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Oxford's 2023 IB DP Science resources are
developed in cooperation with the IB,
ensuring comprehensive coverage of all
topics, structured according to the
syllabus, and fully aligned to the latest
subject guides for Biology and Chemistry.
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The series brings together Oxford's
extensive experience, the IB's approach to BIOLOGY
teaching and learning and future-facing

functionality to provide the best blended
teaching and learning experience, enabling
success in DP and beyond.
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Curriculum information

 |IB Diploma Programme

« 16-18years

» Group 3 Sciences: Biology, Chemistry and Physics

« The courses can be studied at Standard or Higher Level (greater scope,
challenge and teaching time +90hrs for HL)

Important dates:
« Final assessment current subject guides: November 2024
« First teaching new subject guides: 2023

« First Assessment new subject guides: 2025 (May for candidates starting DP in
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the 22/23 academic year)



Curriculum changes

IB’s vision for the new curriculum:

“A relevant and effective [Science] education needs to reflect societal change with a greater focus on
skills and the interconnectedness of concepts, contexts and content, and facilitate deep learning and
student understanding. Developments have taken place to address these needs.”

Summary of the key changes to all three subjects:

« No more Options and content changes

« Conceptual framework changes For concise, teacher-facing, details of
« Greater emphasis on skills development the changes to each course, check out
« Changes to Practical work pages 2&3 of the Course Guides:

« Changes to Nature of Science

» Changes to the assessment model Biology & Chemistry
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https://fdslive.oup.com/www.oup.com/oxed/international/ib/dpscience/DP-Biology-Course-Guide.pdf
https://fdslive.oup.com/www.oup.com/oxed/international/ib/dpscience/DP-Chemistry-Course-Guide.pdf

Key differences in Syllabus: 2023 vs. 2014

Introduction of concepts to help structure the learning
Introduction of guiding and linking questions, to support the concept-based inqui

Increased emphasis on skills (3 tools & 3 inquiry process areas) \
More focused Nature of Science \

AHL content more integrated into the course

No more options, but some options content retained as part of the core material or
the AHL

External assessment: only two papers for all students (SL and AHL)

Internal assessment ('scientific investigation'): revised assessment criteria; student
collaboration encouraged
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DP Science 2023: Introduction to Curriculum changes

How is the syllabus changing?

Content changes ,
Some topics removed

SlelugciolEll STt « No more options (but some of the content of the options still
part of the course)
External assessment

e « No more prescribed practicals
Scientific Skills

« SL and HL content more integrated

Nature of Science
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DP Science 2023: Introduction to Curriculum changes

How is the syllabus changing?

Content changes
Greater emphasis on conceptual T&L

Conceptual structure

New conceptual approach / structure
External assessment

New Guiding Questions
Scientific Skills

New Linking Questions

Nature of Science
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DP Science 2023: Introduction to Curriculum changes

How is the syllabus changing?

Content changes « External Assessment: two papers, for both SL and HL = no more
paper 3.

Conceptual structure
« Paper 1: MCQs and data-analysis/lab-based questions, using
External assessment unseen data

Scientific Skills « Paper 2: short answer questions and extended answer questions
(conceptual, deep-dive questions that will bring together areas of
Nature of Science a subject not commonly presented together)




, OXFORD

DP Science 2023: Introduction to Curriculum changes

How is the syllabus changing?

Content changes
« Increased emphasis on scientific skills development

Conceptual structure S .
 Scientific skills are applied throughout the course

External assessment , o
« They are in addition to ATLs

Scientific Skills

Nature of Science

10



, OXFORD

DP Science 2023: Introduction to Curriculum changes

How is the syllabus changing?

Content changes , ,
5 « Nature of Science still present

Conceptual structure . Greatly simplified

External assessment » Focuseson 11 aspects of NoS (shared between the

three subjects)

Scientific Skills

Nature of Science

11
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Oxford working “In
Cooperation With” IB

« Aligned fully with current IB
curriculum Frameworks

« Passed the IB's rigorous quality-
assurance process

« Reviewed by IB subject matter
experts

» Appropriate for IB World Schools

OXFORD



Kkey messages

‘Provide comprehensive coverage of all topics, structured according to the syllabus, and fully aligned to the 2023 subject
guides for Biology, Chemistry and Physics

-Support independent learning and progression with adaptive technology that provides a fully personalized journey so
students can self-assign auto-marked assessments, get real-time results and are offered next steps

Deepen understanding with intervention and extension support, and spaced repetition, where students are asked follow-up
guestions on completed topics at regular intervals to encourage knowledge retention

*Help students to develop conceptual understanding by easily integrating subject knowledge, the Nature of Science and
Theory of Knowledge into your teaching

*Focus on both knowledge and skills with high-quality resources created by experienced IB authors, examiners, and
teachers (NB: author team remains the same as previous edition)

*Motivate students with a variety of engaging content including interactive activities, vocabulary exercises, animations, and
videos

‘Deliver responsive teaching supported by enhanced reporting and rich data, to show progress at individual and class level

‘Enable learning anywhere with mobile-optimized onscreen access to all resources and offline access to the digital Course
Book via Kerboodle, plus print Course Book components

‘Ease the transition to the new specification with professional development support to increase your confidence
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Table of Content review: DP Biology
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Table of Content review: DP Chemistry

Skills in the study of chemistry

Structure

Structure refers to the nature of matter from
simple to more complex forms

Reactivity

Reactivity refers to how and why chemical

reactions ocour

Structure determines reactivity, which in turn transforms structure
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configurations
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particles by miass: The mole fuels
Structure 1.5—Ideal gases Reactivity 1.4—Entropy and
spontaneity (Additional higher
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groups: Classification of organic
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reactions

Reactivity 3.4—Electron-pair
sharing reactions

2023 Subject
Guide

2023 Course
Book
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Key Course Book features

Top features of our upcoming DP Biology, Chemistry
& Physics Course Books:

BIOLOGY

COURSE COMPANION

Understandings boxes
Guiding Questions
Linking Questions

Nature of Science boxes
TOK support

Data-based questions
Worked examples

Skills & experiment boxes
9. ATL boxes

10. End of topic questions
11. Full Chapter support for the Internal Assessment
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Reactivity 1

1. Understandings

What can be deduced from the temperature ch
physical change?

