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Meeting Key Competencies

The three skill sets underpinning senior syllabuses in Queensland QC E BIOLOGY CEUB/\II?T'E?CY
&2

©ei0z0nE

(literacy, numeracy, and 21st century skills) are well supported in
Biology for QCE. We have utilised the 5Es instructional model as a . iy
basis for developing materials for this series. The 5E sequence is not a i @ NSweg
a linear one, but an iterative spiral in which student explanation leads
to further exploration and so on. In this manner, related activities build
connections and deepen understanding. By successfully completing
the activities students can demonstrate competence in key skills and
knowledge, learn to plan and evaluate their work, think critically and
independently, and respect the view and values of others. BIOZONE's
workbooks and associated products provide a varied and interesting
suite of resources which, if used effectively, can help your students
achieve key competencies in all areas of biology.

UNITS 1&2

Encouraging independent learning and
collaboration using the 5 Es model

The Five Es
Engage:  make connections between past and
present learning experiences.

Explore: become actively involved in the activity.
Explain: communicate the learning experience.
Elaborate: expand on the concepts learned.
Evaluate: assess understanding of the concepts.

Use activities in class to engage a student when introducing a topic, or to consolidate
student understanding and summarise the material covered by other methods. Using
activities in class provides valuable opportunities for peer-to-peer learning.

ENGAGE:
Highly visual activities

2, et el The check-box format of the contents pages and the chapter introductions provides a
A connected plan of . .
focus for planning achievement.
study
EXPLORE: Activities encourage students to be independent learners and seek the answers to

questions posed by the activity. They do this through creating their own models, analysing
their own or second-hand data, or interpreting diagrams. Most activities are supported by
web-based resources in the form of animations and video clips.

Independent, self
directed study

All activities first engage the student with a key idea and a visual delivery of content.

Student engagement with this material leads them to the questions that require them
to communicate their understanding of the content. Students are encouraged to use

appropriate biological terms as referenced in the chapter introduction (key terms).

EXPLAIN:
Communicating is the
key to consolidation

Most introductory activities are supported by activities in which students apply their

EL'.AB.ORATE: understanding of ideas to a new situation. These 'follow-on' activities often involve data
Building up . ) .

analysis, and support science practices.

Many activities contain moments for student evaluation and formative assessment, but
EVALUATE: each unit also concludes with a more comprehensive synoptic activity, which may be used
Easy assessment as a formative or summative assessment to evaluate a student's understanding of key

skills and knowledge.

© 2018 BIOZONE International




The Contents: A Planning Tool

The contents pages are not merely a list of the activities in the workbook. They serve as a planning tool for the programme
of work to be completed. Students can identify the activities they are to complete and then tick them off when completed.
The teacher can also see at a glance how quickly the student is progressing through the assigned material.

Contents

Using This Book
Using The Tab System ..
Using BIOZONE'S Resource Hub ..
Answering Exam Questions

36 Active Transport.
37 lon Pumps and Cotransport.

38 Investigating Transport Across Membrane:
39 Membranes and the Export of Proteins ....
40 Endocytosi:

41 Active and Passive Transport Summary....
42 KEY TERMS AND IDEAS: Did You Get it?

Basic Skills for QCE

L UL L L

Key Skills and Knowledge

1 How Do We Do Science? .. Prokaryotic and Eukaryotic cells
2 Systems and Systems Models
3 Types of Data Key Skills and Knowledge ...............c.cccc.cc....
4 Planning a Quantitative Investigation . o B mpCalisilieUiGitie
5  Accuracy and Precision.. .8 4 x:m gre”C(’e\‘IIs ’:?desom_““'I“"'“'““"“"“"“"'“ The teacher can see at a glance
¢ g il M a: 210 ° oo . o s how this student is progressing
7 Fractions, Percentages and Ratios . .1 ‘w . .
8  Dealing With Large Numbers....... a7 g”g'g_s Of EUKAIYOtS....ovvvvssns through this unit of work. Any
9 Practicing With Data.......... : PI:':“ o concerns with progress can be
10 Apparatus and Measurement.
0 Identifying Structures in a Plant Cell.................. addressed early‘

11 Drawing Graphs .............
12 Interpreting Line Graphs
13 Correlation and Causation .
14 Mean, Median, and Mode ..
15 What is Standard Deviation'
16 Reliability of the Mean....
17 Detecting Bias in Samples .
18 Statistical Tests: Which One to Use?
19 Linear Regression.
20 Student's t Test......
21 Chi-squared Test for Goodness of Fi
22 KEY TERMS AND IDEAS: Did You Get it

1 Animal Cells
2 Identifying Structures in an Animal Cell
53  Cell Structures and Organelles

54 Identifying Organelles
55 Optical MiCrOSCOPES.........ccoueueuirniriiiiieicieniins
56 Preparing a Slide.
57 Staining a Slide
58 Calculating Linear Magnification ..
59 Making Biological Drawings ...
60 Observing and Recording Using a Microscope. 76
61 KEY TERMS AND IDEAS: Did You Get it?........ 77

Activities supporting mandatory
practicals are shown in RED.

