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Welcome to the 2019 Oxford IB 
catalogue.

We know why you came into teaching; 
you wanted to improve the lives of young 
people. As part of one of the world’s greatest 
universities – we share that mission with 
you. It is why we help to invest back into 
education and research, championing a 
love of learning across the world.

We have been publishing in cooperation 
with the IB for over ten years, creating 
resources that fully reflect the IB approach 
to teaching and learning, to ensure that 
your students are supported and engaged 
throughout their academic journeys, and 
ready for whatever comes next. 

Our

heart is

education
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Developed in cooperation with the IB, each new  
IB Prepared resource provides the most up-to-date  
and authoritative guidance, sample material and 
practice for DP assessment. 
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Find out more: www.oxfordsecondary.com/language-a

English A: Language and Literature Course Book (2nd edition)

English A: Language and 
Literature

Discover clear, accessible support
Developed in cooperation with the IB, this concept-based Course Book fully 
reflects the new English A guide, for first teaching in 2019.

• Address all aspects of the new syllabus, including the new areas of
exploration, conceptual understandings and global concerns

• Encourage reflection, inquiry and critical thinking through integrated support
for TOK and ATL, plus guidance on the new learner portfolio

• Thoroughly prepare students for IB assessment via overviews of all
components, exam-style practice questions and support for the new IA
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English A: Language and Literature (2nd edition)

Course Book Early 2019 978 019 843452 8 ..........................£37.99

Online Course Book Early 2019 978 019 843455 9 ..........................£37.99

Print and Online Pack Early 2019 978 019 843458 0 ..........................£49.99

the context is socially very simple. I jerk my hand away from the hot stove, and you can be sure that 
what goes through my mind in that split second is some version of “Ouch!” But if the situation involves 
several people interacting with each other, and you observe what seems to be a tell-tale blush, a 
furtive glance, or a startled turn, you’d be naïve to think that you know what the observed person is 
thinking, no matter how well you know her.

In novels and movies, it’s the opposite. Writers and film directors construct extremely complex social 
contexts and then make their characters look up, half-turn, blink, or gasp — and we know exactly 
what they feel just then (or will know by the end of the story). Often we are the only appreciative 
witnesses of such involuntary displays of emotions (other characters around them are as clueless as 
we are, in real life).

Reality television producers routinely put people in situations in which they are embarrassed yet want 
to conceal their embarrassment, and we know that they are trying to conceal their embarrassment. We 
thus have direct access to their feelings in a complex social context — a treat for greedy mind-readers 
who have to contend with daily misinterpretation of mental states and resulting social failures.

Different genres and media — musicals, operas, paintings, documentaries, and photographs — have 
different strategies for making us feel that we have just glimpsed a person’s “true” emotions. Old, 
obvious strategies become subject to subversion and parody, and new ones emerge. (Cinéma vérité 
spawned mockumentaries: we went from Gimme Shelter to This Is Spinal Tap) What remains unchanged 
is a culture on the lookout for ways to deliver greedy mind-readers an illusion of perfect access to 
complex mental states.

Characters’ thoughts in Literature
It is interesting that cognitive science is influencing the way that we 
think about minds in a work of fiction. The portrayal of the thoughts 
and feelings of a character is an obvious concern in literary works. In 
English literature, the Renaissance could be considered a time in which 
the portrayal of the inner conflicts of characters became of paramount 
concern of artists. While characters in folktales had personalities, 
perhaps, and while characters in medieval passion plays were the 
embodiments of certain human tendencies, Renaissance works certainly 
foregrounded in a different way the conflicting passions of characters in 
a way that hadn’t been done before. The three passages below are from 
three different periods in English literature. Read through the passages 
and consider the ways in which authors reveal or portray the inner 
workings of characters’ minds.

Aims:
Develop sensitivity to the formal and aesthetic qualities of texts  
and an appreciation of how they contribute to meaning.

Objectives:

• Know, understand and interpret a range of texts, works and/or 
performances, and their meanings and implications.

• Analyse and evaluate uses and effects of literary, stylistic, rhetorical, 
visual or theatrical techniques.

• Analyse and evaluate ways in which texts may offer perspectives on 
human concerns.

Passage 1: In this passage, Hamlet has information that his father was 
killed by his uncle. His mother and uncle are now together and Hamlet 
wonders what he should do while lamenting his mother’s lack of remorse. 

O, that this too, too solid flesh would melt,
Thaw, and resolve itself into a dew!
Or that the Everlasting had not fix'd
His canon 'gainst self-slaughter! O God! God!
How weary, stale, flat and unprofitable,
Seem to me all the uses of this world!
Fie on't! ah fie! 'tis an unweeded garden,
That grows to seed; things rank and gross in nature
Possess it merely. That it should come to this!
But two months dead: nay, not so much, not two:
So excellent a king; that was, to this,
Hyperion to a satyr; so loving to my mother
That he might not beteem the winds of heaven
Visit her face too roughly. Heaven and earth!
Must I remember? why, she would hang on him,
As if increase of appetite had grown
By what it fed on: and yet, within a month--
Let me not think on't--Frailty, thy name is woman!--
A little month, or ere those shoes were old
With which she follow'd my poor father's body,
Like Niobe, all tears:--why she, even she--
O, God! a beast, that wants discourse of reason,
Would have mourn'd longer--married with my 
uncle,
My father's brother, but no more like my father
Than I to Hercules: within a month:
Ere yet the salt of most unrighteous tears
Had left the flushing in her galled eyes,
She married. O, most wicked speed, to post
With such dexterity to incestuous sheets!
It is not nor it cannot come to good:
But break, my heart; for I must hold my tongue.

 Shakespeare, William.  
Hamlet, Act I, scene ii,  
lines 133-164 (1609)

 Laurence Olivier in the 1948 
production of Hamlet

1  John Keats once said that Shakespeare was of such high 
achievement because he had, “Negative Capability, that is, when 
a man is capable of being in uncertainties, mysteries, doubts, 
without any irritable reaching after fact and reason.” While 
Hamlet simply expresses his thoughts and feelings on the stage 
directly to the audience, how does Shakespeare manage to still 
embrace “uncertainties, mysteries and doubts?”

Activity

Conceptual 
understanding 

REPRESENTATION

1.1 Thoughts and FeelingsReaders, writers and texts1

16 17

IB 
Diploma 
Programme
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Evaluate in print or online: www.oxfordsecondary.com/evaluate-ib

Español A: Literatura

Engage and inspire learners
Developed in cooperation with the IB, this resource consolidates and progresses the 
knowledge and skills that are central to success.

• Help learners explore complex ideas via step-by-step guidance, literary extracts and 
varied activities, plus regular links to TOK

IB English A: Literature Course Book (2nd edition)

Core concept

REPRESENTATION

Guiding conceptual question
Why and how do we study literature?

Core concept

CULTURE

TOK

What knowledge can audiences 
from different times and places 
gain from reading a text?

Core concept 

COMMUNICATION

1. Why and how do we study literature?
2. How are we affected by literary texts in various ways?
3. In what ways is meaning constructed, negotiated, expressed 

and interpreted?
4. How does language use vary among literary forms?
5. How does the structure or style of a literary text affect 

meaning?
6. How do literary texts offer insights and challenges?