Chemistry Involves the st

of chemical reactions and
elements and thelr

S onand e
empirical or

assoclated with

our understanding of energy chang:
chemical reactions.

eading
being stud!

Understandings

Reactivity 1.1.1—Chemical reactions involve a transfer of
energy between the system and the surroundings, while
total energy is consenved.

Reactivity 1.1.2—Reactions are described as endothermic
or exothermic, depending on the direction of energy
transfer between the system and the surroundings.
Reactivity 1.1.3—The relative stabllity of reactants and

products determines whether reactions are endothermic
or exothermic.

Reactivity 1.1.4—The standard enthalpy change fora
chemical reaction, AH®, refers to the heat transferred at
constant pressure under standard conditions and states.
It can be determined from the chan
pure substance.

e In temperature of a

Energy transfer in chemical reactions
(Reactivity 1.1.1)

na chemical reaction, total energy Is conserved. Chel
universe= system + surroundings  stored In the chemical bonds of reactants and products, while th
£ the kinetic energy of the ato

of
mo!

(con
of flask)

A Figure1 The universa s the
combination of the system and its
surroundings

All chemnical reactior
surmoundings  surroundings from the reaction system o
system from the surroundings. Most comm
form of heat, but It may also be In the form of

n mixture is a fun
ules present.

nan open system, the transé

potential energy Is
temperature
s, lonsand

the energy Is transferred in the
und or light.
0ss Its
Tgy can be
r of matter,

an only move around Inside.

Understandings boxes,
outlining the content of the
syllabus, demonstrate
comprehensive coverage of all
topics in the 2023 Subject
Guides
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2. Guiding Questions

What can be deduced from the temperature change that accompanies chemical or

physical change?

Chemistry involves the study of chemical reactions and
physical changes of state of the elements and their
compounds. Conservation of energy is a fundamental
principle of science, which is examined through
observation and experimentation. The use of models,
empirical or experimental data, the language of
mathematics and scientific terminology, all contribute to
our understanding of energy changes associated with
chemical reactions.

An understanding of the relationships that exist between
chemistry and energy involves understanding how
energy is transferred between a chemical system and

the surroundings. This information can in turn be used

to develop an understanding of the relative stability of
reactants and products, leading to better control over the
progress of the reaction being studied.

Guiding questions and a discussion of
the guiding questions introduce and
direct the inquiry, supporting the new
conceptual understanding approach of
the Subject Guides

What arethe of inc

How do charged particles flow through materials?
How are the electrical properties of materials quantified?

Current and circuits

duct ‘?

qi

flowj and

In this topic, you will leam about:

A Figure | The developments in thermodynamics in Topic B.4 are
associated with the industral revoiution. The developments in our
understanding of electnoty In this topsc led to the technologcal
revoiution

electric calls 35 3 source of emf that has intermal resistance

chemical cells and solar cells

ctric potential difference as the energy tansfar par

unit charga
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Topic A2 Forces and momentum

3. Linking Questions

gas allow for ideal gas
behaviour? (NOS)

In Topic B. 3, there is an important )

microscopic analysis of the
particles in a gas that links the
mation of these particdles to the
macroscopic messurements
that we can make ofthe gas.

This analysis relies heavily an the
ideas of force and momentum
consenvation that are introduced in
this topic.

To carry out the analysis,
assumptions are required.
Collisions between the gas
particles and the wall are assumed
to be elastic, for example. When
you have studied the mechanics
used in the kinetic theory of Topic
B.3, review this topic, and link

the ideas there to those here.
Cross-linking topics in this way will
imiprove your understanding of
both areas of the subject.

system after
collision

collision

& Figure 47 Momentum conservation In bwo dimensions. A moving object collides
off-centre with a stationary object. After the elastic collislon the objects mowve apart
with anangle of & + &, between them.

Thie cenfres of tha pucks are notin line with the direction of motion of the first
puck and so the pucks move offin different directions as shown. We assume that
the pucks do nct rotate either before or after the maotion. Ctherwise, we would
have to allow for the rotational energy and rotational momentum of the pucks;
this is left for Topic A.4.

Immediately before the collision, the first puck which has a mass m, is moving
with speed u,. The pucks move as shown in Figure 47 immediately after the
collision with speeds v and v, atangles 8, and 8,

In prablems such as this, 2 goed tip is to choose bwo axes at right angles that make
the subsequent analysis as stmightforward as possible. For the example here, cne
axisisin the same direction as u; and the other axds is at ight angles to it.

For the axis in the same directicn as u. (horizontzllv alona the cecel. aoolving

& Linking questions

1. What are the benefits of models in studying biology?

a. Construct a diagram of a food web using species from your local
environment. (C4.2.4)

b. Describe the fluid mosaic model of membrane structure. (B2.1.10)

c. Outline an example of an experimental setup that is meant to model
a biological system. (D4.2.4)

2. What factors can limit capacity in biological systems?
a. QOutline one example of sexual selection. (D4.1.7)

b. Distinguish between top-down and bottom-up limiting factors.
(C4.1.17)

c. Explain the relationship between substrate concentration and
reaction rate. (C1.1.8, C1.1.15)



4. Nature of Science support

Nature of Science boxes found throughout

will offer support for the 11 aspects outlines
by the new Subject Guides

Observations, theories and inductive reasoning

Biologists are interested in the natural world and
look carefully at it—they act as observers and make
observations. Sometimes biologists notice a trend
or pattern in their observations and from this they

develop a general theory. Theories developed from

Cork
consists of cells

Pig embryos

specific observations are an example of inductive
reasoning—going from the specific to the general. In
the case of the cell theory, the specific discovery that
parts of diverse organisms consisted of cells led to the
generalization that all organisms consist of cells.

consist of cells

Elder pith
consists of cells

Toad cartilage
consists of cells

Observations

\

All living organisms
consist of cells

Theory developed by
inductive reasoning

A Figure 4 The cell theory was developed by inductive reasoning

Global impact of science—Diffraction by a mountain

Diffraction is of importance beyond the confines of the
physics lab. It has real-world implications. One of these is
in radio and television reception.