NN

LU LU UL LU el lslsiss]else/le

Internal Membranes and Enzymes

UNIT 1: CELLS AND Key Skills and Knowledge ..o 78
-l 62 Enzymes 79 Lo i .
MULTICELLULAR ORGANISMS 1 63 Models of Enzyme Activity s 4————— Activities supporting "Science
TOPIC 1: Cells as the Basis of Life 1 64 How Enzymes WOrk.........ccccocuuceueerrrecrienierenns 81 as a Human Endeavour" (SHE)
1 65 Enzyme Kinetic: 83 .
Cell Membrane -1 66 Enzyme Inhibition ....85 are shown in ORANGE.
Key Skills and Knowledge - 67 Inve.sli.gating Enzyme A.cl.ivity
1 23 The Plasma Membrane...... -l 68 Achieving Metabolic Efficiency.
_1 24 Phospholipids and the Properties of = IO SR CU s
Membranes 32 1 70 KEY TERMS AND IDEAS: Did You Get it?
1 25 The Structure of the Plasma Membrane............ 33 N
- 26 How Do We Know? Membrane Structure 35 Energy and Metabolism
-1 27 Cell Membrane Research 36 Key Skills and Knowledge
.1 28 Diffusion 37 .1 71 Energy Transformations in Cell
1 29 Investigating Diffusion ..........c.ccccceereriirrreirnien. 38 1 72 The Role of Photosynthesis .
-1 30 Diffusion and Cell Size .1 73 Chloroplasts
-l 31 Investigating the Effect of Cell Size. 1 74 Photosynthesis: Inputs and Outputs..
-1 32 Overcoming Limitations to Cell Size 1 75 Investigating Photosynthetic Rate
-l 33 Osmosis -l 76 Photosynthesis and Productivity
-l 34 Estimating Osmolarity .........c.ccccooevinivcniicninns 1 77 The Role of ATP in Cells.
-l 35 Water Relations in Plant Cells........................... 45
CODING: Activity is marked: ¢ to be done \ﬁ when completed Proquyotic qnd Euquyotic Ce"s
Key Skills and Knowledge ............ccceevueenn... 54
~I|43 The Cell is the Unit of Life.........c.ccceeecuernennnnne. 55
L]
Students can mark the check 21|44 What are Cells Made Of?........cccoecvveiecineennnnne. 57
boxes to indicate the activities “1|45  What Cells Need for Survival ..........ocoovvervven... 58
they should complete. This — > | 21|46 Prokaryotic vs Eukaryotic Cells ...................... 59
helps them to quantify the work /i .
to be done and plan their work. V1147 Origins of Eukaryotes.........ccccvvveeeviiieeenieecneee. 60
V1188 Cell SIZES oo 61
189 Plant CellS ......veeeeeeeeeeeeeeeeeeeeeeeeeeeseeseesens 62
. - °1150 Identifying Structures in a Plant Cell.................. 63
Ticking off the activities as they 7 . ying
are Comp|eted gives students a ’ _I 51 Anlmal Ce”s ...................................................... 64
sense of progression and helps °1|52 Identifying Structures in an Animal Cell ............ 65
them to be more personally .l 53 Cell Structures and Organelles.............c.cccecuenne 66
organised in their work. .
.l 54 Identifying Organelles ..........cccocoeerieriiiiienieene 68
-l 55 Optical MiCrOSCOPES........cceerueriiieiieiiieiieeieenes 69
- 56 Preparing a Slide........cccceeiriiinieiiinieieeee 71
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Introducing the Biology for QCE Content

Each chapter in Biology for QCE Units 1 & 2 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,
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.

This identifies the
part of the course
to which this
chapter applies.

The list of key terms
can be used to create
a glossary for revision
and encourages
appropriate use of the
correct terms when
answering questions.

Coloured flags
identify points related
to "Science as a
Human Endeavour"

g cellular respiration

Energy and Metabolism

Activity
number

Key terms Obtaining energy for life

aerobic Key skills and knowledge

alcoholic fermentation O rtier in cells.
anaerobic P from glucose
puss Mark the check boxes of  fesourceoitnis

autotrophic
Calvin cycle

the bjocives (o complets [
and tick off when finished. |mersand

carbohydrate energy transfer.
chlorophyl

chloroplast

cristae

electron transport chain
ethanol

fermentation

Darioutn Cllege
glycolysis

grana Photosynthesis

heterotrophic Key skills and knowledge

Krebs cycle [ 3 Describe the ecological role and importance of plants
photosynthesis is an enzyme-controlled series of cf

the chloroplasts of plant cells and it uses light e

Producers. Recall that
ical reactions occurring in
Gy to synthesis glucose.

lactic acid fermentation
light dependent reactions
light independent reactions [ 4 Summarise photosynthesis in both a word
equation, identifying raw materials and
food is produced and what it s used,
light dependent reactions and th

ation and a balanced chemical
products. Identify the form in which th®

7 Summarise photosynthesis in terms of the
ht independent reactions (the Calvin cycle).

matrix

mitochondrion

(SHE), manipulative
skills (SKILL), and
mandatory (red) and
suggested (blue)
practicals (PRAC)

Energy Transformations in

Koy Idea:Tha energy from sunght s captured and stored as  Enary flow in the call of an aufotoph (a plant) is shown

has a central role n acing as an energy

of colllar respiration. Hyciolysis o ATP providos the energy  carter 1o power metabolc reactons. Some of the energy is
lost as heat during these reactions.

glucose, which powers the production of ATP In the process

for the chemical reaciions in ing systems.

notosynivess s a
chomicaprocess hat ™

Onygon
A

Gyt o)

below. Note that ATP |

Introduce the concept with a
grounding activity

Cells

Nolo: Hotoroophs depord on
e ) oo

Photosynthesis e T

0P

ke

Tho nyeolysis of ATP provides the
anergyfo metabolo reacions
Each ol of ATP hycrolysed
oloasas 307 ki of energy. Some
nergy i lorad nchemcalbonds,
Wi o @ st 32 heat.