5

2 Readers, writers, texts

4

The “Readers, writers, texts” area of exploration aims to introduce 
students to the skills and approaches required to examine literary texts 
closely as well as to introduce metacognitive awareness of the work 
of the discipline by considering the following guiding conceptual 
questions.

Introduction
The value of literature
A lot has been written about the value of reading, studying and 
teaching literature. Considered from a very broad perspective, literature 
is a reflection and an exploration of the human experience in all its 
magnificent and mystifying range.

Literature may have a representational function but it is also relational. 
It implicates the writer and the reader in the reconstruction of the 
imaginary experience and its impact on reality, personal or collective. 
Imagination is, in part, the stimulus and also the impetus for the 
creation of literary works that will then engage the reader’s imagination. 
According to Scarry (1995) for example, when an author is describing 
something, the author is giving us instructions on how to imagine or 
construct the described object. The mental images that are created under 
authorial instruction are linked to our perceptual world and constitute a 
kind of mimetic perception on the reader’s part.

In other words, the mental image created by the words of the literary 
text leads our brain to imitate the perception linked with the image. This 
is just one of the ways reading literature has been shown to affect us in a 
powerful way.

Numerous recent scientific studies also offer analyses of the impact of 
reading on cognitive capacity, working memory, attention span and 
positive brain rewiring. (See, for example, www.news.emory.edu/
stories/2013/12/esc_novels_change_brain/campus.html.) In fact, 
the survival and popularity of ancient stories—possibly even before 
writing systems developed—are seen by evolutionary biologists and 
evolutionary psychologists as evidence of our need for stories. Some 
of these stories we still read today, such as The Odyssey or The Epic 
of Gilgamesh, and scholars specializing in “literary Darwinism” are 
seeking to identify the elements of these stories. See www.bbc.com/
culture/story/20180503-our-fiction-addiction-why-humans-need-
stories. Viewing the question from another perspective, if literature is a 
reflection of human experience, then it becomes a source of knowledge 
of other places, periods and people.

We learn about different cultures and different worldviews from our 
own. Through reading about differences we also come to understand 
and appreciate what we all have in common, and our shared humanity 
is revealed through our reading.

2      READERS, WRITERS, TEXTS

English A: Literature

Deliver a rich, concept-based approach
Developed in cooperation with the IB, this rigorous Course Book provides a clear 
route through the new English A guide, for first teaching in 2019.

• Address all aspects of the syllabus via in-depth coverage of the new course 
structure and content, with plenty of engaging extracts and activities 

• Develop learners’ appreciation for the nuances of different text types, and the 
possibilities for connections across the syllabus

• Support assessment preparation with tips, exam-style practice questions, and 
support for the new IA

English A: Literature (2nd edition)

Course Book Early 2019 978 019 843461 0 ...........................£37.99

Online Course Book Early 2019 978 019 843464 1 ...........................£37.99

Print and Online Pack Early 2019 978 019 843467 2 ..........................£49.99

Español A: Literatura

Libro del Alumno 978 019 835912 8 ...........................£34.99

Libro del Alumno Digital 978 019 835914 2 ...........................£34.99

Conjunto Impreso y Digital 978 019 835915 9 ..........................£45.99
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Find out more: www.oxfordsecondary.com/language-b

English, French and Spanish B

Provide an interactive learning experience
Each Print and Enhanced Online Course Book Pack has been developed in 
cooperation with the IB to provide the most comprehensive support for the 
latest syllabus.

• Address crucial aspects of the 2018 syllabus with in-depth coverage of all 
themes and concepts, plus links to TOK, CAS and ATL

• Build sophisticated reading, writing, speaking and listening skills via 
contemporary, international texts and audio-visual exercises

• Provide strategic guidance on assessment, sample material and exam-style 
practice opportunities via new IB Prepared resources

“So, we have a genuinely multimedia course book here – entirely appropriate 
to the new Subject Guide’s introduction of Listening Comprehension.”David Ripley, English B Consultant

Print and Enhanced Online Course Book Packs IB Prepared

Print and Enhanced Online Course Book Pack 
978 019 842232 7 
£45.99

Print 
978 019 842477 2 
£27.99

Online 
978 019 843440 5 
£27.99

Print and Enhanced Online Course Book Pack 
978 019 842237 2 
£45.99

Print 
978 019 842471 0 
£27.99

Online 
978 019 843437 5 
£27.99

Print and Enhanced Online Course Book Pack 
978 019 842242 6 
£45.99

Print 
978 019 842474 1 
£27.99

Online 
978 019 843434 4 
£27.99

Available Late 2019

Available Late 2019

Available Late 2019
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Evaluate in print or online: www.oxfordsecondary.com/evaluate-ib

83

El arte, una forma de vivir

1 Observa las imágenes que presentan la unidad. Descríbelas y anota 
vocabulario relacionado con ellas. Las palabras y expresiones a 
continuación te pueden ayudar.

Para entrar en materia

baile/danza

manifestaciones  

artísticas

cómics

pinturaescultura

obra literaturacine cuadro

fotografía

poesía

bellas artes

arte abstracto/ 
moderno/antiguo

obra impresionista/surrealista/ 
realista/abstracta

Habilidades de investigación

¿Sabes cuál es el “séptimo arte”? 
¿Y el “noveno arte”?

¿Por qué se llaman así? Busca 
información sobre la numeración 
de las artes.

¿Qué arte añadirías a la lista?

ATL

  a   b   c

d   e f

Lengua

Ser y estar

Complete las frases siguientes con el verbo ser o estar en presente de indicativo.

a Isabel Coixet  una directora de cine española muy famosa.

b El Museo Mural Diego Rivera, donde se puede admirar “Sueño de una tarde dominical en 
la Alameda Central”,  en obras.

c A mi prima le  gustando mucho el libro de Gabriel García Márquez. 

d Las estatuas de Puerto Vallarta, México,  del artista Alejandro Colunga. 

e La exposición del fotógrafo Francesc Català Roca en el museo Reina Sofía de Madrid 
 muy popular.  

f  enferma pero no me perdería por nada el espectáculo de flamenco en el  
tablao El Cardenal.82

3  INGENIO HUMANO A

3 INGENIO HUMANO A 
EL ARTE, UNA FORMA 
DE VIVIR 

Objetivos: 

•  Hablar de diferentes manifestaciones artísticas

•  Conocer a varios artistas del mundo hispanohablante

•  Hablar de pintura, literatura, arte tradicional e ilustración

•  Debatir sobre si las artes nos ayudan a entender el mundo

•  Aprender de las diferentes culturas a través del arte

IB Spanish B Print and Enhanced Online Course Book Pack

Explore overarching themes and concepts

Strengthen all learners’ communication skills

IB English B Print and Enhanced Online Course Book Pack

159

Volunteering

Internal assessment (SL)
Take a look at the visual stimuli below. The images relate to the 
theme of the chapter: “Social organization”.

Peer assessment

Assess the presentations 
given by your classmates. 
Use the SL IA criteria to guide 
your assessment.

 

Suggest ways in which your 
classmates can improve their 
presentation techniques.

IA (SL)
Criterion A Language 

Criterion B 1.  Message: 
visual 
stimulus

2.  Message: 
conversation 

Criterion C Interactive 
skills: 
communication 

Brainstorming 
In pairs, choose one of the photographs, then discuss and answer 
the following questions.