The waves used in some radio transmission have long
wavelengths, of the order of kilkometres. These waves
will be diffracted by objects of about the same size as the
wavelength, in other words, something of the size a hill.
t is common for a mdio signal to be detected in 2 valley
on the other side of a mountzin, even though thereis no
ine of sight to the tmansmitting antenna from the rdio
{Figurea 18). Shorten the wavelength and there is no
reception because the diffraction at this frequency does
not allow the waves 1o reach the valley floor.

The effect can also be observed with sound. Every time
you hear sound “around a corner” the waves must have
diffected at the edge of the building or featune to reach
yOur 8ar.

supporting the de

short ong
wavelength wavelangth

\

I \

'.

‘\ﬁ

& Figure 18 Diffraction by a natural feature. In this
Case 3 mountzin top.

velopment of a deep

understanding of the aspects of science

and helps students

towards thinking and

acting scientifically
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5. TOK support

End-of-chapter page-spread laid out
in the style of an actual TOK
Exhibition (Biology CB only)

Thought-provoking TOK boxes found
throughout the Chemistry and Physics course Y
books

Field lines

Magnetic flux density can be thought of as being the numiber of fizkd
lines {lines of flux) passing through a unitarea.

Howeever, field lines are nat real. They are a visualization of the
miagnetic fizld introduced by Faraday. Strictly, therz is an infinite
number of field lines for a magnetic fizld, although we cnly daw a
small number of them to illustrate a situation.

Although there are an infinite number of field lines in 2 given area for
any particular fizld strength, different flus densities kead to different
numbers of fiegkd lines over the same area. Infinities can be larger or
smaller than each other!

Are field lines a helpful model?

& Figure 7 A magnetic liquid forms shapas which
seam to show field lines.

201632_IBDP_Bio_Chapter_D02.indd 453

TOK

How important are material tools in the
production or acquisition of knowledge?

Scientific tools can extend the range of human perception
beyond the range that our senses can normally detect.
Electron microscopes extend the range of resolution further.

A Figure 1 Our eyes can distinguish between two objects that
are 0.1 mm apart. A light microscope enables us to distinguish
objects that are 0.0002 mm apart

New tools can open the possibility of what can be known.
An example is the use of radioactive isotopes in biological
research. As the United States Atomic Energy Commission
(AEC) report put it in 1948, radicisotopes enabled “a new
mode of perception”.

Carbon-14 is an isotope of carbon that is radioactive.
Radioactively labelled carbon within carbon dioxide can
be fixed by plants during photosynthesis. It will release
radiation that can be detected using either film or radiation
detectors. As the carbon is metabolized, it will be found in
different molecules within the plant. In other words, both
the formation and movement of radioactive molecules can
be traced.

A Figure 2 A Geiger counter, measuring radiation levels in a crop
of sunflowers. The sunflowers are being used for bioremediation of
soil contaminated with radiation

AN 0%

A consideration with respect to the use of tools is what
ethical issues might be raised. For example, aphid stylets
in combination with radioactivity labelled molecules have
been used to study the movement of sugars within plants.
This raises certain ethical questions.

Aphids penetrate plant tissues to reach the phloem (p in the
first picture in Figure 3) using mouth parts called stylets (st in
the first picture). If the aphid is anaesthetized and the stylet
severed (process about to occur in the middle picture),
phloem will continue to flow out of the stylet (final picture).
Both the rate of flow and the composition of the sap can be
analysed. The closer the stylet is to the sink (the place where
sugars in the sap are stored), the slower the rate at which the
phloem sap will come out.

A Figure 3 An experiment with aphids that raises ethical issues

You would be guided to avoid this type of experiment
because of the harm that would come to the aphid and the
use of radioisotopes that would persist in the environment
after the experiment.

08/09/22 3:07 PM
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Mechanisms invoived in water transport in the xylem can
be investigated using apparatus and materials that show

6. Skills and experiment

similarities in structure to plant tissues. Figure 20 shows
S u Ort a potometer. This is 2 device used to measure water
uptake in plants. The apparatus consists of a leafy shoot in
a tube (right), a reservoir (left of shoot), and a graduated
capillary tube {horizontal). A bubbie in the capillary tube
marks the zero point. As the plant takes up water through
its roots, the bubble will move along the capillary tube.
The distance the bubble travels and the time taken are
9 measured. The tap below the reservoir allows the bubble
to be reset to carmy out new measurements.

There is a subtle piece of notaticn A Figure 20 A potometer
here. When we talk abouwt 2 value
of kinetic energy, we write £,

but when we are talking about a
change in kinetic energy from one
value to another then we should
write AE where "A”", as usual,
means the changein”.

[#)) Measuring the spring constant

‘Yo must wear safety glasses for this experiment and ensure that your flying
spring will not hit anyone.

* (Getaspring and a length of wood (2 wooden ruler would da).

This Equaticun fl:H".l'_'LEh e one that . iarilll-legadr::::;r: ::E E;;t:rzlfgfth of wood so that the end of the
neads a little care. Motice wheara
the powers are; they are attached
to each individual speed. This

equation AE, = ]T'n{l.-'J -1 is not

*  Mark the natural {unestended] length of the spring on the wood.

* Pyl the spring so that it extends by 2 cm. Release it so that it flies
vertically into the air.