ofgucose

d +Pi
0
o y
B -
wir "H( o

Water <o

Aphotosynihetc lantcal |

i

-The activities in the workbook
pertaining to these key
knowledge outcomes

photosynthesis O 5 Describe features of chloropééts that are related to their role in photosynthesis. 7
stroma [ O ¢ [gZ@nvestigate thpfiect of light on the outputs of photosynthesis. 75
thylakoids I—) =] % how enhancing photosynthesis could improve production of f 76
uel, reduce dependence on fossil fuels, and improve sustainabilfy.
lular respiration
Key skills and knowledge
& Explain why organisms need to respire, recalling the universal role of AfP in 7
metabolism. Recognise that organisms can respire aerobically and any erob\cally
9 Recognise that cellular respiration is an enzyme-controlled series offchemical 79
reactions and that aerobic respiration requires oxygen

10 Recall the structure of a mitochondrion and ts role in cellular resiration. Identify 79
the main steps in the complete oxidation of glucose by aerobic gellular respiration:
glycolysis, Krebs cycle, and electron transport chain. e—————— For students:

11 Summarise the reactions of aerobic respiration in a word eqytion and in a 79 .
chemical equation, including the ATP yield. Teacher's note: Jhe actual ATP yield is Key kn ow|edge and skills
lower than the theoretical maximurn yield of 36-38 ATP begause of factors (such as
membrane leakiness) that dissipate the proton gradient gfid reduce efficiency. are drawn from the syII abus.

12 Describe anaerobic (without oxygen) pathways for ATP eneration in eukaryotes: 81

lactic acid fermentation in mammalian muscle and alcgholic fermentation in yeast
and plant roots. Compare the energy yield from aerotfic and anaerobic pathways.
Teacher's note: Fermentation is not the same as angerobic respiration, which, by
definition, involves an electron transport chain with/én electron acceptor other than
oxygen, e.g. nitrate, sulfate, or elemental sulfur. Fgrmentation utilises substrate-level
phosphorylation and not an

graglent to generate ATP.

13 [ZZI@pMeasure oxygen consumption in respifing organisms using a respirometer.

O 1 [ZZTa@pMeasure the outputs of fermentatioryin yeast grown on different substrates.

Follow with an activity expanding
on that concept

They are purposefully brief,
with enough information to
provide a framework, but not
78 so much that students are

82 overwhelmed.

. Photosynthesis: Inputs and Outputs

Keydaa:Protoinesitsho prooss by wich gt energy  dopondont phak, gt anergy s comvered o chomica

Pmmsvnmcs\s s o ndamontl mporares to i ings  mambranc of o hlropase. e reacionsof e gt

e it transforms suniight energy inlo chemical energy  independent phase, the chemicalenergy s used o synihesise.
ciored n molacues, Tris phaso occurs i tho stroma of cioroplasts.
carbon dicxide (a waste product of cellular metabolism). ~In photosyninesis, water s spit and eleclrons are fransforred
Photosynthess has two pl together with hychogen fons from water o CO,, reducing i 1o
and the ight ndependent phase. n the reactons of the lght _tiose phosphates (then converted to sugars).
e forcoar eapration.

Light dependent phase (LDP): Light independent phase (LIP):
nase of photosynihess, chiorophyl The second phasa of phtosyriess occurs in
e siroma and uses the NADPH and the ATP to

producod. Th ght dopondont phaso occurs n the

Osygen
Chiorplast
vt mermbran

Coluar rospiraton s a.
el procesa

onosphate P

Thyasols

vy €0, ron o s Monosacchardes (e, gucose)
Heateneray Carton doide provides aw mteras anorcaromyarats. v
for Gucose producion. 2nd aming s
b= Rubisco (e i h cenel
AsB A8 + heat enzyme n he P of
oI ATP provide energy for metsbol reactions? =y
i ADP 4P o) g et
il occr v 600, +6H,0 ——o' 5 CgH,,0,+60,
o ko s eyt o el Crior
1. How doss ATP act as a supplie of nrgy to power metabolc reactons’” 1. Explain how reaction and the fght tinkedt

2 @

® is source of enaroy:

2. Wiite a word equation for pictosyrihess:

a what s s role?

donty the v

4. In what way are the processes pictured above

4. Stato the fato of the following molecules invlved in photosynthesis:

(@) Carbon oxide:

(b) Oxygen:
) Hyarogen

B Fillin the raw material (inputs), roducts (oututs)

Main product

Nm

oY —
onergy

D ] st [

blue) was used the phatosynthetic

.
process. The resus o tre experiment o shown below:
Expariment &: 60, + 12H,0 + sunigh energy-» GH,,0; + 60 + 6H,0
Expariment B: 600, + 12H,0 + sunightsnergy-> CyH,,0 + 60, + 6H,0
From these resuts, what would you concuda abo th source of e axygen i
@
©

7. Nama the products th

8. Describe what happens during

@ o esis:

) photosynthesis:

9. Whatis the function of each of te following in photosynihesis:
(@) ATP:

(®) NADPH

(© Light

(@ Chlorophyi:

(o) Carbon dioxice:

() water:
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Finding Your Way Around

The content of the Biology for QCE Units 1 & 2 is organised into 17 chapters, each one beginning with an introduction
and concluding 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, data analysis or interpretation,
or biological drawing. An important feature of each activity is the key idea, which encapsulates the activity's main focus.
Clear annotated diagrams and photographs are a major part of almost all activities and the student's understanding of the
information is tested through a series of questions and/or data handling and interpretation tasks. The tabs for each activity
identify the nature of the activity, and identify related material and external weblinks, which provide support for the activity.

m Transpiration

Key Idea: Water moves through the xylem primarily as a
result of evaporation from the leaves and the cohesive and
gradient in solute concentration that increases frof adheSive properties Of Water molecules.

roots to the air to move water through their cells. Wateom
passively from soil to air along this gradient of increasing

Transpiration

Key Idea: Water moves through the xylem primarily as a
result of evaporation from the leaves and the cohesive and
adhesive properties of water molecules.

lants lose water all the time. Approximately 99% of the

water a plant absorbs from the soil is lost by evaporation
from the leaves and stem. This loss, mostly through stomata,
is called transpiration and the flow of water through the
plant is called the transpiration stream. Plants rely on a

solute concentration. The gradient is the driving force for the
movement of water up a plant. Transpiration has benefits to
the plant because evaporative water loss cools the plant and
the transpiration stream helps the plant to take up minerals.
Factors contributing to water movement are described 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 the student.

