cannot be vaccinated (e.g. the very young, people with immune system disorders, or
as cancer patients).

Low herd immunity: Only a small
of the proportion of the I and healthy
are The disease spreads more readlly through

the population, infecting many more people.

' i Not immunised and healthy

Not immunised, sick and
contagious

Understanding of content is tested through
questions, data handling, analysis,

* 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
viii of the Student Edition.

© 2022 BIOZONE International

prediction, or summary. Students are often
required to apply their understanding to a
new scenario or make connections to related
content. Students must interact with the
information on the page in order to complete
" thir the activity. It is this interaction that provides
— the valuable learning experience, reinforcing —
— and explaining the key idea. Students are —
] frequently asked to work in small groups to —
] discuss ideas and formulate responses. —

o
Z

(b) Why are health when the rates for an i disease fall?

a~

. Some members of the population are unable to be vaccinated. Give an example and explain why herd immunity is very
important to them:

©2022 BIOZONE International
ISBN: 978-1-98-856655-9
Photocopying Prohibited
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Support for Science Skills and Practical Investigations

The Working Scientifically Skills (right) are well supported throughout the
worktext. Throughout the HSC Biology course, students practise these skills by
applying them in practical situations. Regular practise helps students become

WORKING SCIENTIFICALLY SKILLS

Questioning and predicting

proficient in using these skills when they encounter them in assessments.

Practical investigations and hands-on activities appear in context throughout
the worktext. The practical investigations provide opportunities for students

to develop many 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

Planning Investigations
Conducting Investigations
Processing Data and Information
Analysing Data and Information
Problem Solving
Communicating

Appendix 2 (see next page).

» Ensure your students read through the procedure
fully before beginning the investigation.

» Highlight any hazardous or important steps, and
make sure the students follow your directions.

» Alist of the equipment and chemicals required
for each investigation is provided in the appendix.

» Only standard equipment commonly found in

high school laboratories or classrooms is used.
No special kits are required.

1

»

. How are proteins built up into a functional structure?

Describe the main features in the formation of each part of a protein's structure:

(a) Primary structure:

(b) Secondary structure:

(c) Tertiary structure:

(d) Quaternary structure:

Each investigation is clearly

chemical size and shape, they can be separated using
thin layer chromatography. In thin layer chromatography,

ThlS icon 3. St numbered (Sequentla”y nds in proteins. What would this do to the
indicates group through the chapter).
work. g ? : :
beparating Amino Acids by Chromatography

Key Idea: Amino acids can be separated and identified using  the mobile phase is the solvent which will separate the

chromatography. molecules. The stationary phase is a thin layer of adsorbent

There are twenty essential amino acids used by the body  material (e.g. silica gel or cellulose) attached to a solid plate. \'

to make proteins. Because each amino acid has a different

A sample is placed near the bottom of the plate which is
placed in an appropriate solvent (the mobile phase).

Investigation 3.2 Separating amino acids

See appendix for equipment list:

BNoo

1

Do not handle the to avoid i it. Solvents and
solution should be used in a fume hood. You should wear protective eyewear and gloves.

Wear safety dfoves and goggles during this investigation.

N

o[o[e[e]

©

. In a fume hood, pour the solvent solution into a

. Cover the solution with pardfilm or clingwrap

2. Cut a piece off filter paper or chromatography paper into
a strip 5-6 cnf wide. It should be long enough to reach Chromatography set up
SRRt N SRR IR T
Clingwrap (prevents -
: poviee (reie il or
Hazards, where applicable, |*e Boskor  soumomeioBSBY  bambon stk
. . 5
are clearly identified on the ~ [*f""s
investigation. % amino
first
Ind so on. Filte
PTOCE T UIRIOWIT SOTATION OTTHe TOuT Th-0oT. Record Amlao:aold, o

chromatography
‘paper (hung from
pencil or bamboo
stick)

which amino acid was placed on which dot.
Pencil line
beaker to a depth of just over 1 cm. Set up the
chromatography paper as in the diagram on the right. Chromatography
lution

and leave for up to an hour or until the solvent
front is about 1 cm from the top of the chromatography
paper.