*  Meaaszure the maximum height of tha spring's motion. You should
repeat this measurement three times. A Figura 13 Fire the spring vertically and

estimate the maximum helght reached.
* Repeat for five different extensions of the spring. iht

1
the sameas AE = =miv —u)’.
L2 { :I *  Tabulate your values of extension and height. Take averages of the heights.

Einetic energy can also easily be
linked to linear momentum p.
Remember that o = mv and that

= lrn'.-'?. Therefore, E canbe
2 k

1|:m'u-’,l?=i
m Zm’

* By considering energy transfer, consider what you should plot on the
x-or yaxes to give a linear graph. Plot this graph (use a computer
spreadsheet to do it quickly). Is your graph linear?

»  Use the variation in your repeats and the uncertzinties to add ermor bars to
your grzph.

* |sit possible to draw a line of best it that passes within the ermor bars?

written as EE = *  What does the gradient of your linear graph represent? How could you deduce the spring constant k of the spring
from your gradient?

*  What is the uncertzinty of your gredient? Can you deduce the uncertzinty in your measurement of k7

*  Meaaszure the spring constant in 2 different way |e.g. by considering Hooke's law). Try to evaluate the uncertainty in
thiz measurement. Do your two values of kagree?

AN




@ Research skills: Using search engines effectively
7 () ATL Support Your task is to research the connection between Clostridium botulinum and

cosmetic facial injections. What cellular processes are affected?
Your primary purpose is to use web-based sources to find information.

You should use precise language in your search terms, including scientific

Ap p roa Ch es tO Lea n | ng S kl I | language. For example, you might search “Clostridium botulinum”and

“cosmetic facial injections”. However, this is likely to return results for

boxes can be fO un d businesses offering cosmetic treatments. These will be sites with domain

names ending in “.com”. For this task, you want information from organizations

th rOugh OUt th e CO urse whose primary purpose is education. Such sites have domains ending in
B 00 ks “.edu”. To filter your search results, include the search term “site: edu”.

Enter the following terms in your search engine. Compare the results of the
different searches.

a. Botox® treatment

b. Clostridium botulinum and cosmetic facial injections

@ Drafting, revising and improving academic work ¢ Clostridium botulinum and cosmetic facial injections site:edu

|oseph Fourier was a French mathematician and physicist whao lived from 1768
to 1830. In 1807, he nead a paper to the Faris Institute "On the Fropagation i o . . L X .
of Heat in Solid Bodies™. In it he used 3 mathematical methad to reduce 2 connection between Clostridium botulinum and cosmetic facial injections?

compiicated oscillation to a series of sine waves. and "What cellular processes are affected by Clostridium botulinum?”

Which search terms enabled you to answer the questions: “What is the

A Figure 27 Injecting Botox®

“You can try this for yourself. Lise a graphical caloulator or a spreadsheet to help plot
the function y= sin r.+?5ir 3x +?5i"| 5%+ ---. You can add further terms of
—sin nx for odd values of the integer n. It does Not requine very mamy terms in the

n

sernies to show that the series approaches a square-wave. You could also try the
even terms to see what happens.

Fourier’s paper did not convince evenyone in the audience, however. He

had refied on intuition in places and there were some gaps in his logic. His

aminer n thasudience.—fosephiods cagmnge, These activities are designed to get students to develop their “critical
Orna e G AT o e ok, Thar was ony e oer paper, thinking skills” and help to embed the ATL into SOW

and Fourier won the competition. But the feedback (possibly from Lagrange)
was not entirely favoursble, and the result was that Fourier’s work was not
published until 1822.

Fourier's method of splitting a signal into sinusoidal waves of different frequencies
is widely used today and is the principle behind the spectral analysis of sound.
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Data-based questions allow
students to apply knowledge to
larger data sets and provide
opportunities for practice with
modelling and simulation
questions, helping them
prepare for these types of
questions, which appear
in Paper 1B and Paper 2

8. Data-based questions

Data-based questions: Phosphate absorption in barley roots

Roots were cut off from barley plants and used to
investigate phosphate absorption. Roots were placed
in phosphate solutions and air was bubbled through.
The phosphate concentration was the same in each

absorption was measured. Table T shows the results.

Oxygen | Nitrogen | Phosphate absorption/

/% /% umol g h™’

0.1 99.9 0.07

0.3 99.7 0.15

0.9 99.1 0.27

2. 97.1 0.32
21.0 79.0 0.33

A Table1

1. Describe the effect of reducing the oxygen
concentration below 21.0% on the rate of
phosphate absorption by roots. You should only
use information from Table 1 in your answer.

2. Explain the effect of reducing the oxygen
concentration from 21.0% to 0.1% on phosphate
absorption. In your answer, you should use as
much biological understanding as possible of
how cells absorb mineral ions.

case, but the percentages of oxygen and nitrogen were
varied in the air bubbled through. The rate of phosphate

(3]

An experiment was done to test which method of
membrane transport was used by the roots to absorb
phosphate. Roots were placed in the phosphate solution
as before, with 21.0% oxygen bubbling through. Varying
concentrations of a substance called DNP were added.
DNP blocks the production of ATP by aerobic cell
respiration. Figure 13 shows the results of the experiment.

A Figure 13 Effect of DNP concentration on phosphate absorption

3.