Air
Evaporative loss of water from
the leaves as water vapour

The role of stomata

Water loss occurs mainly through
stomata (pores in the leaf). The rate

of water loss can be regulated by
specialised guard cells each side of the
stoma, which open or close the pore.

Leaves
Highest solute concentration ) Stomata open: gas exchange and
Lowest water concentration transpiration rate increase.

) Stomata closed: gas exchange and
transpiration rates decrease.

Water flows passively from a low
solute concentration (high water
concentration) to a high solute
concentration (lower water
concentration). This gradient is
the driving force in the transport
of water up a plant.

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

The continuous flow of water

is called the transpiration Solute

stream. It is primarily particle
responsible for water moving
up the plant. l&— xylem
CAH
o

Soil
Highest water concentration A ’
Lowest solute concentration i

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

k Water

1. (a) What is transpiration?

(b) Describe one benefit of the transpiration stream for a plant:

2. How does the plant regulate the amount of water lost from the leaves?

©2018 BIOZONE International
ISBN: 978-1-927309-83-4
Photocopying Prohibited

Related content is identified through the tab system. This
activity also has a weblink assigned to it. See the next
page for more information on the tab system.
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Using the

Tab System

The tab system is a useful way to identify important parts of the QCE Biology syllabus. The colour coded page tabs show
where science inquiry skills, practicals, or "Science as a Human Endeavour" material has been incorporated into an activity.
The tabs also allow you to see at a glance if online support is provided and if there are content links with other activities.

Weblinks

This tab indicates the activity is supported with online content.

Bookmark the weblinks page:
www.biozone.com.au/weblink/QCE1-9834

Access the external URL for the activity by clicking the link

Link

Connections are made between activities
in different sections of the syllabus. These
activities may contain related concepts or
they may provide background information.

Red tabs indicate that the activity
contains the following (L — R):

¢ Mandatory practical
¢ Manipulative skill
e Science as a human endeavour

Blue tabs indicate the activity contains the following (L — R):
e Suggested practical

* Data analysis and interpretation
» Tasks involving mathematical or numeracy skills

Identifying practicals Identifying manipulative skills

Cell Membrane
Topic 1

The structure and role of the cell membrane

uuuuuuuu

Passive fransport across cell
Key skifs and knowiedge

Investigating Diffusion

23
343

032

B

Understanathe 33 35 41

Wand animal cols

E Investigating the Effect of Cell Size

The QCE Biology Syllabus requires students to develop
their practical skills. Activities to support practical skills are
identified in the workbook via the practical tabs.

A red practical tab indicates a mandatory practical.
A blue practical tab indicates a suggested practical.

%NETC 11 Prokaryotic and
P Eukaryotic Cells

Cells are the unit of life

Students need to develop specific manipulative skills in
order to be able to complete practical components of the
syllabus. These skills are identified on the page with a red

manipulative skills tab.

© 2018 BIOZONE International



Identifying science as a human endeavour Identifying skills

UNIT 2 Immune Response ; m Modelling Photosynthesis and Cell Respiration

Topic 2
p prcosess gong 01
cirsion, mlecies now mlecls. In
Key terms. The body’s layers of defence.
a ™ Glucose
g h ol o e majo hstocompatiy compie MHC)
mmuncsuppression, and ecion “

olows:

prtipanty
e lriariisliaticmittatop i -
o 177179 N
et ettt e
IS b W/
o (€) Natural g ir ror - et

u Deali Carbon: Hydrogen: Oxygen:

Specific immunity

Koy skills and knowledge

o rurflos) incluing he  180-182
181

rosponss 037 Doscrive clonal selecton and he basi o immunciogcal merfly Explan howthe 183
T cel (T ymphocyte)
ymus - o

ety and active 185
iy,

inbimars 196

The Nature of Antigens

Acquired Immunity

=
g
o

[3[0] | 5[] ]
Through "Science as a Human Endeavour" contexts, students QCE Biology provides students with ample opportunity to
develop an appreciation about the nature and development of practise the skills necessary for scientific inquiry. These skills
science, how science is used, and how it influences society. are identified on the relevant activity pages.

Mathematical skills and numeracy

QCE Biology supports students in developing the mathematical skills needed for scientific enquiry. Fundamental skills are
covered in the introductory chapter and are supported throughout the book in a variety of ways, e.g. making and recording
observations, evaluating error, graphing, and interpreting and analysing data (including statistical analysis).

[ Drawing Graphs uRenabm of the Mean

Basic Skills for QCE

Q
> Skills in this chapter (and > Expressing data in ways > Graphing skills, including » Determine the reliability
throughout the book) help that make them easy to knowing which graph to of data by plotting
prepare students for the understand, visualise, choose and how to format confidence intervals.
data test in Unit 3. and work with. it correctly.