1. What is the main idea in the photograph? How does it relate to the 
title of the section, “Social relationships”? 

2. What do you see in the background of the photograph? What does the 
background tell you about the location and context of the photograph? 

3. Look at the foreground of the photograph. Describe the person or 
people you can see.

4. What is happening in the picture? How does the photograph relate 
to the topic of the chapter, “Volunteering”? How does it relate to an 
Anglophone culture?

Presenting
Based on your answers to the questions above, prepare a four or 
five-minute presentation on the photograph.

Remember that the presentation should not only include description 
of the photograph, but should also connect it to the theme social 
organization and the topic of volunteers in an Anglophone society.  
Present your photograph and topic to your classmates. 

158

4 | Social organization

The parents 
The parents do not like the idea of their son or daughter taking a gap year. 
Here are some things they say. 

“A gap year can put you in deep debt once you 
have graduated from college.” 

“A year out can mess with your head, and may lead 
you to think that you can travel forever and forget 
about college altogether.”

“If you are away from the classroom, you will 
forget everything you learned at school. You will 
fall behind the rest of your classmates.”

“If you take a year off school, you will lose out 
socially. Students that are your age will be 
one year ahead, and have already established 
relationships with other students.” 

“Taking a gap year means more than making 
plans. You will have to make them work. It will 
prove a lot more difficult than you originally 
expected.”

“The university might not accept you, if you take a 
year off.” 

“Who is paying for this? We are! So we will decide 
what you do.”

“We worry about the lack of safety. You will have 
to travel alone. Even if you travel abroad in a 
group, you can put yourself in a very dangerous 
position.”

“You might change all your plans for your education 
and your future career.”

Tip

Tips on successful classroom role-play 

Role-play work best when you prepare before you start. Make sure you have 
prepared the arguments you are going to use. 

You may want to make a note of your arguments on a cue card. You may 
need time to “get into” the role by thinking about the character you are 
going to play and rehearsing how best to express the opinions the  
character might hold.

When each person is ready you can act out the role-play in front of your 
audience. 

In order to engage your audience, give the a “while-watching” task such 
as deciding which arguments are strongest, or who has the best logical 
argument. 

 

Listening    
comprehension

Click the icon to practice 
the listening section of 
Paper 2. After you have 
listened to an audio track 
you will complete a set of 
accompanying activities.

K44987 IB Catalogue UK v7.indd   5 10/09/2018   09:20
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Find out more: www.oxfordsecondary.com/ib-individuals-and-societies

Business Management
Strengthen real-world understanding
Packed full of contemporary, real-world examples, these concept-based 
resources thoroughly prepare learners for IB assessment.

• Cover all key concepts and contexts using the only Course Book developed
in cooperation with the IB

• Reinforce understanding using the summaries, case studies and activities
presented in the Study Guide

• Provide strategic guidance on assessment, sample material and exam-style
practice opportunities via new IB Prepared: Business Management

Economics
Drive international-mindedness
Trusted by IB teachers across the world, these popular texts address all aspects 
of the current syllabus.

• Build knowledge and skills via the explanations, examples and activities
included in the Course Book

• Cement subject knowledge using the summaries, diagrams and exam-style
questions contained in the Study Guide

• Develop essential skills via the tips, examples and exercises included in the
Skills and Practice resource

Economics

Course Book 978 019 839000 8 ..........................£37.99

Online Course Book 978 019 836840 3 ..........................£37.99 

Print and Online Pack 978 019 836841 0 ..........................£49.99 

Study Guide 978 019 839001 5 ..........................£25.99

Skills and Practice 978 019 838999 6 ..........................£25.99

Business Management

Course Book 978 019 839281 1 ..........................£39.99

Online Course Book 978 019 835497 0 ..........................£39.99 

Print and Online Pack 978 019 835498 7 ..........................£52.99 

Study Guide 978 019 839282 8 ..........................£25.99

IB Prepared Late 2019 978 019 843760 4 ..........................£27.99

IB Prepared (Online) Late 2019 978 019 843763 5 ..........................£27.99

1
How to get in contact:
web www.oxfordsecondary.co.uk/ib
email schools.enquiries.uk@oup.com
tel +44 (0)1536 452620
fax +44 (0)1865 313472

O
X

F
O

R
D

 IB
 S

K
IL

L
S

 A
N

D
 P

R
A

C
TIC

E
E

co
n

o
m

ics  F
O

R
 T

H
E

 IB
 D

IP
L

O
M

A

Author

Constantine Ziogas

Designed to solidify all the skills central to IB assessment, this focused study 
tool comprehensively matches the 2011 syllabus at SL and HL. Targeted skills 
development exercises and worked examples along with step-by-step support for 
the new quantitative element ensure exceptional achievement.

Oxford IB skills and practice strengthens skills directly relevant to IB 
assessment. You can trust the resources to:

➜ Strengthen all the requisite skills, concretely heightening assessment 
potential

➜ Tangibly build confidence, helping learners demonstrate their true capabilities 
in exams

➜ Provide effective assessment strategies, with step-by-step methods for 
tackling questions

➜ Use clear and  straightforward language to support EAL learners

Economics
F O R T H E  I B  D I P LO M A

O X F O R D  I B  S K I L L S  A N D  P R A C T I C E

Constantine Ziogas

Free support material online 
www.oxfordsecondary.co.uk/
econsp

O X F O R D  I B  S K I L L S  A N D  P R A C T I C E

Also available
978 0 19 839000 8

Economics
F O R  T H E  I B  D I P LO M A
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Completely updated for the 2011 syllabus at SL and HL this comprehensive
study tool supports top achievement. With full coverage of the new 
quantitative element, past exam questions noticeably build confidence and 
the focused approach distinctly strengthens comprehension.

Oxford IB study guides build unrivalled assessment potential.
You can trust them to:

● Comprehensively cover the syllabus, matching IB specifications

● Reinforce all the key topics in a concise, user-friendly format, cementing 
understanding

● Effectively prepare students for assessment with revision support and 
exam strategies
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Fully equip learners to tackle the course and assessment with confidence. This
comprehensive second edition is exactly matched to the 2011 syllabus at SL and
HL and includes digital material designed to cement comprehension. Learning
seamlessly integrates the IB philosophy, with TOK and global case studies
building creative, outward-looking learners.

Oxford course books are the only Dp resources developed with the IB.
This means that they are:

➜ The most comprehensive and accurate match to IB specifications 

➜ Written by experienced IB practitioners

➜ Packed with accurate assessment support, directly from the IB

➜ Truly aligned with the IB philosophy, challenging learners with fresh and 
topical TOK
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to think beyond individual topics

business
management 2 0 1 4  E D I T I O N
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looking learners. Full assessment support is included for the strongest results.

Oxford course books are the only DP resources developed with the IB.
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➜ Packed with accurate assessment support, directly from the IB
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topical TOK
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IB Psychology Course Book (2nd edition)

TOK
The study of Silberg et al demonstrates one of the 
possible ways in which two variables may interact. 
Variable X (genetic predisposition) interacts with 
variable Y (stressful life events) to produce the result Z 
(depression). In this interaction Y is a mediator between 
X and Z: even if X is present, Z will only occur if Y occurs.

What other types of interaction between X and Y (to 
produce Z) can you think of? Think abstractly and then 
try to find examples from real life.