0.4

phosphate
absorption Q.2 -
/umol g='h-1

0

O 2 4 6 8 10
DNP concentration/ mmol dm=3

Deduce, with a reason, whether the roots
absorbed the phosphate by diffusion or by
active transport. (2]

Discuss the conclusions that can be drawn

from the data in the graph about the method of
membrane transport used by the roots to absorb
phosphate. [2]
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9. Worked examples

Worked example 3 Worked example 4

A high efficiency LED lamip is lit for A cell has a terminal voltage of 1.5V and can deliver a charge of 460 C

2 hours. Calculate the enengy transfer before it becomes discharged. Worked example 2

1o the lampwhen the pd across itis a. Calculate the maximum energy the cell can deliver. A coffee-cup calorimeter was used to measure the temperature change for the
240V and the current in it is SOmA. b.  The current in the cell never exceeds S mA. Estimate the lifetime of

reaction between zinc powder and a 1.0 mol dm™ 3 solution of coppenll) sulfate.
the cell. The following results were recorded:

o o 0 7200 Sahstion » e eni]
The charge transfered, Ag = JAt= a. Fotential difierence, V=-7, so W=qV'=460x 1.5= 630| Massofzinc/ g :
7.2% 10°x 50 107 =360C b. Thecumentof 5mA means that no more than 5 mC flows throwgh the cell AT/*C ——
Woork done = charge x pd= at any time. So 4680 _ gn000 5, which is about 25 hours. Determine the amount of heat released and the enthalpy change for this
360 x 240=86400| 0,005 reaction.
Solution

First, use 0 = mcAT 0 determine the amount of heat released:
P=0028Bkgx 418 kg ' K 'x 39.0K
=469k
Then, determine the Imiking reactant for the reaction.

Mumber of moles of zinc, ann}:%

1.37g

" 6538 gmol
—0.0210mol

Mumber of moles of copper(ll} sulfate, nfCuS0) =cx v
=1.00 mol dm™ x 00288 dm?
=0.0ZB8 mal

Zinc Is presant In a smaller amount, so it 15 the imiting reactant. You can calculate
the enthalpy change of reacton from AH = —2:
n

AH—__ 269K _ 599 mar
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10. End of topic questions

1 What drives chemical reactions?

1.1 Measuring enthalpy charg.

. State the maximum temperature that should 8. Apotato chip (crisp) was Ignited, and the flame was
[ze used, and outline one assumption made In used to heat 2 test tube containing water.
choosing this temperature on the extrapolated line.

End of topic questions

Mass of water/g 78
1. Using your knowledge from the Reactivity 1.1 topic, 5. Inwhich reaction do the reactants have a lower energy AL TR EEETE 5 T
answer the guiding question as fully 25 possible: than the products? EUFTIIETE G T I IR ofchip/g 1L
volume and concentration of copper(ll) sulfzte was Initial temperature /°C 213
What can be deduced from the temperature change that A CH,lg)+204{g) - COslg) + 2H,O(g) used but the mass of zinc was different each time. -
accompanies chemical or physical change? HErig) - Hig) + Erig) Suggest, with a reason, I zinc or copper(ll) sulfate Final temperature/*C 226

should be In excass for each trial.

B
C  Na*lg) + CHg) — NaClfs)
D

Multiple-choice questions MaOH{zq) + HClfag) — NaClzg) + H:Oll)

3. Calculate the heat required, In k|, to rise the
temperature of the water, using data In the table

above and from section 2 of the data booklet.

The formulz g = meAT was used to calculate the

2. Which Is comect for the following reaction? amount of energy released. The values used in the

7 calculationwere m=2500gandc=418 | g K.
2AUE) + BHCHaq) — 2AICk(E) + 3Hig) Extended response questions e —————— ——_ b, Determine the enthalpy of combustion of the
AH=_1049 k| mot-! 6. Mitrogen dicxide 2nd carbon monoxide react . formand potato chip, Inkj g
- m .
A Reactants are less stable than preducts and the Ecape el Sk e R £ Predict, giving a reasan, how the final enthaloy of
reaction Is endothermic. NO:lg) + COlg) — NO{g) + COg) . !

reaction calculated from this experiment would
B Reactants are more stable than products and the AH=—276 k| mol™! compare with the thecretical value.
reaction Is endotharmic. a. Calculate the enthalpy change for the reverse
C  Reactanis are more stable than preducts and the reaction.
raacton Is axothenmic. b State the equation for the reaction of MO, In the
[ Reactanis are less stable than products and the atmasphera to produce acld deposkition.
raaction 1s exothermic.

7. Powderad zinc was reacted with 25.00 cm? of 1.000
maol dmr? copperll) sulfate solution In an Insulated
beaker. Tempemture was plotted 2gainst time.

3. Which statement 1s comect?

A Inan exothermic reaction, the products have more
enargy than the reactants. 1

B Inanaxcthermic reversible reaction, the activation g
energy of the forward reaction Is greater than that of @
the reverse reaction.

C Inan endothermic reaction, the products are mora
stabla than the reactants.

O Inan endothermic reversible neaction, the activation

energy of the forward reaction Is greater than that of
the reverse reaction.

@

temperature / °C
E

4. Which stztement 1s comect for this reaction?

Fes0s(s) + 3CO(g) — 2Fels) + 3C0:(0) 0 2 2 & 8 10
AH=—26.6 k| moi™ time,/ min
A 13.3 K are releasad for every mole of Fe produced. a. Estimate the time at which the powdered zinc was.
B 26.6k areabsorbed for every mole of Fe placed inthe beakar.

produced. State what point Y on the graph represants.
C  53.2 K are released for every mole of Fe produced. The maximum temperture used to calculate the:

D 26.6K are released for every mole of Fe produced. enthalpy of reaction was chosen at a point on the
extrapolzted (red) ine.

=)
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11. Full chapter support for the Internal Assessment

Research design
The internal assessment (IA) e e e e

investigation, In your methodological considertions, you should describe how
the chosen data collection methods allow you to answer the research question.
. The methodology used should be realisticin terms of the time and resources.
I nt rOd Uctlon available. It must also be possible to effectively control variables that impact your
results, You should present the description of the methodology clearly such that
it could be easily reproduced.

The intermal assessment (1A} is an opportunity to apply the skills and tools you You should also make sure that your overall research design allows you to

have leamed during the DP chemisiry course. In your |A, you are expected explore the skills detalled in the inquiry process. Two difierent investigations will
._/ o spend ten hours camying out a sclentific investigation to produce a written rarly follow the same path, but some of the following steps may be invohved In

report. The maximum word count of the report is 3000 words, but this word developing your research design:

count does not include charts, diagrams, equations, formulas, calculations,

tables, references, biblingraphy, or headers.