© 2018 BIOZONE International




Making Use of Weblinks
The weblinks tab identifies if there is online content supporting the

B Prokaryotic vs Eukaryotic Cells activity's content. Weblinks are only accessible through a specific

i e sl ot s oAk o url (below), so bookmark the address at the beginning of your
S i W, o o0 3 e e s AR oA oo teaching year and always have them on hand. For the most part, the
foctstcka man ot ot e e s, weblinks comprise short video clips or animations aimed specifically
Frsanotc ot ool oot — at the activity content. These are external sites from a wide range of

cells. Examples of bacterial cells include E. cofi and ' ‘eukaryotic
Staphylococcus aureus. »  Eukaryoti large (30-150 pm). They may exist . H
> They are small(generally 0.5-10 ) singe clls pantol amallelliar organm reputable sources and are invaluable as support to explam content or
uneahan » Wolipe Inear chromesomes consitng of ONA and
b Trey arorlively uaructurd anc hv e colar
,

o D e ooy s e complo oy cl i view an animation of a process such as diffusion or active transport.

free floating within the cell cytoplasm). more structure and internal organisation. . .
o T e It's easy and we've done the hard work for you. Just click and view.

Prokaryotic cells Eukaryotic cells
> > [

Simple cell structure

CELLS alivel Interactive Bacteria Cell

Membrane-bound
organelies are absent

Peptidoglycan The image above shows a A human white blood cel (above) s an
collwall bacterium called Escherichia coll example of an animal cell

List three features of a prokaryotic cell
(a)
(b)
{e)

(d) Name an example of a prokaryote:

© celisalive.com

List three features of a eukaryofic cell

(a)

(b)

(©

(d) Name examples of eukaryotic cells:

Weblinks exist for most of the activities in the workbook.

In addition to links to external web sites, the WEBLINKS page also provides access to BIOZONEs collection of
annotated 3-D models, organised into three broad categories. Explore the models relevant to you.

ks FAQ | ContactUs

Weblnks
WEBLINK | QCE BIOLOGY UNITS 1&2

Some
the content o

ANNOTATED 3D MODEL COLLECTION

Collections of v - =
annotated 3D | | l_;a Pevelsor
models iﬁ}ﬁ_\\‘ Measurement
Cell Biolos Nominal - I Interval/Ratio

>
P> Chapter | -Basicskil 3 ‘
¥ 3 - . S e = I n

Chapter in the

workbook \ Ordinal
1 How Do We Do Science?
Activity in the GERDR R DR
workbook g T 1 I T —
8 Dealing with Large Numbers

Dealing with Large Numbers Types of Data: Nominal, Ordinal, Interval/Ratio - Statistics Help

3 Corelation and Causation
Corelation and Causation
1 Mean, Median, and Mode Hyper“nk to the

Mean, ecan aniode external website page.

15 What s Standard Deviation

Bookmark weblinks by typing in the address: it is not accessible directly from BIOZONE's website
Corrections and clarifications to current editions are always posted on the weblinks page

© 2018 BIOZONE International




Building Understanding

Biology for QCE Units 1 & 2 focusses on the key knowledge and skills requirements identified in the QCE Biology Senior
Syllabus, and activities have been provided specifically to address its content. Our focus is student engagement through the
use of a concept-based, highly visual approach that provides opportunity to demonstrate skills and understanding.

The introduction to each chapter provides m
The Digestive System

T‘;E:TCWQ Exchange of Nutrients a summary of the learning outcomes.
and Wastes Activities supporting practicals, SHE, and
igeston and absopton manipulative skills are also identified here

Key skills and knowiedge

and presented as a series of short student
learning aims. The students achieve
understanding of each statement by
completing its corresponding activity.

Disingush rglons for ngeston,digesiion, absorption, and oiminaton.

Activities are written and presented so
that students progressively extend and
deepen their understanding, using what
they have learned in earlier activities to

complete later related activities and to
solve new problems.

ofhe mammalan konoy

ibule, \un‘ncm distal convoluted tubule, and

Activity
nuinber

A 10

mermbrancs. Exolan how the e is conconlglod

S s o vaapns s " Digestion and absorption
e e i s Key skills and knowledge

[J 1 Describe the basic structure and organisation of the digestive tract in a mammal,
e.g. human, including the cells and tissues making up the different regions. I
Distinguish regions for ingestion, digestion, absorption, and elimination.

[0 2 Identify the characteristics of the absorptive surfaces within the digestive system, 101-104
e.g. the small intestine. How are these characteristics related to the structure and
function of the villi?

[0 3 Describe the role of enzymes in the extracellular chemical digestion of ingested 102 103
\ food. Describe the source, substrate, products, and optimum pH for one amylase,
protease, and lipase enzyme involved in digestion.

[0 4 Describe how the different breakdown products of digestion are absorbed across 103
the epithelium of the small intestine. Describe how the intestinal villi and the
structure of the intestinal epithelial cells themselves increase the surface area for
the digestion and absorption of nutrients.

[0 s [ZTap Investigate the effect of temperature on the rate of reaction of an enzyme, 105
e.g. salivary amylase.

O ¢ [Z7T@pInvestigate the effect of pH on the rate of reaction of an enzyme, e.g.
salivary amylase, catalase or lipase.

The KEY IDEA provides a focus

for each activity. The key ideas
through a chapter provide a concise
summary of the chapter content.

a Active Transport

lon Pumps and Cotransport|

lon Pumps and Cotransport

Key Idea: lon pumps are transmembrane proteins that use ~ pumps move

energy to move ions and molecules across a membrane  membrane. T

against their concentration gradient. found in alm:
.

Students become actively involved

in the learning activity by interacting

’ with the material, answering the

questions and completing the set

BB tasks. Many activities are suitable
as assessment tasks.

Engage, explore, explain, elaborate, and evaluate: An introductory activity
introduces and builds understanding of a specific core idea. Subsequent
activities allow exploration of the topic, and provide opportunities for the student
to explain and elaborate on what they have learned. Tasks involving evaluation
are towards the end of the chapter or unit.