In a fume hood, remove the paper and mark the solvent front with a pencil. Dry with a hair dryer. Pour the
solvent into the waste container provided by your teacher.

. In a fume hood, spray the chromatography paper with ninhydrin solution and dry with a hair dryer on heat

for about 5 minutes. The spots of amino acid should become visible. Alfernatively, the positions of the amino
acids can be viewed with a black light.

. Identify the unknown amino acid. Measure the distance from the start position to each amino acid and record.

Measure the distance from the start position to the solvent front and record.

. What was the unknown amino acid?

Use the formula below to calculate the R; values for the amino acids you used. Each amino acid has its m yalue Bf
values can be used to identify unknowns in reaction solutions.

tigation 3.3 Modelling protein structure

equipment list.
or this activity.

d pipe cleaners with four colours. We have used 2 white, 2 pink, 2 purple, and 4 blue but you can
 the colours you have. Each colour represents a different amino acid.

in the centre of each pipe cleaner (Figure 1). The twist represents the amino acid's functional

ino acids together (figure 2) by twisting their arms fogether in the following sequence:
»ink 3) blue 4) purple 5) blue 6) pink 7) blue 8) white 9) blue 10) purple.

>f protein organisation does the structure in Figure 2 represent?

y tape to the loops of the purple pipe cleaners and fo one arm of each of the blue pipe cleaners.
sent places where hydrogen bonding can occur.

©222 BIOZONE International
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The investigations have been
designed using everyday materials
and equipment easily found in
most high school laboratories.

Distance travelled by spot (from start position)

Distance travelled by solvent (from start position)
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No special kits are required.
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& Testing Food for Microbes

Koy Idoa: Tostng food for the prasonce of dangarous.
microbes ensuras the food we consume s safe.

0. o, rages musl meel
Seeteatog ool 1 mabe at s oo s ol rom
microbial contaminat tamination can sil

or s often i occt o
tanding lecniues ot home. I e sy you wil
Gosgn and camy out 8 pracieal esigaton o oM 1 oe
Tl cotaminton oot

B

See appencix for equipment st

BNoeo

Suln nd ary ot o gl st o et e vl o il conkainton prvent n s
Ve
1. Dacide what feod you

ot (2 i o e
2. Decide if you went 1o fest the food sinply for microial conainaion or do you want fo do & comparative study.
Gomarv suescould nchde camparing il ot of
Rafrigarated food o food laf af room famp
~ Gooked versus uncooked food
~ Food handld with unwashed hands vs washed hands

3. asig your own nvesigation usig th fllowing equprment s
e, seiting elcon, fst ubds, e rod, dled ot

NOTE: 14 i important 1o exclude ary envirormenta mcrobil confamina 7 hands) wh
e ok el S e o o e et o b o i st g

4. Use the space below 10 plan your Investigeton. Use extra paper and stgle it 9 this page if you need fa.

5. Once you have completed your invetigaton, answer fhe questions on fhe following poge.

Some 'practical’ activities give students a
place to develop their skills in planning and
designing an experiment. They then carry
out the investigation they have designed.

gy et

Equipment lists

» Equipment lists for each investigation are

B What Does DNA Look Like?

Key Idea: Strands of DNA can be extiacted from any csls,  cels preciphating the DNA, and removing contamirans. In
‘aclassroom, DNA.

produce the best resuits. ‘soton using ioe cold ethanal It s good to use strawberries

In a lab, scentits usually use extracton Kis to separate  for this method because they are octaploid (nave 8 sets of

'DNA from cels. Theso wil contan all the parts noaded to  chvomosomes) and their colour makes 1 asy o 500 the

e
on the same technique. This inciudes breaking open the s kiwirut, bananas, and broccok can also be used.

. Investigation 2.3 Extracting DNA

Sea append for eqpment st
Work in pairs for this ectvity.

56 strawberries and ploce fhem in  large zp-lock bag. Squash
the strawberries ino a smooth paste. This mechanially breaks up.the
ol but doss nof release the DNA.