ThelA is aninquity process. Collabortion batween up o three thidants s |L"°°"'°"" ST S

allowed, and your group must be established before the scientific ivestigation
begins. Even If you collaborate in your |A, you must ensure that you produce an
individual and unique research question or tithe.

The IA is assessed by four criteria, sach worth six points and 25% of your final ——| r enrch quesban } If‘a-mnm,ﬂ.|
mark (table 1).
Criterion Number of marks. Neightis
Research design & 25%
Data analysis 6 25%
— Considerations
Conclusion 6 25% - -
* Research methods
Evaluation 6 25% + Potential challenges
Decide on your methodelogy | < i
A Table | Assessment criteria for the LA * Safety, ethicaland emvironmental issues
Optimize methodology « Sampling
Any source used ujyoursclcnuﬁl: investigation should be property cited as R e + Storoge of samples
required by the IB's academic integrity policy. However, comect citation is nat S
assessed by the criteria in table 1 as,@qu'i,ed
In the research design for your sclentific irvestigation, you are required to
Cai i1 pilot experiment

= produce 3 focused research question of title e !

= identify the best methodology to answer it

+  clearly detail the steps of the chosen methodalogy

*  camry out sufficient research 1o meet the requirements of each step and be | cdi{*;:"'”"":.';:i‘* ':»ﬂ;:u':ym:fi»e

able 1o justify every decision taken. )

A Figure | Possible steps in developing your ressarch design
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Key Kerboodle features

Top features of our upcoming DP Biology, Chemistry &
Physics Kerboodles:

1. Formative Assessment with adaptive Next Steps (excl.
Biologia)

Reactivates

Reporting, data and insights

Vocabulary activities

Interactive activities

Animations with comprehension questions
How-to videos

Professional development

Course Book resolution

0.Device optimisation & accessibility

= © 0NV AWN
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1. Formative Assessment and Adaptive Next Steps

Self-study quizzes (student-assigned) or formative tests (teacher-assigned) with adaptive next
steps (level up) for every syllabus topic strengthen or extend learning in the core areas of the
curriculum, tailored specifically to each student’s needs.

& C & kerboodle.com/app/courses/99420/modules/Assessment [ o » 0O ° i

Current Today This week Expired Keywords X m Sort and Filter ?

1-10of1

O Al.1 Water: My self-study quiz
@ 6 Marks available

Assigned by: Faudot-B, Ferdinand.

NOT STARTED Due date: Saturday 4th February

Ly

\ OXFORD

..



0 : Your next step
uestion

Keep going! There are some areas you don’t
understand. Find out more and try some
extra questions.

% LEVEL UP: SECURE

How does my

task work? @ Try later
Start task Q E:%

Start task

, A

Level Ups

, A

O 8? Level Ups

Reflect

Question

. Formative Assessment and Adaptive Next Steps

Level Up: Secure complete!
Results
Mark

Show marks

Your understanding is: SECURE

Well done!

You've completed your next steps. Before
you go, take a little time to reflect

Ro REFLECT

Atask for reflecting on how you've
done

:&\\\\\ OXFORD



1. Formative Assessment and Adaptive Next Steps

Level Up: Secure complete!

Results

Mark 5/6(83%)
Sub-theme(s): None added
Your understanding is: SECURE

Show marks

Your next step
Fantastic! Now see if you can challenge yourself and try some harder questions.
Sub-theme(s): None added
4 N o
N [
Start task Level Ups Reflect

OXFORD



1. Formative Assessment and Adaptive Next Steps

Level Up: Secure complete!

Results

Mark 0/ 8 (0%)
Sub-theme(s): None added
Your understanding is: DEVELOPING

Show marks

Well done!
You've completed your next steps. Before you go, take a little time to reflect.
,Q:? REFLECT
<
A task for reflecting on how you've done. ¢ O
O /.D
. O
ST
o O O
- A 5
N )
Start task Level Ups Reflect

OXFORD



2. Reactivates

Automatically generated quizzes that will become available to
students at time intervals to prompt them to revisit topics and
continuously test their knowledge

tion

o
2

RRRRRRR

12 DAYS (ETC)

©
2BoReRe

©
G600
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Adaptive Pathway overview

\_

4 )
Student Self-
Study Quiz
\_ : _/
4 )
Teacher

Formative Test

J

—

/

Adaptive next
steps (Level Up)

\_

\

/

a

Adaptive next
steps (Level Up)

\_

~N

/

! 1.
2.
3.

Level Up descriptors
Developing

Secure

Extending

https://support.kerboodle.com/teacher-support/assessment-and-markbook/next-steps-student-experience/

....................................................

Reflection prompts and student

|

understanding confidence rating

Adaptive next steps (Level Up):

* Help students revisit areas of the topic they might

not be so confident in yet or need to improve in
(based on results)

Consists of content (such as a short explanation of
the topic, or a prompt to help the student avoid
frequent misconceptions associated with that topic)
and further comprehension questions

The content and number (up to 3) of Level Ups that a
student will be shown is dependent on the result of
the trigger quiz they took to unlock the next steps
path

Reflection:
Questions to prompt the student to think about not
only what they learnt and what else they need to do
next, but also how they have learnt

Reactivates:

* Automatically generated quizzes (at time intervals) to

help students revisit their knowledge & learning

OXFORD



https://support.kerboodle.com/teacher-support/assessment-and-markbook/next-steps-student-experience/

3. Reporting, data and e P G

- \\¢~*,
[ ] (] T e
xix I % & S >
CQ\
o S
© O
\\\;
d @ Mark LUp K k Mark Lup £ 2
v 14/1 v s
-~
v v L E ]
Case X v D
v x 3
v x
v I
X

Gather rich data with enhanced e e o i
reporting on attainment,
progression, student feedback
and next steps activity at student
and class level. i

Encourages responsive oy momesn vt ] 0
teaching, allows for targeted e
intervention, is user-friendly =
and saves administration time 0 o - o