▲  Figure 5.12 Genetic and environmental 
influences

Environment
DNA

Molecular genetics is also promising in this field 
of research because it allows us to identify specific 
genes influencing complex psychological disorders, 
whereas in twin, family and adoption studies where 
genes are not “measured” directly we can only 
talk about some broad, latent, unspecified genetic 
predisposition. So, instead of talking about a broad 
genetic predisposition that makes you vulnerable 
to stressful events, can we pinpoint a specific gene 
that is responsible for this vulnerability?

ATL skills: Self-management
Recall how neurotransmitters function in synapses. 
What is reuptake? If you don’t remember, go back and 
review the appropriate sections of Unit 2.

Caspi et al (2003) found that a functional 
polymorphism in a serotonin transporter gene 
(5-HTT) moderated the influence of stressful life 
events on depression. This gene is involved in the 
reuptake of serotonin at brain synapses. In this 
study a representative birth cohort of more than 
1,000 children from New Zealand were followed 

longitudinally. The sample was divided into three 
groups: 

 ● both short alleles of 5-HTT

 ● one short allele and one long allele

 ● both long alleles.

Stressful life events occurring after the 21st birthday 
and before the 26th birthday were assessed with a 
“life-history calendar” which focused on 14 major 
stressful events in such fields as employment, 
finance, housing, health and relationships. 

There were no differences between the three 
groups in the number of stressful life events they 
experienced; however, individuals who had the 
short allele of 5-HTT exhibited more depressive 
symptoms in relation to stressful life events. More 
specifically, individuals who carried a short allele 
whose life events occurred after their 21st birthday 
experienced increases in their depressive symptoms 
from the age of 21 to 26 years, whereas individuals 
carrying the long/long alleles did not (even though 
they experienced the same events at the same 
time). Among participants suffering four or more 
stressful life events, 33% of individuals with a short 
allele of 5-HTT developed depression, compared to 
17% of those having the long/long variant. 

Therefore, just as in Silberg et al, the study 
demonstrated that genetic set-up can moderate a 
person’s sensitivity to adverse environmental effects 
(life stress). However, this study allowed researchers 
to pinpoint the specific alleles responsible for this 
increased vulnerability to stressful events.

ATL skills: Thinking
In your studies of the sociocultural approach to 
behaviour you learned about Hoefstede’s cultural 
dimensions: individualism–collectivism, masculinity–
femininity, and so on. What other dimensions were 
identified in that research? How well do you remember 
these studies? You might want to go back and review this 
material before reading on.

In what way do you think individualism–collectivism is 
relevant to genetic predisposition to depression?

Chiao and Blizinsky (2010) went further and 
included cultural variables in gene-environment 
interaction. They proposed a “culture-gene 
coevolution theory” which posits that cultural 
values buffer genetically susceptible populations 
from increased prevalence of affective and mood 
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Discussion

One of the hypotheses 
in Kendler et al’s study 
(2006) was that in different 
generations the role of genetic 
inheritance (relative to the 
role of environmental factors) 
would be different. This hypothesis was not 
supported empirically. What do you think 
was the theoretical rationale of this prediction?

If you want to find out for sure, review the 
original article and see if you were right:  
https://tinyurl.com/z8shmzx

▲  Figure 5.11 Zygoticity of twins

Fraternal
(Dizygotic)

Identical
(Monozygotic)

Sperm

(Shared placenta) (Separate placentas)

Egg

genetic heritability: gene-environment 
interaction (gxe)
One common limitation of research studies 
based on the Falconer model is that they ignore 
complex gene-environment interaction. The 
influence of genes on depression might not 
be as straightforward as such studies seem to 
suggest. Theoretically genes can create a certain 
susceptibility to environmental influences, but 
environment would still be the triggering factor. 
So research studies that try to bring together 
different types of influences and look at the 
dynamics of development of depression over years 
are especially valuable, and especially hard to 
conduct. 

Gene-environment interaction (GxE) occurs 
when two different genotypes respond to the same 
environment in different ways. 

ATL skills: Research
Now you have a new hypothesis: genotype creates 
a predisposition to depression, but it depends on 
environmental triggers whether or not this predisposition 
will develop. How would you design a research study to 
test this hypothesis? Come up with a research proposal.

Silberg et al (1999), to further understand the 
reasons for different heritability of depression in 
males and females, investigated the trajectories of 
depressive symptoms among boys and girls from 
childhood to adolescence. The study was inspired 
by previous observations that had shown that 
the rates of depression are similar in pre-adolescent 
boys and girls, but by mid-adolescence and later 
the dominance of depression in girls is firmly 
established. 

The authors investigated the link between 
susceptibility to depression and environmental 
factors (stressful life events). They used data from 
more than 1,400 male and female juvenile twin 
pairs that were followed longitudinally from age 
8 to age 16. Depressive symptoms were assessed 
using the Child and Adolescent Psychiatric 
Interview, and ratings of past-year life events were 
obtained in interviews with the mothers. The list 
of potentially stressful life events included such 
events as failing a grade or losing a close friend 
through arguments. 

Results of the longitudinal analysis showed that 
the effect of negative life events on depressive 
symptoms in adolescent girls was stronger, 
suggesting that genetic predisposition causes 
girls at this age to be more vulnerable to 
negative or stressful life events. In other words, 
girls demonstrated a “genetic predisposition to 
experiencing particular stressful life events” (Silberg 
et al, 1999, p 230). This exemplifies one of the ways 
in which genes may interact with the environment: 
environmental factors serve as necessary mediators 
or triggers for genetic predisposition.

Psychology in real life
Silberg et al (1999) found that genetic predisposition 
to depression in females causes them to be more 
vulnerable to stressful life events in adolescence. If 
you were a policy-maker, what measures would you 
recommend based on this finding to reduce prevalence 
of depression in adolescent populations? 
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Psychology

Build a rich and holistic understanding
Developed in cooperation with the IB, this comprehensively-updated, full-color 
Course Book fully reflects the latest syllabus.

• Facilitate inquiry and critical thinking through in-depth, concept-based
coverage of the most up-to-date theories and research
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content and key definitions

• Provide strategic guidance on assessment, sample material and exam-style
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Philosophy

Clarify and contextualize philosophical ideas
Developed in cooperation with the IB, this accessible Course Book uses a 
skills-focused approach to build students’ confidence.

• Thoroughly cover the core theme of ‘being human’, which all students must 
complete as part of the prescribed course

• Explore philosophical ideas in their context and in relation to contemporary 
situations, with clear referencing and definitions, visual aids and TOK links

• Build key skills via integrated activities, suggestions for further research and 
reflection, and assessment guidance

Global Politics

Build transdisciplinary connections
Supporting the latest syllabus, this concept-based Course Book cements critical 
understanding of big picture issues, problems and solutions.