© 2018 BIOZONE International
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Groups of activities build knowledge
and understanding by giving students
the chance to learn and apply their
knowledge in a series of linked activities
incorporating the 5 Es. For the example
right, students:

Engage: visualise the concept of
hierarchal structure

the relationship between
structure and function

the processes involved
based on understanding of
structure and function

Explore through experimentation

& Evaluate and observation and
explain trends in light of
understanding.

Explore:

Explain &
Elaborate

o9 oo ro conposa of . ol Pl al g e s comuced o ol dorrnd
as prokaryotcor sukaryol. Iy yoas and s Suongy ked lo s snion and
ndamanal o3 of logy. s dss,  Ttnerento e mieresops n ns 6008

B The Cell is the Unit of Life

The cell theory. Al cells show the functions of life
ooy The basicpnciples o o heoryare: | Cale e ko S s wavesee
R . T o o e i

> New ool are formed ony by the ivision o prexistg cols

> e 124 ofor natar used )

opment Respiration
o o il chamical eactons of

et Growth
Reproduction
Excretion
Prokaryotic (bacterial) cells Nutrition
S Viruses are non-cellular
Srgares « Non-cstuar
Cells —> i p
* Nohromoscme, s FNA e DNA b
ww a
Dapard on. mewmm Infurzavivs
eproducon (eplcaton)
Eukaryotic cells
- Cols 30-150um +
1
Plant colls Animal cells Protist cells

s eiroun + Lok coll sl camyou phaoamies

Whie bood cal Amostacel Yeastcall
1 what
2 aausaryotic col?
B (bonving)?

) Which kind ofcal() would s organoli be found in?

(¢) Descrbe te funcion of i organale:

(6) Stato which kind of colls) this organolls would bo found i

(c) Descrbe the functon of i organale:

(6) Name th large, icuiar organele:

(b) Stato whieh kind of colls) this organolls would bo found I

(c) Descrbe the funcion of i organale:

() Lael two regions that can be seen nsde tis organele.

(6) Descrbe the functon of i organale:

tobs

(6) Name tis arge circuiarorganlle (arond):

(b) Stato wich kid of colls) this organolls would be found

(c) Descrbe the funcion of i organale:

(@ Labol tres features relaing o this organcll in the photograph.

The Hlerarcl

M Investigating Amylase Activity

[ ——

e e

(€1 what you hexectod? Expln:

What Are Cells Made Of?

Koy Idon: oo main companeni f  coll oo walor and . Gaton cn combine wih many oihr ments (0
compounds of carbon, rycog oxygen larg mber of cabon based for oganky molces. e

s (rowed). Tray ae mpocant

EYA Staining a Slide

ey dea:Stanng maor o bovewod ndera mirscope o Iving matrial. Sine conan chamical tht noract
can make I easir {0 disinguish pariularCal srucures. Wi molecules n th cal. Some siains bind 1o a paricular

or sirucures. Most sains aro non-visble. and re used on  Othes cause a change n 3 fargal molecul, Which changes
Gead their colour

Some cor

nly used stains
Frslooou | Usadfor
e

St

e

o

s spromn Gy N

| |

s The o mage (1) s unstained and o
R o 3 s ot a8

1. What s the main purpose of using a stain?

2

a o

(2 o vs doad cols: ©

) -

Ba

£l Plant Cells

yoplasn,
Plant in'a coluiose celwall, which gves.
Eukaryotc coll have a smiar basi sructuro, alfough they  them a roguar, unform appearance. Tho coll wal prolects

may vary tromondously n size, hae, and functon. Coran the Gal, maintins s Shape. and prevents xcossive water
includng  upake.
thair surounded by a watery

Generalised plant cell

3@

E Observing and Recording Using a Microscope

Ko o A o cot e i wha g s 4 you vl rctin b ke e ot
ot boogeal rawngs. tis viewd o a good biologcal

1 g Use v e (h oo g
it and e gt sy 1o ook at

you wilstudy the features

sty soon e magicaions i o
‘school microscopes (x 40

In he space right make & bioogial dawing
o onor e actis
ling

srogaphof  a fom e
sophiabatow. e st
o i e veto o

In this sequence students are introduced to an already familiar concept; that the cell is the unit of life. They then learn more
detail about cells (e.g. what cells are made of) and explore the features of eukaryotic cells through diagrams and scientific
images. Students have an opportunity to explore the features of cells for themselves as they firstly learn how to prepare
samples for observation, and then study their samples under a microscope to observe their features first hand.
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LINKS - Making Connections

The LINK tabs help students to connect ideas between different topics in the QCE Biology Syllabus. Connections may
be made to activities that build on or develop an idea, utilise the same core principles in another biological context, or
examine the evidence for a biological process. The connections help students to appreciate that the same core principles
underlie many biological phenomena and there is evidence to support them. Understanding these core principles brings

understanding to a wide range of contexts and situations, even if they are unfamiliar.

E%:commg Limitations to Cell Size &nzymes and Membranes m The Digestive System

Diffusion Gas Exchange in Fish

E The Cell is the Unit of Life

© 2018 BIOZONE International

EXAMPLE @

Increasing surface area
Student's initially learn
how cells overcome
limitations to cell size.
This knowledge is then
applied to specific
examples in subsequent
activities (e.g. increasing
surface area for
digestion).

EXAMPLE @

Maintaining
physiological systems
The properties of
diffusion can be applied
to physiological contexts,
such as countercurrent
gas exchange in the gills
of fish. Students also
see that the principles

of countercurrent
exchange can be used in
thermoregulation.

EXAMPLE ©

Bacterial disease

When students learn how
vaccines can be used

to eliminate bacterial

diseases, they are applying

knowledge gained from
previous activities. In
this instance they are
recalling that bacteria
are prokaryotic cells and
that bacteria can cause
many types of disease in
humans.