§

2. To rolease the DNA add 100 L of water, 5 L of defergent, and

“which would chop up the
DNA. The sclf helps o ramve the profeins bound fo fha DNA and

hem in solaion. Postive ions i the sal olso neufraise the
negative charge of the
flace o pec o it poper i ¢ eee end

e P A Ak o b Pk o et e! e bag
ik he Fite Rumel ond cllow 1o .11 shoud procuce a lear
deish solaion (rght)-

4. Genty e the sthncl o fp f he frasberry seton by placog
o clean glss T o e becker ard careuly Boiring he et
10 o dd ehancl wnl Tare e el bt of hronberry
ion o et

5. Efhanol removes the water from around the DNA so it precipitates
where the ethanol and the solution meet, forming whiish ohie-like
sirands Lo fempertures sped up e preciation end it ONose

ity
The DNA strands can be centrifuged with ethandl fo iscafe fhe DNA
at'a pelet.

1. In the extraction and isoation of DNA:

2. In 2 DNA axtraction, student A cbtsined DNA i long threads, whareas studant B cblained DNA that appaared .

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

400

Creating a DNA Model

Koy Idoa: Nucleotdes pair according o the base paifng rule. o the bases. Thess factors cause the nucleotides 1o join

DNAis maceupof sctsescald nulecilo Tvoprnery - 1uk, Tho st of the DNA are anparalel (hey rn n

factors control the way in which these nucleotide buiding  opposite drections) and there
s reinked togetpn 1) he avalalspacs wihi I of e nl The acviy blow
DNA double holx and 2) the capabilty

Investigation 2.4 Creatfing a model of a DNA molecule

S append for equipment st

il i you twovgh
DNA

DNA base pairing rule
Adonine  ahayspairswith  Thymine A <> T
Trymine  awaysparswih  Adenine T <—» A
Cylosine  avayspaiswih  Guinine G <~—> G

Guanine  aaysparewih  Cylsine G <—»C

Work in G for this actiity.
crpesitepase. Gt ut the femplfe s, ar

ek SO b ke et oo 1o 7
lines so that the grey surfaces urc facing (o vau:y fold). uo nn Cytosine (C) | Guanine (G)
Sl g s ol Guanne @[ (@

< These sre o e ol o o b

2. Cut out fhe complementary strand. The first base (S) s in Thine () |6
otiion 5 o gade.Fo on he v dashed i 50 ha fhe | dning )|
D i fcee e ating ach ohar

Thymine
5 Filin he bl () fo el youplace the ramaiig bses i ymine (1) {6)
e ardr -0 on 1 conplamentry o cenne )|
4. b ut th bases and st thm o the st on the Trymine (1) ()
m o o order I th Tale above Use
short lengths of fape o fix them In posifion. Make sure Thymine (1)_| (@)
e s Cingand th sk 1 In fhe same orenatn [ 1oine
as the ide (61 Sresne ) 1)
Guanine (G) | (i)
5. L up o st s pr € o ) 1k e iter

with fape. The fape fakes the place of fhe hyc
Tngnar Note that o Bk e Facrg in

ot stiking ba pis fogthar, warkig your way around
fhe helix, fo complefe fhe DNA molec

7. Together, or in groups, search online for af least fhree

are they different? 1f you wish, affach pictures of the DNA
prosenations you selected o this page.

Practical investigations may involve
setting up and carrying out an
experiment, or could involve a paper

a8 558555
Prtaconieg ok

practical (above) or modelling activity.

Appendix 2: Equipment List

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

provided in Appendix 2 at the back of the book.

Use these lists to plan and prepare the required
equipment for each practical investigation.

The investigations use materials commonly found
in most high school laboratories and classrooms.