• Nurture outward-looking, reflective learners by relating political theory to 
current, international case studies, a conceptual framework and TOK

• Hone thinking and communication skills with suggestions for engaging ATL 
activities and class discussions 

• Prepare learners for assessment, using exam-style questions and 
strategic tips
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Global case studies keep learning fresh and 
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GLOBAL POLITICS
Written by syllabus developer and UNESCO Chair in Human and Cultural Rights 
Max Kirsch, this course book has been developed directly with the IB. By 
embracing a truly concept-based approach, this text provides the most 
comprehensive coverage of the new syllabus, developing politically engaged 
learners who can think critically about the changing 21st century world. Full 
assessment support is included for the strongest results.
Oxford course books are the only DP resources developed with the IB.  
This means that they are:
➜ The most comprehensive and accurate match to IB specifications
➜ Written by expert and experienced IB examiners and teachers
➜ Packed with accurate assessment support, directly from the IB
➜ Truly aligned with the IB philosophy, challenging learners with fresh and 

topical TOK
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assessment support is included for the strongest results.
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ideas and provides clear explanations of concepts and conceptual connections.  
A range of visual materials builds and reinforces data analysis skills, and clear 
language and definitions of key terms supports EAL learners. Current, international 
case studies connect learning to global issues, fostering globally-aware learners. 
Practice questions develop assessment confidence.

Oxford course books are the only DP resources developed with the IB.
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➜ Written by expert and experienced IB examiners and teachers

➜ Packed with accurate assessment support, directly from the IB
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 figure G.20: Manufacturing employment in 
Detroit, 1990–2010

 Photo G.13: Decaying vacant buildings in Detroit, 2011

Activity 9
1. Suggest reasons for Detroit’s growth between 1900  

and 1950.

2. Suggest why Detroit’s population declined after 1950.

3. Suggest the likely impacts of a falling population size.

4. Describe the trend in manufacturing employment in 
Detroit between 1990 and 2010. Suggest the likely 
impacts of the changes that you have described.

5. Watch “Death of Detroit” at http://www.youtube.com/
watch?v=-aUUuTBVypk and “Grown in Detroit” at 
http://www.youtube.com/watch?v=XH6sI7BqXLo 
and the “Grown in Detroit” documentary trailer, http://
documentaryheaven.com/requiem-for-detroit/.

Concepts in context
Many processes operate in urban areas. 
Some are causing urban areas to increase, 
such as rural-to-urban migration and 
natural increase, leading to urbanization. 
Some are causing urban areas to decline, 
such as counter-urbanization. Urban 
areas may therefore grow over time, and 
develop complex networks of transport, 
water, sanitation, energy provision, and 
telecommunications. However, some 
urban areas decline. This may be due to 
the decline in industry. However, some 
former run-down areas may appear 
attractive to certain populations, and may 
regenerate as a result of gentrification.

Check your understanding

1. Explain how centrifugal movement of 
population affects a city and its hinterland 
(surrounding area).

2. Explain the advantages and disadvantages of 
counter-urbanization.

3. Explain the process of deindustrialization.

4. Describe the process of urbanization.

5. Suggest why most of the world’s growing 
megacities are found in LICs.

6. Outline the potential impacts of megacities.

7. Describe the growth in telecommunications 
in Shanghai.

8. Briefly outline the problems associated with 
the growth of Shanghai.

9. Suggest reasons for the growth of Detroit.

10. Explain the causes and consequences of the 
decline of population in Detroit.
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OPTION G URBAN ENVIRONMENTS2

Case study

Urban deindustrialization: decline in Detroit
Detroit was once the USA’s fourth-largest city. 
Indeed, in 1960 it had the highest per-capita 
income in the USA. Now up to a quarter of the 
city has been reclaimed by nature. Up to 40,000 
buildings and parcels of land are vacant. Property 
prices have fallen by 80 per cent or more. In 
2013 a three-bedroomed house on Albany Street 
was for sale for $1!

Detroit is the largest US city to declare 
bankruptcy. Its long-term debts are estimated at 
over $18 billion, or $27,000 for every resident.

Between 1900 and 1950 Detroit prospered 
because General Motors (GM), Ford and 
Chrysler, which made most of the cars sold 
in the USA, were based there. Detroit’s 
population increased from about 300,000 in 
1900 to 1.8 million in 1950, but fell to just 
700,000 in 2013.

Many of Detroit’s people are poor and relatively 
poorly educated – over 80 per cent have no more 
than a high school diploma. Delivering services 
to sparsely populated neighbourhoods in the city, 
which sprawls over 340 km2, would be difficult 
even if the city could afford it.

The causes of Detroit’s troubles include:

● falling car sales and therefore less tax revenue 
from the city’s large firms

● a shrinking population – many of the richer 
people have moved away

● high pension and social welfare costs – the 
city has an ageing population.

Detroit has paid the price for being over-reliant 
on a single industry – the motor car. It attracted 
many black workers from the American south to 
work in the factories. However, inequalities in 
working conditions and living conditions led to 
race riots in 1943 and 1967. Many white people 
abandoned the city during the “white flight” of 
the 1950s, 1960s and 1970s.

Only 30 per cent of the jobs available in the city 
are taken by Detroit residents and over 60 per 
cent of Detroit’s population who work do so 
outside the city. Unemployment had reached 
30 per cent by 2013. Over a third of Detroit’s 
population and nearly half its children live below 
the poverty line. Nearly half of Detroit’s adults 
are functionally illiterate and 29 of the city’s 
schools closed down in 2009 alone. Detroit’s 
population is now 81.6 per cent Afro-American.

According to a report in The Economist, law 
and order has completely broken down in 
the inner city, and drugs and prostitution are 
commonplace. Detroit’s murder rate is at a 40-
year high. Of the city’s 85,000 street lights, half 
are usually out of service because thieves have 
stripped them for copper. Only one-third of its 
ambulances are in working order. 

However, there is some growth. Urban farms are 
appearing. Young people – especially artists and 
musicians – are moving into Detroit to make use 
of the abandoned and affordable urban spaces. 
Low rents, good universities and tax breaks are 
attempting to attract businesses back to the city.
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Population and economic development patterns 1

1 POPULATION AND ECONOMIC DEVELOPMENT 
PATTERNS

Factors affecting population distribution  
at a global scale

Population distribution refers to where people live. On a 
global scale: 
• most people live relatively close to the sea – some 

three-quarters of the world’s population live within 
1,000 km of the sea 

• most people live on low ground – nearly 90% live in 
areas less than 500 m high 

• over 80% live in the northern hemisphere. 

The most favoured locations include: 
• fertile river valleys 
• places with a regular supply of water 
• good communications and the potential for trade. 

At a global scale, three major areas with high population 
density (over 200 people/km2) can be identified: South 
East Asia, north-east USA and Western Europe. Smaller 
concentrations include south-east Brazil, the Mexican 
plateau, the Nile Valley, California and Java.

Disadvantaged areas include those that are too dry, too 
steep, too cold and/or infertile. There is no such thing as a 
“best” climate; many people live in South East Asia and 
this has a monsoonal climate, with alternating seasons of 
flood and drought.
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COMMON MISTAKE
✗ Distribution and density of population both refer to 
where people live. 

✓ Distribution is where people live, whereas density is a 
measure of how many live there (per km2).

CHECK YOUR UNDERSTANDING
1. Define the term ”population distribution“.
2. Outline the most favourable conditions for human 

habitation.

LORENZ CURVES

Inequalities in population distribution can be shown by 
Lorenz Curves.
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HUMAN FACTORS

Human factors are also important. For example: 
• the distribution of raw materials, especially coal and 

other mineral resources, has led to large population 
clusters in parts of the USA, China, India, Germany 
and the UK 

• government policy may lead to a redistribution 
of populations, such as in South Africa under the 
Apartheid policy or in Myanmar in relation to the 
Rohingya population 

• new town policies, such as in Egypt, Hong Kong and 
the UK, may lead to a redistribution of population 

• the influence of conflict and war may lead to some areas
losing population, such as in Syria and northern Nigeria

• the migration of people (whether forced or voluntary) 
may lead to major redistributions of populations, for 
example, African migrants to South Africa. 