S e E ding Questi an d
409 09 2,900
and moti 30% 1,650
tyand m 40% 1,450
Waves 409 2,900
ce 30% 650
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4. Vocabulary activities

0 Kerboodle - IB DP Chemistry 2 X +
.
Engagl ng vocab ulary & cC 0 @ kerboodle.com/app/courses/99421/modules/Course 4 * 0O G H
OUPINTWEB # C360 Portal € Education Bookshelf 0 Kerboodle @ INTWebhub i Yammer ﬂ OxfordAQA Prospe.. E Cambridge 2023 Ca... E 1B 2023 catalogue Articulate 360 @ 1BO & Cambridge ) 1B Course Briefs

exercises consisting of
guestions that allow students @

to practice scientific Oxford Resources for IB Diploma Programme CHEMISTRY
terminOIogyl a” aligned With m Cm-krse @ Resources Assessment Eé Markbook nﬁ'ﬂ Reports RQRUserManagement

the IB DP Assessment

Oxford Resources for IB DP

O bj e Ct iveS HE n Chemistry: Course Book

R TEACHER v

« 1stquestion - AO1 4 s
demonstrate knowledge

Assignments

« 2nd question - AO2
understand and apply
knOWI e dge Welcome to the IB DP Chemistry Kerboodle Your subscriptions

Due this week 0 Tomark ©

The IB DP Chemistry Kerboodle includes hundreds of resources and assessments )
tailored to the latest SL and HL DP Chemistry syllabus, for first teaching in 2023, with Product Subscribed

® 3rd question — AO3 ShOW first assessment in 2025.
. |
conceptual understanding |
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5. Interactive activities

0 Kerboodle - B DP Biology 2023 - X <
< C ¢ @ kerboodle.com/app/courses/99420/modules/Course B % * 0 e H
. o« e,
I ntera Ctlve WO rkS h eet a Ct IVItI es OUP INT WEB 1 360 Portal & Education Bookshelf 0 Kerboodle @ INT.Webhub & Yammer E OxfordAQA Prospe.. E Cambridge 2023 Ca... E |B 2023 catalogue Articulate 360 i 1BO :": Cambridge  {§ 1B Course Briefs »

focused on three categories ()
aligned with the IB DP subject
guides:

Oxford Resources for IB Diploma Programme BIOLOGY

Course & Resources [I-_ Assessment =7 Markbook “ Reports User Management
Xz © alll B

« Skills - support the R
mathematical tools, s ® kg ek
experimental techniques and W moa
technology tools .
requirements

+ Inquiry - supports the B
inquiry process Duethisweek 0 Tomark 0

Welcome to the IB DP Biology Kerboodle Your subscriptions

- Thinking about Science
The IB DP Biology Kerboodle includes hundreds of resources and assessments )
(TAS) - Su p p (@) rts TO K an d tailored to the latest SL and HL DP Biology syllabus, for first teaching in 2023, with Product Subscribed

NOS requirements e
&\\\\\\ OXFORD
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Subject-specific
animations
covering key topics,
complemented by
comprehension
questions to test
students’
understanding of the
content in the
animation itself

6. Animations with
comprehension questions

0 Kerboodle - IB DP Chemistry 202 X +
< C (v @ kerboodle.com/app/courses/99421/modules/Course
OUPINTWEE # C360 Portal (€ Education Bookshelf () Kerboodie @ INT.Webhub e Yammer [ OxfordaQA Prospe.. [ Cambridge 2023 ca.. [ 18202

Oxford Resources for IB Diploma Programme CHEMISTRY

@ Resources Assessment Eé Markbook n/ﬂ'ﬂ Reports &% User Management

Oxford Resources for IB DP
Chemistry: Course Book

TEACHER v
STUDENT v

Assignments

Due this week 0 Tomark ©

Welcome to the IB DP Chemistry Kerboodle Your subscriptions

The IB DP Chemistry Kerboodle includes hundreds of resources and assessments
tailored to the latest SL and HL DP Chemistry syllabus, for first teaching in 2023, with Product
first assessmentin 2025.

w % @ » 0@ :

3 catalogue Articulate 360 i 1BO }: Cambridge  §) |B Course Briefs

Subscribed

] ]
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7. How-to videos

L
1. Videos supporting how to approach /"I-* ..
and prepare for the Internal

[ f//

Assessment (Scientific Investigation)

¢
VIDEDS

2. Videos containing explanations on | !
how to approach specific types of |
questions that are common in the | |

subject =
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8. Professional Development

Integrated Professional '
Development support via:

video recordings, webinar
recordings and helpful
documents

)
Professional
Development

]
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9, Course Book resolution

Our DP Science online Course Books will be the first to be fully optimized for any

screen use - they will no longer be Jpeg but instead PDF eBooks allowing for
vastly improved visibility and adaptability across any screen-size

~ ~ YT 2 ¢ 6B 00 8 ®

LEET AN Measuring enthalpy
changes

Whatcan be g
physical change?

Reactivity 1

z products determines
he system and the surroundings, while

\er reactions are endothermic
or exathermic.
onserved.

Reactivity 1.1.2—Reactions are described 2s endothermic ction, A ors to the heat trnsferred at
orexathermic, depending on the direction of energy onstant pressure under standard condtions and states.

he system and the surroundings It can be determined from the change i temperature of a
Reactivity 1.1.3—The relative stabiiity of reactanis and

4—The standard enthalpy change for a

Energy transfer in chemical reactions
(Reactivity 1.1.1)

nserved.
f reactants and products,
the kinetic ener

offiask)

A Figure 1 The universels the
ination of the system and its
surroundings

isolated system,

round Inside.

-
I
e

&
@) < s >

XFORD
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10. Device optimisation &
accessibility

Question 4

Which two statements about bases and
alkalis are correct?

Select the two correct answers

W Alkalis are soluble bases.