© 2022 BIOZONE International

1: Reproduction

INVESTIGATION 1.1
Plant propagation

Per student/pair

9 x plant/seed containers or trays

3 x planting mediums (e.g. sand, bark,
potting mix%

Rooting hormone

9 x ice block sticks

Secateurs or scissors

Measuring flask or confainer for water

INVESTIGATION 1.2
Germination investigation

4 x plant/seed trays
4 X sefs of 100 tomato seeds or similar
(e.g. mustard seeds)

Sterilised growing medium

Measuring flask or confainer for water

2: Cell Replication

INVESTIGATION 2.1
Modelling mitosis

String

4 x pipe-cleaners (2 colors) cut in half
A3 sheet of paper

Marker

INVESTIGATION 2.2
Modelling meiosis using ice block sticks

Per student/pair

6 x 500 mL beakers

Balance and equipment to weigh sugar
Table sugar o lab sucrose

Potato

Cork borer or scalpel

Paper fowels

Marker pen

INVESTIGATION 2.3
Extracting DNA

Per pair
5 - 6 strawberries

1 large zip-lock bag

100 mL water

5 mL detergent

pinch of salt

1 filter paper

1 x glass filter funnel

1 x 250 mL glass beaker

1 glass rod

~100 mL ethanol (for rinsing)
2 x centrifuge tubes
Centrifuge

INVESTIGATION 2.4
Creating a model of a DNA molecule
Per pair

scissors

Tape or paste

3: DNA ﬂnd Polypep'idc
Synt

INVESTIGATION 3.1
Measuring continuous variation
Per pair

Measuring fape or scales

Graph paper

INVESTIGATION 3.2

Separating amino acids

Per student/pair

Filter paper or chromatography paper
Pencil

Clingwrap or parafilm

Scissors

1% amino acid solutions (leucine, lysine,
glycine).

Chromatography solution (butan-2-ol,
glacial ethanoic acid, water in ratio

Ninhydrin spray or black light
Nitrile gloves

INVESTIGATION 3.3
Modelling protein structure

Per student/pair/group
Pipe cleaners (2 white, 2 pink, 2 purple,
4 blue)

Sticky tape
2 x binder clips or paper clips

4: Genetic Variation

INVESTIGATION 4.1
Measuring continuous variation

Computer with spreadsheeting programme
e.g. Excel.

6: Mutation

INVESTIGATION 6.1
Investigating natural selection
Per student

Computer

Spreadsheet application (e.g. Excel)

INVESTIGATION 6.2
Modelling genetic drift

Per student
Computer
Spreadsheet application (e.g. Excel)

9: Causes of Infectious
Disease

INVESTIGATION 9.1
Investigating microbial contamination in
food samples

Per student or group
Food sample
Agar plates
Inoculation loops
Bunsen burner
sterilising alcohol
Test tubes

Glass rods
Distilled water
Tape

Marker pens
Incubator

12: Prevention, Treatment and
Control

INVESTIGATION 12.1
Investigating the effectiveness of
handwashing

Per class
‘Warm water
Soap

Hand sanitiser

Per individual
1 % nufrient agar plates
Marker pen

Paper towels

Incubator (if using)

INVESTIGATION 12.2

Modelling disease outbreak and spread
Per pair

Computer

Spreadsheet application (e.g. Excel)

© 2022 BIOZONE Intermational
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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/

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.

Students work in small groups so that
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
ideas.

Using collaboration to maximise learning
outcomes

¢ The structure of HSC Biology Modules 5-8 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.

* Collaborating, 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

/_.h

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.

Lyl Creating a DNA Model . ﬁ The Effectiveness of Hand Washing

Key Idea: Nucleotides pair according to the base pairing rule. of the bases. These factors cause the nucleotides to join
There are ten base pairs per turn of the DNA double helix.  together in a predictable way, referred to as the base pairing
DNA is made up of structures called nucleotides. Two primary  rule. The strands of the DNA are antiparallel (they run in
factors control the way in which these nucleotide building  opposite directions) and there are 10 base pairs per 360°
blocks are linked together: 1) the available space within the turn of the helix. The activity below will guide you through
DNA double helix and 2) the hydrogen-bonding capability  constructing a three dimensional model of DNA.

DI You Kow?

Key Idea: Hand washing is one of the most effective ways of  our mouths, such as when eating, or to other people, such
preventing the spread of disease. as when we hand them an object. Hand washing after contact
We, as humans, spend much of our time manipulating  with potentially contaminated material reduces the chance of
objects with our hands, so it follows that our hands are itting microbes to our internal orto others.
covered with the microorganisms found in our environment.  In the practical below you will obtain data on the effectiveness
These microbes can then be easily transferred by touch to  of handwashing.