839607_IB_Geo_SG_Unit_1.indd   1 6/29/17   1:23 PM
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IB Environmental Systems and Societies Course Book

development of the environmental movement
The environmental movement as we know it originated in the 1960s 
BUT humans have been concerned about the effect we have on the 
environment for much longer.

➔● Romans reported on problems such as air and water pollution.

➔● Between the late 14th century and the mid 16th century, waste 
produced by humans was associated with the spread of epidemic 
disease in Europe.

➔● Soil conservation was practised in China, India and Peru as early 
as 2,000 years ago.

Such concerns did not really give rise to widespread public activism until 
recently. To understand modern environmentalism we must look back at 
the historical events which:

➔● caused concern over environmental impacts 

➔● elicited the responses of individuals, groups of individuals, governments 
and the United Nations to these impacts. 

Powerful individuals and independent pressure groups are now very 
influential though their use of media, and they have catalysed the 
movement to make it a people’s or ‘grass roots’ movement. There has 
also been a continuing divide in philosophy between:

➔● those who see the reason for conserving nature as being to continue 
to supply goods and services to humankind in a sustainable way 
(environmental managers) and 

➔● those who believe that we should conserve nature unconditionally, 
for its spiritual value (deep and self-reliance ecologists); 

➔ ie do we save it for our sake or for its sake?

‘Whatever befalls the Earth – 
befalls the sons of the Earth.

Humankind has not woven 
the web of life. We are but one 

thread within it. Whatever 
we do to the web, we do to 
ourselves. All things are 

bound together. All things 
connect.’ 

Attributed to Chief Seattle, 1855

▲  Figure 1.1.1 The only known 
photo of Chief Seattle taken in 
the 1860s

To think about

Our environmental value systems will influence the way we see environmental 
issues. 

1. List other value systems that influence how we view the world. 

2. Outline one named global and one local environmental issue.

Describe your opinion on these issues and explain how your value systems 
influence it.

Key term

An environmental value system (EVS) is a worldview or paradigm that shapes 
the way an individual or group of people perceive and evaluate environmental 
issues. This will be influenced by cultural, religious, economic and socio-political 
context.

TOK

1. Using a global 
environmental issue of 
your choice evaluate 
how one of the ways of 
knowing influences our 
EVS approach.

2. Using a local 
environmental issue of 
your choice evaluate 
how one of the ways of 
knowing influences our 
EVS approach.

3. Evaluate how your 
emotion has affected your 
response to this issue.

2

1 FO u n d aT i O n S  O F  E n V i r O n m E n Ta l  S yS T E m S  a n d  S O c i E T i E S

833256_ESS2e_Ch01.indd   2 03/02/2015   13:45

Who is involved in the environmental movement?
It is probably fair to say that the majority of people in the world do not 
spend much time focusing on environmental issues unless they are 
brought to their attention or affect them directly. However, the activities 
of a number of groups have influenced

➔● norms of behaviour (eg purchasing choices such as dolphin-friendly 
tuna and recycling) and 

➔● political choices (eg the successes of the ‘Green Party’). 

Influential individuals often use media publications (eg Aldo 
Leopold’s A Sand County Almanac, Rachel Carson’s Silent Spring, Al Gore’s 
An Inconvenient Truth) to raise issues and start the debate. 

Independent pressure groups use awareness campaigns to effect a 
change (eg Greenpeace on Arctic exploration, World Wildlife Fund on saving 
tigers). They influence the public who then influence government and 
corporate business organizations. These groups are called non-governmental 
organizations (NGOs). ‘Friends of the Earth’ is another example.

Corporate businesses (especially multinational corporations – MNCs –  
and transnational corporations – TNCs) are involved since they are 
supplying consumer demand and in doing so using resources and creating 
environmental impact (eg mining for minerals or burning of fossil fuels).

Governments make policy decisions including environmental ones (eg 
planning permission for land use), and apply legislation (laws) to manage 
the country (eg emissions controls over factories). They also meet with 
other governments to consider international agreements (eg United 
Nations Environment Programme, UNEP). Different countries are at 
different stages of environmental awareness, as are different individuals. 
Legislating about emissions is important but so is making sure there 
is enough food for the population. While different countries may put 
environmental awareness at different levels of priority, all are aware of the 
issues facing the Earth and that all must be involved in finding solutions. 

Intergovernmental bodies such as the United Nations have become 
highly influential in more recent times by holding Earth Summits to 
bring together governments, NGOs and corporations to consider global 
environmental and world development issues.

‘We abuse land because we 
regard it as a commodity 

belonging to us. When we see 
land as a community to which 

we belong, we may begin to 
use it with love and respect.’

Aldo Leopold,  
A Sand County Almanac

(reprinted by permission of  
Oxford University Press, USA)

To research

Look up Chief Seattle on the 
web. His famous speech 
was in the Lushootseed 
language, translated into 
Chinook Indian trade 
language, and then into 
English. While he may not 
have said these exact words, 
does it matter?

TOK

In 2013, 30 Greenpeace activists on board the Greenpeace ship Arctic Sunrise 
peacefully protested in Arctic international waters against the Russian Gazprom 
oil platform drilling for oil in the Arctic. They were arrested by armed Russian 
commandos and kept in prison for 100 days before being freed.

Read about this at www.greenpeace.org and news websites.

Do you agree with what the activists were doing or do you agree with the 
Russian authorities in stopping them?

Debate the issues in this with three teams: one represents Greenpeace views, 
one the Russian state and the other the Gazprom interests.

To what extent can we rely on reason to evaluate the Greenpeace approach to 
this issue?

3

1 . 1  E n V i r O n m E n T a l  V a l u E  S y S T E m S
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• Develop a holistic view of the subject via the Course Book’s contemporary 
case studies, activities and ‘big questions’

• Consolidate key skills in relation to all assessment components using the 
Skills and Practice resource

• Provide strategic guidance on assessment, sample material and exam-style 
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Acids and bases6

148

6.1 Acid–base theories
Acids and bases have been known for thousands of years. The term 
“acid” is derived from the Latin word acere, which means “sour” and 
refers to the characteristic taste of vinegar, lemon juice and other acidic 
solutions. Basic substances, such as potash (potassium carbonate) and 
lime water (a solution of calcium hydroxide) were used by ancient 
Egyptians for making soap and parchment. People who worked with 
basic solutions noted their slippery, soap-like feeling to the touch, 
bitter taste and ability to react with acids.

The opposing nature of acids and bases was not fully recognized until 
the 17th century. The first rational approach to these compounds was 
proposed by Robert Boyle, an Irish natural philosopher and a pioneer 
of modern science. According to Boyle, acids and bases can be defined 
as follows:

•  acids taste sour, react with metals, turn litmus red, and can
be neutralized by bases

•  bases feel slippery, turn litmus blue, and can be neutralized
by acids.

DP link
The IB Chemistry Diploma 
Programme covers this entire 
topic in 8 Acids and bases.