11



Differential Instruction with BIOZONE

e ent|a| I i I i i l n I n rvin
) g

baCkg OundS | 1 the SUb I I I guage Sk I E S \N()IklN )( )kS ar (l Slll)l )ort ||1| ')H)(llli: S

MAKING A START

Regardles i - )

imr%ductioi Ct’:) V;/QéCTagﬁtl\élty you might be attempting in class, a 5-10 mi

For collaborative work theyt:ehaec r:gacher is useful orientation for all stt?cqjg:ttse
. ) r can then divi ; L

groups, each with a balance of able and less ablédsetutggnﬁslass into appropriate

o Efficient differential instruction

. . P

require students to d
! raw on several i
to synthesise an answer. areas ofthelrknowledge

* Stronger peers can assi
: . .SSISt weaker students and
:)Oer;eﬁt r(f)rom verbalising their thoughts and presgg}iﬁlgr%ips
unfarr%lialip't ESL students.can ask their peers to gxplam
berefits b ehrms (both scientific and English) and thi
Photosynth(:sispgrr:? SC I7/a F;;r practicals (e.g. Mode//ir;z
: - ell Respirati .
vehicle for this kind of peer-to-ple)e;afle%%i:ée another ideal

m Modelling Photosynthesis and Cell Respiration

Key Idea: Modelling photosynthesis and cellular respiration using paper cut outs will help you better understand the chemical

processes going on.
During photosynthesis and cellular respiration, molecules are broken down and recombined to form new molecules. In this
activity you will model the inputs and outputs of each of these processes using the atoms (carbon, hydrogen, and oxygen) on
the next page. We have placed the atoms in boxes to make it easier to cut them out. At the end of this activity you will be able
to see how the reactants (starting molecules) are recombined to form the final products.

Note: You can either work by yourself or team up with a partner. If you have beads or
molecular models you could use these instead of the shapes on the next page.

Glucose

In Modelling Photosyn i
and Cell Respirationy, thesis
students can collaborate
to model the reactions
involved in photosynthesis
and respiration.

@ Water Carbon
1. Cut out the atoms and shapes on the following page. They are colour coded as dioxide
follows:
Carbon Hydrogen Oxygen <

2. Write the equation for pho\osymhesis here:

Students can use the
element cutouts to show how
matter moves through the
system, and how products
and by-products form.

(a) State the starting reactants in photosynthesis:

(b) State the total number of atoms of each type needed to make the starting reactants:

on: Hydrogen: ————— Oxygen: —————

(c) Use the atoms you have cut out to make the starting reactants in pho(osyn(hesis.
(d) State the end products of photosynthesis:

(e) State the fotal number atoms of each type needed to make the end products of photosynthesis:
Carbon: Hydrogen: Oxygen:

(f) Use the atoms you have cut out to make the end products of phu(osymhesis.

(g) What do you notice about the number of C, H, and O atoms on each side of the pholosyn\hesls equation?

(h) Name the energy source for this process and add it to the model you have made:

Write the equation for cellular respiration here:

w

(a) State the starting reactants in cellular respiration:
(b) State the total number of atoms of each type needed to make the starting reactants:

caon: ___—————— Hydrogen: Oxygen: —————————

(c) Use the atoms you have cut out to make the starting reactants in cellular respiration.

(d) State the end products of cellular respiration:

(e) State the total number of atoms of each type needed to make the end products of cellular respiration:

Carbon: Hydrogen: Oxygen:

(f) Use the atoms you have cut out to make the end products of cellular respiration.

me the end products of cellular respiration that are utilised in photosyn(hesis:
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9 Interactive revision of tasks in class

* Use the workbook PDFs with HIDE/SHOW answers on
the Teacher's Digital Edition to review activities in class

Hostos o o > using a data projector or interactive whiteboard.
inimised by te usoof kosis Hoatex
eat exchangers in which heat s -/ E . .
sl btvean s ng s T ¢ Students benefit from the feedback in class, where
N Tomporar reguaton questions can be addressed, and teachers benefit by
fur insulates mechanisms in air . . H
Snesting iy et e s s e having students self-mark their work and receive helpful

‘evaporation. Animals » Heat wmmn from
tend to rely on panting
or sweating for cooling,
but not both.

feedback on their responses.

inchudog e
> e

e This approach is particularly suited to activities with

including constiction and t .. d . t d t " b
| questions requiring a discussion, as students will be
— » Svasngndpaniny able to clarify some aspects of their responses. Stronger

» Tolerance of fuctuaionin
y temper

Hair loss (moulting) >

students can benefit by contributing to the explanatory

el pars of hobooy

in warmer months =
: ; aid evaporative hea i
‘assists cooling- = L | .
e S f k and cl i ion.
AR 2 e e eedback and class discussio
For most mamm st o1 ‘ e : o
around the m:lh:;mm%':':,' S minfurand @ S;‘ym.igm’wmmx Tl
itions e
n nowy
late heatloss or 9ai s
- (hermoregulate, anhougn ""L“J.s mec
sms 10
use @ mber of sranr; nlwccr;ﬁms el e
a
= 1 Endo:;e S‘s‘erm ﬂlhe following
speci

(a) Seeking "

' pehavioural %

Students A and B will work through Student C is capable.
simpler questions themselves but She completes all of this
may require assistance with the more activity including the more
challenging questions in this activity. challenging questions.

e Gaining Confidence

¢ The questions in BIOZONE's workbook activities have
generally been written in a direct questioning style,
e.g. "What are the differences between A and B", or
"Why are A and B different?". This makes it easier for
the students to understand what is required to answer
the question.