12.1 the of

Chargaff's rules DNA base pairing rule

Before Watson and Crick described the structure

See appendix for equipment list
of DNA, an Austrian chemist called Chargaff ippendix for equipment s

Adenine  always pairs with mine A <> T

analysed th bese compionof DNA from 2 i 1. The class will be divided into thirds. One third will wash their hands with warm water. One third will wash
number of organisms. He found that the base e their hands with soap and warm water and one third will use hand sanitiser. Your teacher will place you info
composition varies between species but that Ihyinine SRNEHavSpalz R Adanine BRI o2 one of these gmups.PDo not wash your hands until step 5! S

within a species the percentage of A and T bases

are equal and the percentage of G and C bases CrisineBileieve peas il IR Grnie B C Rt o 2. Each person in the group should take a nutrient agar plate and use a marker pen fo label the edge of the lid
are aqual. Validation of Chargaffs rules was the of the plafe with name, the incubation temperature (e.g. 30°C), and which group you are in.

basis of Watson and Crick's base pairs in the
DNA double helix model.

° Left hand before Right hand before
- N~ )
73 é@ Investigation 2.4 Creating a model of a DNA molecule

See appendix for equipment list
Work in pairs for this activity. Template
1. Cut out the opposite page Cut out the template strand. Dark t

Guanine alwayspairswith  Cytosine G <—>C

Then use the marker pen to divide the plate lid info quarters and label them as shown below:

Left hand after Right hand after

Paper practical activities and modelling

- o B s| This activity provides an ideal opportunity
' m%\gﬁ: gfg?nr;lﬁn;rfjggr students to work | .| for students to work together to complete

H a multi-step activity. The results provide a

‘. . . | »|  good starting point for robust discussion,
ln th.sl daCthlyAStUd;r}ti_ﬁ?nhwfrk tc:ggth?r H | which will strengthen understanding and
0 burld a modet. 1his helps students - build skills in argumentation.

visualise its helical structure. = 5

onTinue sTicking fogeTher, working your way aroun 1. ()
the helix, fo complete the DNA molecule

Your technique: Plate number
Mean
7. Together, or in groups, search online for at least three
different representations of a DNA molecule. Evaluate your
model against these representations. How are they similar? How
are they different? If you wish, atfach pictures of the DNA
representations you selected fo this page.

Number of colonies before

Number of colonies after

(®) technique: Mean colonies before: Mean colonies atter:

© ing technique: Mean colonies before: Mean colonies after:

1. Describe your model in terms of the other representations you looked at. What are its strengths and deficiencies?
2. Which technique appears to have the greater abiliy to remove bacteria from your hands? Explain why:

REAE cao22m0zONE ematons o202 BOZONEeatn
s T R olele » o
Photocopying Prohibited 178 | A2 Photocopying Prohibited
T —"

Collaboration and discovery

* BIOZONE's HSC Biology Modules 5-8 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 5-8 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.
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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

Most of the molecule
is made up of

for all antibodies of
the same class.

\tf Symbolic form

| of antibody
How antibodies inactivate antigens.

T Aot | |
o

:
| 3 § e

. 4
Z Vil receptr y
“J] Viral receptor :
< \(&;.m blocked ? e ST =

‘ P

a virus or

Antibodies prevent a viru an
{oxic proteln (o.g. diphtheria
o from binding o its target. B

denti
antibody, ident
; structure of an
Doscribe the

a

— e S
2. Use the d agram above © doscribo three WaY®
_—
e B
_—

e .
o ———

RG /

Support for the Depth Study

The depth study is an important and exciting component of the HSC
syllabus for students, allowing them to explore in detail a topic which
interests them. However, it can also be overwhelming for them as they
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
assessment requirements, we have provided resources to help students
plan and carry out their depth study with confidence.

Chapter 18 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:

Choosing a depth study

* What types of studies, projects, or investigations can be used for
a depth study?