Practical skills: Safe 
laboratory practices
In the past, chemists often 
identified acids, bases 
and other compounds 
by their smell, taste and 
feel. This practice could 
lead to serious injury or 
even death. You should 
never taste or touch any 
laboratory chemicals, and 
avoid inhaling their vapours 
by carrying out experiments 
in the fume cupboard.

In a very real sense, we can make an acid be anything we wish — the differences between  
the various acid–base concepts are not concerned with which is ‘right’ but which  

is most convenient to use in a particular situation.

James E. Huheey, Inorganic Chemistry: Principles of Structure and Reactivity (1978)

“ ”
Key terms introduced

➔ Arrhenius acids and bases
➔ Brønsted acid and bases
➔ Dissociation and ionization
➔ Conjugate acid–base pairs
➔  Monoprotic and diprotic acids and 

bases; monobasic and dibasic 
acids; monoacidic and diacidic 
bases

➔ Hydronium (hydroxonium) ion
➔  Amphoteric and amphiprotic 

species
➔ Acid dissociation constant, Ka

➔ Ionic product of water, Kw

➔ The pH scale
➔ Acid–base indicators
➔ Buffer solutions

 Chapter context

In the previous chapters, you learned that acids and bases are two classes 
of chemical compounds with opposing properties. One of the most common 
reaction types, neutralization, usually involves an acid and a base as 
reactants and a salt and water as products. At the same time, some salts 
and even water itself demonstrate acidic or basic properties by reacting 
with bases or acids, respectively. Therefore, we need to take a closer look 
at the chemical nature of acids and bases, their classification and their 
behaviour in aqueous solutions.

 Learning objectives

In this chapter you will learn about:

➔  how to define acids and bases using acid–base theories

➔  classification, properties and chemical equilibria of acids and bases

➔  the concept of pH

➔  determining and predicting acidity of solutions in the laboratory

IB Physics: Kerboodle Online Resources

Access engaging digital content
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Figure 1. Robert William Boyle 
(1627–1691)

Scientific theories and empirical rules

Boyle’s definitions of acids and bases emphasize the most 
characteristic properties of these compounds (reactivity towards 
metals and each other) and suggest a simple experimental procedure 
(the colour change of litmus, a natural acid–base indicator) for 
distinguishing between acidic and basic solutions. This approach 
is a good illustration of the scientific method, which is based on 
systematic observations and experimental evidence.

At the same time, Boyle was unable to explain why some 
compounds behaved as acids and others as bases. In the 17th 
century, the chemical composition of most substances was still 
unknown, and even the existence of chemical elements was not 
universally accepted. As a result, Boyle’s classification had no 
theoretical background or predictive power, so it was not a scientific 
theory but rather a set of empirical rules.

DP ready Nature of science

Lavoisier was also the first to find out that sulfur was an individual 
element rather than a compound. That discovery permitted the 
determination of the chemical composition of hydrogen sulfide 
and led to the downfall of the oxygen theory of acids. Like many 
other scientific theories, Lavoisier’s hypothesis was falsified by 
experimental evidence and eventually replaced by the understanding 
that hydrogen, not oxygen, is an essential element of any acid.

DP ready Nature of science

The first scientific theory of acids was proposed in the second half of 
the 18th century by the French chemist Antoine Lavoisier, who worked 
with his wife Marie-Anne. According to his theory, all acids contained 
oxygen, and the strength of the acid increased with the number oxygen 
atoms in its molecule. Indeed, Lavoisier’s theory correctly described 
the composition of all acids known at that time and could explain 
why, for example, sulfuric acid, H2SO4, containing four oxygen atoms 
in the molecule was stronger than sulfurous acid, H2SO3, with only 
three oxygen atoms. However, this theory was soon disproved by the 
discovery that hydrogen chloride, HCl, hydrogen sulfide, H2S, and 
other similar compounds contained no oxygen but still behaved as 
typical acids.

Figure 2. Antoine Lavoisier 
(1743–1794) and Marie-Anne 
Lavoisier (1758–1836)

The Arrhenius theory
In 1884, the Swedish scientist Svante Arrhenius formulated the 
modern hydrogen theory of acids and defined acids and bases in terms 
of the ions they produced in aqueous solutions:

•  an Arrhenius acid is a substance that dissociates in water to form 
hydrogen ions (H+)

•  an Arrhenius base is a substance that dissociates in water to form 
hydroxide ions (OH–).

Key term
An Arrhenius acid dissociates 
in water to form hydrogen 
ions, while an Arrhenius base 
dissociates in water to form 
hydroxide ions.

For more information 
about pricing on 
renewal and multi-year 
subscriptions 
please visit:

www.oxfordsecondary.
com/multi-year-
subscriptions
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MATHEMATICS: ANALYSIS 
AND APPROACHES
COU R S E  COM PA NION

O X F O R D  I B  D I P L O M A  P R O G R A M M E

S TA N D A R D  L E V E L

Ed Kemp
Paul La Rondie
Jill Stevens
Natasha Awada 

Ellen Thompson
Jennifer Chang Wathall
Laurie Buchanan

E N H A NC E D  ON LIN E

Mathematics

Address all aspects of the new guide
Each Print and Enhanced Online Course Book Pack has been developed in 
cooperation with the IB to provide the most comprehensive support for the new 
DP Mathematics syllabus, for first teaching in 2019.

• Assimilate the approach of the new curriculum, using concept-based 
resources that are structured according to the new courses

• Provide in-depth coverage of all topics via clear explanations, worked 
solutions and activities, plus assessment preparation support

• Drive achievement with digital features embedded in each Enhanced Online 
Course Book, plus practice opportunities via Oxford MyiMaths

For more information on Oxford MyiMaths, or to order a subscription, contact your local Education Consultant:  
www.oxfordsecondary.com/contact-us

For more information about pricing on renewal and multi-year subscriptions please visit: 
www.oxfordsecondary.com/multi-year-subscriptions

Mathematics: analysis and approaches Mathematics: applications and interpretation

Print and Enhanced Online Course Book Pack 
978 019 842710 0 
£57.99

Print and Enhanced Online Course Book Pack 
978 019 842698 1 
£57.99

Print and Enhanced Online Course Book Pack 
978 019 842716 2 
£57.99

Print and Enhanced Online Course Book Pack 
978 019 842704 9 
£57.99

Available Early 2019 Available Early 2019

Available Early 2019 Available Early 2019
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Access digital content embedded in each 
Enhanced Online Course Book

IB Mathematics: applications and 
interpretation SL, Print and Enhanced 
Online Course Book Pack

Deliver a rich, concept-based approach

IB Mathematics: applications and interpretation SL, Print and Enhanced Online Course Book Pack

3

Shooting hoops
Kazuki is practising his basketball skills. 

 •  What shape is the path of the ball? 
Sketch a path for the ball from Kazu ki’s
hand to through the basketball hoop.

 •  Sketch a path for the ball from Kazuki’s 
hands to the hoop when Kazuki is standing 
m further away from the hoop
m closer to the hoop.

 •  What do you notice about the shape of 
the ball’s path when Kazuki is standing 
in each position? What changes and 
what is the same?

Can you model the path of a basketball from Kazuki’s 
hands to the hoop from any point on the court?

How can the model help you to predict whether a ball will 
go into the hoop or not?

