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How to use this book

The Heinemann Biology 2 Skills and Assessment book
provides the opportunity to practise, apply and
extend your learning through a range of supportive
and challenging activities. These activities reinforce
key concepts and skills and enable a flexible approach
to learning. There are also regular opportunities for
reflection and self-evaluation in the final worksheet in
each area of study.

This resource has been written to the VCE Biology
Study Design 2022-2026 and is divided into five areas
of study—two in Unit 3 and three in Unit 4.

BIOLOGY TOOLKIT

The Biology toolkit supports development of the
skills and techniques required to undertake primary-
and secondary-sourced investigations, and covers
examination techniques and study skills. It also
includes checklists, models, exemplars and scaffolded
steps. The toolkit can serve as a reference tool to be
consulted as needed.
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KEY KNOWLEDGE

Each area of study begins with a key knowledge
section. This consists of a set of summary notes that
cover the key knowledge for that area of study. Key
terms are in bold and are included in the glossary
of the student book. The section also serves as a
ready reference for completing the worksheets and
practical activities.
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The first four areas of study consist of four main
sections:

¢ key knowledge

e worksheets

e practical activities

e past VCE exam questions.

Area of Study 3 in Unit 4 supports development of the
key science skills that you need to successfully design
and conduct a scientific investigation.

Biology toolkit

+ for developing the 8
support for developind O
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UNIT AND AREA OF STUDY OPENER

Heinemann Biology 2 Skills and Assessment is structured to follow the
study design units and areas of study. The area of study opening page
lists the key knowledge for easy reference to the activities that follow.

KEY KNOWLEDGE

i igens
Responding to antig: KEY KNOWLEDGE

Disease challenges and
strategie:

VACCINATION PROGRAMS

92
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WORKSHEETS

The worksheets feature questions that allow you to practise and apply
your knowledge and skills. Each area of study includes a ‘Knowledge
review’ worksheet, to activate prior knowledge, and a ‘Reflection’
worksheet, which you can use for self-assessment. Other worksheets
provide opportunities to revise, consolidate and further your
understanding.

All worksheets function as formative assessment and are clearly aligned
with the study design. A range of questions building from foundation

WORKsHEET 25

Allergic responses
5

to challenging is included in each worksheet.

PRACTICAL ACTIVITY g

Investigating the effect of antibiotics on bacterial

growth
 lsson; 60 it onsecand lsson

Suggosted duration: 30 minutes on i

INTRODUCTION. | MATERIALS.

METHOD.

EXAM QUESTIONS

N7 0870070

PRACTICAL ACTIVITIES

Practical activities offer you the chance to complete practical work
related to the various themes covered in the study design. You have the
opportunity to design and conduct scientific investigations, generate,
evaluate and analyse data, appropriately record results and prepare
evidence-based conclusions. Where relevant, you will also need to
conduct risk assessments to identify any potential hazards.

Each practical activity includes a suggested duration. Together with
the Area of Study 3 practical investigation, the practical activities
meet the 30 hours of practical work mandated for Units 3 and 4 in the
study design.

Each worksheet and practical activity is mapped to one or more
of the scientific investigation methodologies outlined in the study
design. Completing these activities gives you experience in applying
the methodologies in a wide variety of contexts and prepares you for
designing and conducting your own scientific investigation in Unit 4
Area of Study 3.

EXAM QUESTIONS

Usethe ol

Each area of study finishes with a selection of past VCE Biology
exam questions. This gives you the opportunity to draw together
your knowledge and understanding, and to gain valuable experience
applying this to actual exam questions.

TEACHER SUPPORT

Comprehensive answers and fully worked solutions for
all worksheets, practical activities and exam questions are
provided via the Heinemann Biology 2 <TBC>. In-depth
support for Unit 4 Area of Study 3 in the form of samples,
templates and teacher notes is also included, along with an
interactive SPARKIab for every practical activity.
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Biology toolkit

This toolkit provides support for developing the skills required to undertake scientific
investigations. It also covers study skills and examination preparation. The toolkit can
serve as a reference tool to be consulted as needed.

Scientific investigation

A scientific investigation can be conducted in many different ways. Some examples of scientific investigation
approaches (also known as methodologies) are controlled experiments, fieldwork, literature reviews, modelling and
simulation. The type of scientific investigation methodology and the methods (also known as procedures) selected will
depend on the aim of the investigation and the research question.

Practical work (also known as practical activities) is an important component of many scientific investigations and
involves direct experiences or hands-on activities. Examples of scientific investigation methodologies that involve
practical work are controlled experiments, fieldwork and modelling.