* What type of study is most appropriate for the topic the student
wants to study?

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

Critical evaluation of source material
* What types of source material are available?
* Why are some sources of information more trustworthy than others?

e What is the difference between anecdotal evidence and scientific
evidence?

Presenting the findings

* What is the best way to communicate and share the findings
of a depth study?

e What structure should be used and when, to deliver the
findings?

¢ How should online resources be referenced?

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.

°"1“"§“ Depth Studies:
Guidance and Ideas

Depthstedy
Koy torms o ary o o =
. T,
-
S
B e e
P T B
’ =

|
H
il
§
15
!
3
%
H

What s tho iy

ronce botwaan

Pt v 2 PR v g
i vostgpin,

rmarycoa). For i Sy D6t b g

o e e, g 8 9 s

e

7 o

el <o bat o g et

oo 8 b0 oty O g o, S D S o Aot et
rean 0 a2 s

05l o g 5 22t o g

TS, 0.2 et <Pt o 3 ey S
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Differentiated Learning

Tools for differentiated instruction within HSC Biology Modules 5-8 help teachers to support students at 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 5-8 in a

differentiated classroom:

B Eukaryotic Chromosomes

Keyidos: noaros DA sore stnanhror IA packaging changes
ool ol ol ol o sl Kt od
e T o e b e o st

chromsomes

it o much f o ol .

Nustaosoms = 8 histanes and 2 ums of DNA

st
i b
o g g it e
non (ancodrgregon) /.
T

1. Explin why oukaryotc DNA needs o be pack

2. How do histone proteins hlp inthe caing

s ﬂﬂéﬁ

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, including 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

Ko Wows oo prctmmd and o oo o aongpamatges rooeed d

B e bty s 1 (rw s ueusky ooy pop. s mgmm, (e scatter
hecds o bo procossed. This may include tally charis, ~ graphs) can aiso help denty tren

Tate 1Ty charof s s
Tally charts and tables yabbys fom siream st

ks S 2! =
rﬁnnumnnmd-u'hms-m\w Shae closs (cm) ""Y Nunb
o

SO o
= s

s s e . 150199 w7

» Tabl s and row and coumn headings mustbe 200-29 Mz
cloarand st In  ar ot whs oy oo

e,
{05 ad rows o each it Galctons such b
32 ato an surary ateics (uch 2 maan o

Feriiser Sample (1) Toul Moan

Sy et ks
1o identify trends and compare- x & i o &
Srera eomrs Ftes & - -
e p o |
e o w2 vos wwa wrs a7 ses e}
ey om0 ies) i (172 soe] 3|
over "'“"”'P‘”““"\_ 018 1283 1273 1277 1268 ONG' 5101 1275 |
- 02 20 wos e e vt ssas 17 |
om s iy s wis s oos 24 |

“DNG = D ot garminate * Caloiaton axcuessampe 41
1. Using i Table 2 abovs, expla i more than 1

2. Apage from a sudent logbook is resentad (ight). Using the
data presenied, create  flly chart of size casses of 10 mm: T8 Lot smolt from the pper MumayEiver

size class (mm) Tally. Total Gty b2
W
= wlw(® |
y ! 9| [w|a
= e | % |
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S onlalals
T2 AFhuetted cnrebimed after
3. What sort of pot is suggested by the tally chart as. = rccsweg(nn @) ]
Sopeoprate o s dts set? - |

alolelelol] —

Students requiring extra support in using the working
scientifically skills should be encouraged to refer to the
Working Scientifically chapter in HSC modules 1-4 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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E Separating Amino Acids by Chromatography

Koy ldoa: Amino acids can be separaled and deniied using  the moble_phase i the solvent which wil separate the

chiomatography. molecules. The statonary phase is  thin layor of adsorbent

Thare ot ssorl anino id us b e body alrl (sl gl o clhloe) atachd 08 sld
o Bocause axchamin ok s et & iaced near the battom of the plale which is

plamslpgoiyriced oparsed sing  aced n an sproprae sovent (e moble pase).

i e ot I oer comalog,

crom s
oo egothg)  Babaa sk

|

% In e fume b, o the papr and mr th caen Font with o el By with o b i Pour th
savent into the waste confainer provided by your.