All bases are soluble in water,

Alkalis react with bases to form salts.
X| Bases have apH less than 7

/| Bases are made of a metal and

another substance such as an oxide,

1. Offline access to the digital Course Books hydraxide or carbonts

_. Alkalis neutralise acids, but bases do

=) GEEED

2. Single sign-on

3. Accessibility requirements
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Sample chapters & DICs

L2 Sample of DP Biology Course
"COURSECOMPANION y - Book 2023

FULL digital evaluation copy DP
Biology Course Book 2023

Sample of DP Chemistry Course
Book 2023

% FULL digital evaluation copy DP
= Chemistry Course Book 2023
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https://fdslive.oup.com/www.oup.com/oxed/look-inside/9781382016469.pdf?utm_source=&utm_medium=email&utm_campaign=&utm_term=&utm_content=&region=international
https://fdslive.oup.com/www.oup.com/oxed/look-inside/9781382016469.pdf?utm_source=&utm_medium=email&utm_campaign=&utm_term=&utm_content=&region=international
https://fdslive.oup.com/www.oup.com/oxed/look-inside/9781382016339.pdf?utm_source=&utm_medium=email&utm_campaign=&utm_term=&utm_content=&region=international
https://fdslive.oup.com/www.oup.com/oxed/look-inside/9781382016339.pdf?utm_source=&utm_medium=email&utm_campaign=&utm_term=&utm_content=&region=international
https://www.ebooksampleoup.com/ecommerce/view.jsp?ID=000777721e431b2fb9d04
https://www.ebooksampleoup.com/ecommerce/view.jsp?ID=000777721e431b2fb9d04
https://www.ebooksampleoup.com/ecommerce/form.jsf?ID=000777721589a2918823e
https://www.ebooksampleoup.com/ecommerce/form.jsf?ID=000777721589a2918823e

Testimonials & Reviews

“The book nicely uses images to help to break up the text, and the images are relevant
to the real world, which helps when teaching through a lens or a context. There are
also plenty of other real-world applications with regard to the syllabus context and this
will help students and teachers to see things through a particular lens, enhancing their
learning experience. The content follows the road map given in the guide but the
structure and reactivity sections are nicely broken up using the skills section. This ties
together both strands of the course seamlessly. | think the book will be very useful in
helping students understand the conceptual nature of the course, as well as providing
teachers with an extremely useful resource to enhance their teaching. The Scientific

Investigation section is well written and easy to understand and follow with plenty of
useful examples.”

- DP Chemistry Workshop Leader
- Reviewing DP Chemistry Course Companion
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Marketing support
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Marketing links

« DP Science Hub (see next slide)

« DP Science Series page: Click Here

- DP Biology & Chemistry Course Guides: Biology & Chemistry

« DP Biology & Chemistry Digital inspection copies: Click Here

- DP Biology & Chemistry digital free-trials: CLICK HERE

* YouTube DP Science video: https://www.youtube.com/watch?v=4dwtWT15bqU

« DP Science Marketing Pack

Oxford Resources for IB DP Science

OXFORD

Experience the future of education technology

peration with the B and designed for the next generation of students and
teachers, Oxford's DP Science offer brings together the IB curriculum and future-facing
functionality, enabling success in DP and beyond.

» Provide comprehensive coverage of all topics, structured according to the syllabus

* Support independent learning and progression with adaptive technology

o Deepen vith d rt, and spaced repetition

o Help students to develop ¢ ial understanding

« Focus on both knowledge ar with high-quality resources creats
chers

g content =k
teaching using enhanced reporting and rich data ;.;' b
ywhere with mobile-optimized onscreen access A Ay
» Professional Development support to ease the transition to the 2023 #‘; .&d
pecification

AR )

Al

T )

February
2023

OXFORD

UNIVERSITY PRESS

Oxford Resources
for IB

DP Science

NS

Excellence

in science

with an innovative
digital approach

L



https://global.oup.com/education/content/secondary/series/ib-science/?region=international
https://fdslive.oup.com/www.oup.com/oxed/international/ib/dpscience/DP-Biology-Course-Guide.pdf
https://fdslive.oup.com/www.oup.com/oxed/international/ib/dpscience/DP-Chemistry-Course-Guide.pdf
https://www.ebooksampleoup.com/ecommerce/form.jsf?ID=000777721e431b2fb9d04IB
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The hub is the one-stop-shop for
all DP Science marketing, with full
information on the print & digital
offer, and is the main place to O e
access evaluation materials
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Introducing Oxford Resources for IB DP Science

Developed in cooperation with the IB and designed for the next generation of
students and teachers, Oxford's DP Science offer brings together the IB
curriculum and future-facing functionality, enabling success in DP and beyond.
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Designed for the next generation of students and teachers

Developed in cooperation with the IB and designed for the next generation of students and teachers, Oxford’s DP Science offer brings together the IB curriculum
and future-facing functionality, enabling success in DP and beyond. Use both print and digital components for the best blended teaching and learning experience.
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ISBN list

IB Diploma Science 2023



ISBNs

Print Resources Biology Chemistry
Course Book 9781382016339 9781382016469
Study Guide 9781382016438 9781382016568
IB Prepared 9781382058315 9781382058353

NB: ISBNs for Kerboodle are subject to number of users.
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https://global.oup.com/education/product/9781382016339/?region=international
https://global.oup.com/education/product/9781382016469/?region=international
https://global.oup.com/education/product/oxford-resources-for-ib-dp-biology-study-guide-9781382016438/?region=international
https://global.oup.com/education/product/oxford-resources-for-ib-dp-chemistry-study-guide-9781382016568/?region=international
https://global.oup.com/education/product/oxford-resources-for-ib-diploma-programme-ib-prepared-biology-2023-edition-print-and-digital-book-9781382058315/?region=international
https://global.oup.com/education/product/oxford-resources-for-ib-diploma-programme-ib-prepared-chemistry-2023-edition-print-and-digital-book-9781382058353/?region=international
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