An investigation that you conduct yourself is known as a primary investigation, and the data and information you
collect is called primary data or a primary source. An investigation that involves the analysis of data collected by
others is known as a secondary-sourced investigation. You will learn more about this type of investigation on page xv.

When planning and conducting a scientific investigation, you are required to maintain a logbook to record
information related to your investigation, such as materials and methods, raw data, data analysis-and evaluation, and
sources of information.

The findings of a scientific investigation may be presented in a variety of formats, such as a scientific report, an
article or a scientific poster.

CONDUCTING A SCIENTIFIC INVESTIGATION

Scientific investigations follow a precise scientific method. The checklist on the following page provides a summary
of the elements that are common to many scientific investigation methodologies and scientific reports. Refer to the
checklist and record important information as you conduct your scientific investigation.
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PRESENTING A REPORT ON A SCIENTIFIC INVESTIGATION

Scientific findings may be presented in a variety of ways. A common presentation format at science conferences is
a poster. Posters can get ideas across to a large audience in an organised, concise and creative way. Other common
presentation formats are essays, reports, oral presentations and articles. Each presentation format has its own
conventions. The following table summarises the characteristics of a number of presentation formats.

Presentation format | Characteristics/inclusions

poster + balance of text and visuals » references
« title, subheadings + hierarchy of font size according to subheading
« balanced layout level
« captions for figures and tables + consistent font style—no more than three fonts
report/article  structured with an introduction, paragraphs * mainly text
and conclusion « can include diagrams, graphs and tables

* includes subheadings

essay + structured with an introduction, paragraphs « each paragraph links back to last paragraph
and conclusion + atext-style presentation format—visuals at end in
» introduction states focus of essay appendix
+ each paragraph makes a new point supported » conclusion draws all ideas together but does not
by evidence include any new information
oral presentation * needs to be engaging + stand still and avoid fidgeting
» refer to cue cards but do not read from them » look at audience and appear confident

+ watch audience as you speak

PROOFREADING

After you have completed the investigation and prepared your presentation, it is important to think about and
check what you have done.

Proofread your work to minimise errors and maximise effective communication of the ideas from your
investigation. Use the following questions as a proofreading checklist.

Proofreading checklist ‘ Tick v

Have I:

* investigated the question fully?

+ expressed myself clearly to communicate my-ideas well?

+ used the scientific writing style?

+ included data analysis?

« checked spelling, punctuation and grammar?

* included references?

+ met the requirements of the presentation format?

i Heinemann Biology 2 | Skills and Assessment | Biology toolkit ISBN 978 0 6557 0026 5



Study skills

There are a variety of techniques and strategies you can use to help you study. You may find that you use different
strategies in different situations. For example, you may prefer to highlight key phrases in your notebook throughout
the year but make summaries of topics before an examination. The strategies you choose will depend on personal
preference and may not be the same as those used by your classmates.

Effective study skills involve more than the learning strategies you use. Equally important is when you use those
skills. It is more effective to apply study skills throughout the year, revising and consolidating your knowledge as you
progress through the course, rather than doing a rushed cram just before the examination. Revise your work regularly.
Being organised and setting up a study plan is key to reducing your stress.

GETTING ORGANISED

To get yourself organised, try the following steps.

e Use a diary to write down all homework and assessment tasks as soon as you get them. Note due dates and what is
required.

* Be specific about the tasks you need to do. Rather than writing ‘do biology’, it is more effective to note things such
as which questions to answer and which page to look at in your student book.

e Write a list of everything you need to do each day. Tick off or cross out items as you complete them.

¢ Break down larger tasks into smaller separate parts that are manageable.

¢ Make sure your lists and planners are realistic. Do not set yourself more than you can actually do.

STUDY TECHNIQUES

Studying requires concentration. Remove any distractions and factor in some breaks. Allow a 10-minute break every
hour. Vary your study technique depending on the content to be learned and your personal preference. Although you
may have already found a study technique that works for you, also consider the following options.

Study technique ‘ Tips

Highlighting » Highlight or underline key points as you read your notes
FUNGI or text.

Fungi often look like plants but do not use photosynthesis.
Instead they feed on dead and decaying material, breaking
it down further and helping chemical elements to return to
the natural environment. Mushrooms, toadstools, yeasts and
moulds are different types of fungi.

Summary notes « Create a list of key headings and add some dot points about

ENZYMES each heading.
» Write your own summary of the key ideas in each chapter.

» Use headings and subheadings.

» Underline key words and key phrases.

» Use simple diagrams.