& I fume pood sy the mmmgmpm e it oy o nd e i ol e st
spo
Tl m

e
. ey the s dtancefro the s osion 1o eoch o i nd recr.
Measu

o kb e e et i o fom st Fet e

1. What was the unknown amino acid?

2 value. Bt
values can be used t idently unknowns i reacion soutons.

5 _Ditnce et by spl o st posion)
Distance tavelled by solvent rom start postion)

MR B EEmE

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.

a Engineering for Impro! H Appendix 1: Glossary

T useclmcorboni N danowmanole | a antcoden budding
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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 that is unfamiliar to them. 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 5-8 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.

CHAPTER 1 CHAPTER 2 CHAPTER 3 CHAPTER 4 CHAPTER 5
Reproduction Cell Replication DNA and Polypeptide Genetic Variation Inheritance Patterns in
Synthesis a Population
FORMATIVE FORMATIVE FORMATIVE FORMATIVE FORMATIVE
Activity 35. Activity 52. Activity 75. Activity 95. Activity 107.
Chapter Review Chapter Review Chapter Review Chapter Review Chapter Review
SUMMATIVE
Activity 108.
Synoptic Assessment

_ Ua — il
-]

CHAPTER 6 CHAPTER 7 CHAPTER 8
Mutation Biotechnology Genetic Techniques
FORMATIVE FORMATIVE FORMATIVE
Activity 124 Activity 130 Activity 145 — 5 L
Chapter Review Chapter Review Chapter Review o | M Synoptic Assessment: Module 5
SUMMATIVE s
Activity 146 |
Synoptic Assessment |
CHAPTER 9 CHAPTER 10 CHAPTER 11 CHAPTER 12 "
Causes of Infectious | Responses to Immunity Prevention, e
Disease Pathogens Treatment, and "
Control | bt i ol i s
FORMATIVE FORMATIVE FORMATIVE FORMATIVE e be et
Activity 162 Activity 167 Activity 177 Activity 190
Chapter Review Chapter Review Chapter Review Chapter Review
SUMMATIVE >
Activity 191
Synoptic Assessment R
CHAPTER 13 CHAPTER 14 CHAPTER 15 CHAPTER 16 CHAPTER 17 CHAPTER 18
Homeostasis Cause and Response | Epidemiology Prevention Technology and Depth Studies:
Disorders Guidance and Ideas
FORMATIVE FORMATIVE FORMATIVE FORMATIVE FORMATIVE Assessed by teacher
Activity 201 Activity 205 Activity 210 Activity 212 Activity 218
Chapter Review Chapter Review Chapter Review Chapter Review Chapter Review
SUMMATIVE
Activity 219
Synoptic Assessment

© 2022 BIOZONE International



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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Introductory activities can be useful
to set the scene for a chapter. In this
activity, students are introduced to

Review activities are ideal as
homework because they involve

a self-test of the student's own
understanding of completed work.

the main categories of mutagens. As Most students will have access In this activity, students apply their
they progress through the chapter, to the internet. Sometimes, a understanding of sources of infectious
students explore how mutagens homework activity might involve the disease to answer the questions.

can cause mutations, and analyse student reviewing the resources on Such activities allow the teacher to
specific examples. BIOZONE's Resource Hub for the address any misconceptions before

2 CEYS EENYhg 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 5- 8

Digital Teacher’s Edition

» s nd

Classroom Guide

P> Acomprehensive guide to
effective use of BIOZONE's

HSC Biology Modules 5-8.

It proy jies for use with

Spreadsheets
and Statistics

nal modeling, or data
handling and analysis.
Click here toview the ICT activities
available.

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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> Most activities are supported online via BIOZONE' Resource

Access BIOZONE's
Resource Hub
directly from this

link for a range of
resources to support
the activities.
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Activities that manipulate data
or perform statistical tests are
supported by spreadsheets.
These include all data and
comments on analysis.
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