* Questions are also arranged so that simpler questions
(describe, what, identify, name) are generally asked
first, followed by questions demanding an explanation
(explain, how, why, account for). This allows students
to gain confidence from answering the simpler
questions first before attempting the questions that
require more comprehensive answers.

g\
LT

Student D (above) is capable and needs
extension. She works quickly, completing her set
work. She can demonstrate her understanding in
the synoptic question.

¢ This arrangement also allows teachers to direct
students appropriately so that some may attempt only
the simpler questions themselves and work with peers
to attempt the more challenging questions.

E Synoptlc Questlon Unit 1 Topic 2

replacement of damaged or disoased ts

organs Expl

Moving on to Synoptic Questions

* BIOZONE's Biology for QCE Units 1 & 2 contains synoptic
questions that bring together related content of the workbook.
These require students to draw on the knowledge gained in a
range of activities to answer the questions.

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

* Sometimes students will need to interpret the information given
in the question's introduction and integrate their interpretation
into their answer.
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Literacy and Comprehension

Within all areas of science, scientific literacy is an important area of focus. With it, communication in the topic is more
effective, more concise, and less cumbersome. BIOZONE's literacy and comprehension activities provide a vehicle for
increasing the student's familiarity with the use of scientific terms in various contexts. Beginning with the list of KEY TERMS
in the introduction to each chapter, students can create their own glossary of commonly used terms. They can learn to use
these key terms appropriately by encountering them in context within the activities, and reinforce their understanding of the
term by completing the literacy activities throughout the workbook. These take several forms:

Literacy activities use a range of question

types to test vocabulary and understanding of
basic principles. Questions include analysis or
completion of flow charts, drawings or photographs,
mix and match definitions, vocab builders, and

multiple choice.

Mix and match activities ask
students to match each key term
to its best definition. Finding the
correct definition increases retention
of the terms and their meanings.

Comprehension activities require the
students to read a short section of
text and then answer some questions
based on understanding and correctly
interpreting the information provided.
The aim is to provide high-interest
material in a way that encourages
engagement and focus.

1. (a) The molecules labelled A-C are signalling molecules.
Identify the signal molecule that wil bind to the
receptor shown:

) What prevents the other two signal molecules from
binding to this receptor?

KEY TERMS AND IDEAS: Did You Get It?

1. Test your vocabulary by matching each term to its definition, as identified by its preceding letter code.

multipotent

A Atype of cell that possesses the qualities of self renewal and potency.
pluripotel
B Ability to divide many times while maintaining an undifferentiated state.

self renewal Able to give rise to any cells of the body, except extra-embryonic cells.

stem cell D Il formed from the union of two gametes.

potency E  Able togive rise a limited number of cell types, related to their tissue of origin.
2ygote F  Ability to differentiate into specialised cell types.

2. Give an example of each of the following stem cell types:

(a)

(b) Pluripotent:

(¢) Totipotent:

3. Study the diagram of cellular differentiation below and answer the questions following as true or false:

Matures in thymus
Natural killer
lymphocyte

Lymphoid
precursor cell

How| Do We Know? Membrane Structure

Key Idea: The freeze-fra@ure technique for preparing and viewing cellular membranes has provided evidence to support the
fluid mosaic model of the plasma membrane.

Cellular membranes play many extremely important roles in cells and understanding their structure is central to understanding cellular
function. Moreover, understanding the structure and function of membrane proteins is essential to understanding cellular transport
processes, and cell recognition and signalling. Cellular membranes are far too small to be seen clearly using light microscopy, and
certainly any detail is impossible to resolve. Since early last century, scientists have known that membranes were composed of a lipid
bilayer with associated proteins. The original model of membrane structure, proposed by Davson and Danielli, was the unit membrane
(alipid bilayer coated with protein). This model was later modified by Singer and Nicolson after the discovery that the protein molecules
were embedded within the bilayer rather than coating the outside.
But how did they find out just how these molecules were organised?

Cleaving the membrane

The answers were provided with electron microscopy, and one
technique in particular — freeze fracture. As the name implies,
freeze fracture, at its very simplest level, is the freezing of a cell and
then fracturing it so the inner surface of the membrane can be seen
using electron microscopy. Membranes are composed of two layers
of phospholipids held together by weak intermolecular bonds. These
split apart during fracture.

The procedure involves several steps:

Cells are immersed in chemicals that alter the strength of the
internal and external regions of the plasma membrane and
immobilise any mobile macromolecules.

The cells are passed through a series of glycerol solutions of
increasing concentration. This protects the cells from bursting
when they are frozen.

The cells are mounted on gold supports and frozen using liquid
propane.

The cells are fractured in a helium-vented vacuum at -150. A
razor blade cooled to -170°C acts as both a cold trap for water
and the fracturing instrument.

-

ft
—0

v

Razor blade

Proteins leave bumps and
holes in the membrane
when itis cleaved

-

v

The surface of the fractured cells may be evaporated a litle to
produce some relief on the surface (known as etching) so that a
three-dimensional effect occurs.

For viewing under an electron microscope (EM), a replica of the
cells is made by coating them with gold or platinum to ~3 nm
thick. A layer of carbon around 30 nm thick is used to provide
contrast and stability for the replica.

v

-

The samples are then raised to room temperature and placed
into distilled water or digestive enzymes, which separates the
replica from the sample. The replica is then rinsed in distilled
water before it is ready for viewing.

The freeze fracture technique provided the necessary supporting
evidence for the current fluid mosaic model of membrane structure.

howed
they were embedded into the membrane and not a continuous layer
on the outside as earlier models proposed.

500m — e

ard an Grock Daghian,Darimouth Cosege

1. Explain how freeze-fracture studies provided evidence for our current model of structure:

2. The Davson and Danielli model of membrane structure was the unit membrane; a phospholipid bilayer with a protein
coat. Explain how the freeze-fracture studies showed this model to be flawed:
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