* Remember, the most effective chapter summaries are clear,

Enzymes are:

o composed of protein

o substrate-specific

¢ denatured by exposure to excessive Heat

o dCVldTHer b\/ CXPDSHKC 1o extremes 07£ PH concise and uncluttered.
Diagrams » Diagrams can be used as a summary of key concepts.
) ) » Diagrams are useful memory triggers.
chloroplasts \) thickened I ) . o . .
P U ickened innerwa « Diagrams cover a lot of information in a visual way, with

minimal text.

stomatal opening

guard cells

(turgid) /\/\
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High-level response
Question 1 (12 marks)

a DNA replication occurs during the synthesis phase of the cell cycle. This is followed by nuclear and cell division.
Describe the type of cells that result from mitosis and meiosis, shown below, and complete the labels in the

diagrams provided.
i mitosis

Both parts of

genetically identical diploid cells

I

1

! the question
, are answered.

centriole

chromosomes

spindle fibre

centromere
- . ><><><></

; The correct type of cell is described, and the \
1

, genetic material is stated. X

_______________________________

FPmm e e m - m - - - N \ / /
\ The diagram : nucleus B \\\\\ /Y
, is labelled with | prophase metaphase ;Q?:/
1 the correct | I </N
| scientific terms. | anaphase
ftoTTTTTToos ’ nuclear
membrane .'~ ' _ _ _ __ N
4/\/\‘\ / _reforms_ : ‘Genetically :
: identical !
[ten) — two daughter cells ~— | diploid cells -
, would also be |
it R : an acceptable :
The labels ! =y , answer here.
| are all spelled | QWV P ftTTTTTmooo !
I 1 Ny 7
, correctly. ) PSS
ftTTTTTTTTTo * telophase interphase
and cytokinesis
il meiosis

Both parts of
the question

are answered. gentriole  chromosomes
b e e e e e e = = = - 4 \ \\|///
N S
7 N
~ . B ’ N
= S <
B et - -
)(X)( ) 2
P === === bl \ \ 4
. .
The diagram \ \< | ol
. . nucleus NS =
is labelled with — prophase | metaphase |

the correct
scientific terms.

genetically different haploid cells

prophase I
A
w_ K S %
<> ¢ S
<> Q p
¥ K 4 S
<>
anaphase Il telophase Il and cytokinesis
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| The correct type of cell is

I described, and the genetic
I . .
, material is stated.

metaphase N
plate ,’ \/Me
/A o
A 2
\\\ ///
=<
anaphase |
» \~
| The labels |
x/"""""""""’me ! are all spelled 1
I
D / , correctly. \
7/\\ x \\ e mm—— - - - B
metaphase |
‘Genetically
different

haploid cells’
would also be
an acceptable
answer here.

haploid daughter cells
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b Consider the image of two homologous chromosomes shown to the right.

Name the point at which these chromosomes cross over, and identify the stage
named in part a in which this event occurs. Explain the significance of this event

for the continuity of species.

______________________

The point of crossing over is
correctly named. X

. The correct stage in which \
! crossing over occurs is !
| identified. |

______________________

Both parts of the question are
answered.

¢ Identify and explain:

Chiasma is the point at which homologous
chromosomes cross over during prophase |
in meiosis. Crossing over allows homologous
chromosomes to exchange genetic
material, producing new combinations

of genetic information in the daughter
cells. This process is called recombination.
Crossing over is significant for the
continuity of species because it produces
genetic diversity, which allows populations
and species to adapt to changing
environmental conditions, improving their
chance of survival and reproduction.

i one disadvantage of asexual reproduction

| The disadvantage is stated \
1 and an explanation of why it is !
: a disadvantage is given. :

The implications of the
disadvantage are proposed.

______________________

i The limiting conditions are
| stated.

______________________

. The advantage is explained :
: in terms of the individual, the 1
, population and the species. :

1
| stated.

is used.

______________________

Relevant scientific terminology i-
1
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In a changing environment, 9
for example where a disease
is introduced, all individuals

in an asexually reproducing
population are vulnerable,
meaning the population and
the species could become
extinct. Asexual reproduction
is usually a disadvantage in
the long term.

Sexual reproduction generates
genetically varied offspring, increasing
the chance of adaptation and survival

of the population and the species in
changing environmental conditions. For

“| example, genetic diversity in a population
may mean that some individuals in that

Increased genetic diversity improves the
evolutionary potential of a species.

popu[ation are resistant to a new disease.

The reasoning behind

the answer is presented,
demonstrating understanding
of the content.

Correct scientific terminology
is used.

The explanation provides clear
information about the process
and its significance for the
continuity of species.

An example is used to
illustrate the explanation.

The disadvantage is
explained in terms of the
individual, the population
and the species.

Relevant scientific
terminology is used.

The advantage is stated
and an explanation of
why it is an advantage is

The implications of the
advantage are proposed.
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