 •  Think about and then write down your own intuitive
answer to these questions. Discuss your answer with a
classmate and then share your ideas with your class.
m  What information do you need to know to build this 

model?
m  What assumptions would you need to make in your 

model?
m  How can you fi nd out the angle that Kazuki must throw

the ball when he is a specifi c distance from the net?
m  How can you fi nd the maximum height that the 

ball reaches? Will this height always be the same, 

regardless of where Kazuki is standing?

What other things do you notice? What do you wonder? 
What other things would you like to fi nd out in this problem?

Developing 
inquiry skills
Write down any similar inquiry 
questions you might ask if you were 
asked to model the path of something 
in a diff erent sport; for example, 
determining where an archer’s arrow 
would land, deciding whether a tennis 
ball would land within the baseline, 
or considering whether a highjumper 
would pass over the bar successfully. 
What questions might you need to 
ask in these scenarios which diff er 
to the scenario where Kazuki is 
playing basketball?

Before you start
You should know how to:
 1 Expand brackets

e.g. (x + 3)(x - 2) = x2 + x - 6

 2 Factorise an expression
e.g. 3x2 - 11x - 4 = (3x + 1)(x - 4)

 3 Substitute coordinates into an equation
e.g. Substitute (1, 3) into y = 2x2 + 4x + c

 4 Find the value of c at the point (1, 3)
3 = 2(1)2 + 4(1) + c

 3 - 2 - 4 = c
-3 = c

Skills check
 1 Expand  a (2x + 3)(x - 4)

b (7x - 5)(2x + 3)  

 2 Factorise  a 2x2 + 5x + 2
b 5x2 + 13x - 6

 3 a If y = 2x2 - 3x + c,
fi nd the value of c at the point (2, -1)

 b If y = 5x2 + x + c,
fi nd the value of c at the point (1, -5)

Click here for help 
with this skills check

2

Power functions
If you are trying to use mathematics to model 
the path of a javelin, the shape of bridge, or the 
maximum volume of a container, for example, 
then you will need to study equations of curves. 
This chapter looks at ways of modelling these 
real-life scenarios with curves and fi tting equations 
to these curves in order to predict the height of 
the curve (which would tell you the height of the 
javelin or the top of the bridge) and the distance 
spanned by a curve (telling you the distance the 
javelin travels or the length of the bridge).

9   Modelling relationships
with functions

Conceptual lenses 
 ■ Relationships, Modelling, Change

Microconcepts 
 ■ Domain and range of a function 
 ■ Features of a parabola: symmetry, vertex, 

intercepts, equation of axis of symmetry 
 ■ Forms of a quadratic: general form and 

intercept form 
 ■ Messy data
 ■ Cubic graphs and power functions
 ■ Points of intersection
 ■ Direct and inverse variation
 ■ Optimisation problems

How can you predict where a javelin 
will land? How can you fi nd out when 
its speed is fastest?

How long does it take an object 
to fall, given that the distance 
varies directly with the square 
of the time taken?

What is the maximum volume 
of a box made from a piece of 
card with squares cut from 
each corner?

How can you fi nd the price of a car 
given that the price varies inversely 
with the age of the car?
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Pattern and decoration can be considered as elements of texture. 
In textiles the physical structure of the cloth, the warp and weft of 
weaving or the relief of embroidery, for example, build pattern through 
repetition, through a tracery of lines, through lattice work and through 
grids. Similarly appliqué, embroidery and quilting are techniques which 
combine texture with decoration, achieving surfaces that have variety. 
In ceramics pattern is often inscribed into a surface or built up in relief, 
creating both decoration and a real, tangible, physical texture.

Street artists appropriate the textures of the real world to dramatic 
effect when they spray on brick, rendered walls, concrete or corrugated 
iron. The smooth, enamelled quality of spray paint contrasts to the 
weathered roughness of the walls they work on.

You might ask these questions about texture:

 ● What would these surfaces feel like to touch?

 ● How was this surface created? Are there layers of different materials? 
Is it embossed? Is it in relief? Has the surface been distressed? 
Polished? Abraded? Weathered?

Time and motion
All art exists in time and space although contemporary practice has 
increasingly challenged the fixed nature of artifacts preserved in a 
museum. Installation art, land art, performance, video and film share 
many of the formal qualities described above, but it can be helpful to 
apply additional vocabulary and questions when analysing them.

You might ask: 

 ● How does this work engage with time and space?

 ● How has lighting been used?

 ● How long does it take the audience to experience this work? Is this a 
transient experience?

 ● How has technology been adapted?

 ● How has the artist arranged the space to create atmosphere?

 ● What other senses are involved? Perhaps the artist has used smell, 
touch or sound?

Patina: this is the sheen or 
colouration on an object’s 
surface produced naturally by 
age or deliberately by the artist.

Appropriation: when an image 
or an idea is taken from its 
original context to be recycled 
by an artist in order to create 
new meanings, or to subvert its 
conventional meaning.

Emboss: to emboss is to create 
a relief surface. In printmaking 
this is achieved by pressing into 
soft paper, in leather work by 
using stamps, in sculpture by 
carving, in ceramics by pushing 
into the soft clay etc.

Key terms

Tip

Useful words to describe time 
and motion-based art:

Anti-aesthetic, contemplative, 
challenging, disorientating, 
disturbing, distasteful, 
ephemeral, engaging, 
evocative, kinetic, multimedia, 
mesmerizing, participatory, 
physical, psychedelic, pseudo 
scientific, repellant, sensory, 
shocking, tangible, transient, 
sublime, unconventional, 
unsettling

Tip: useful vocabulary

 African Dogon head from Mali made in wood. 
Notice how this head combines form, line and 
decoration to dramatic effect. The sculptor 
makes use of crisp edges to ensure that the 
features are drawn with the shadows cast by 
the strong sunlight.

S E C T I O N  2

23Section 2

theme around colours that are adjacent adding a strongly contrasting 
colour to activate the composition.

In your practical art, planning colour schemes around harmonies and 
contrasts is effective. Build a harmony from colours that are adjacent on 
the colour circle to act as a foil to a colour that is opposite on the colour 
circle so that it “pops” out.

Texture
Textures are the tactile qualities of surfaces, in other words the qualities 
of touch. Art often represents one texture with an equivalent in a 
different medium. Your description of texture will be linked to that of 
media, as these are generally used to imitate the surfaces of objects, for 
example, in representational painting when oil paint is used to mimic the 
surface of silk, fur, stone or flesh. In non-representational art texture can 
evoke a mood or act as a metaphor. The detail in a painting can be read 
as a texture. Sometimes artworks include real textures that can be felt.

In painting and in textiles the support that is used will contribute to the 
texture: canvas, linen, board, wood, metal, silk, hessian and so on.

In sculpture the surface of the material will be crucial to the effect:

 ● plaster is dry, absorbent, inert

 ● stone can be rough, abrasive, granulated, veined, polished or smooth

 ● bronze is patinated, shiny, reflective

 ● wax is soft, greasy, malleable. 

Colour is a phenomenon. We each perceive colour differently. Consequently, 
philosophers have mistrusted colour because of its subjective nature. 

• Can colour be considered as a useful area of knowledge if we each 
experience it differently?

• Is colour necessary to our understanding of the world? Is colour blindness a 
limitation? 

“Scientists are not concerned with colour but with radiant stimuli in light, or 
with the physiological processing of those stimuli by the eye. Whereas colour 
is in the mind which apprehends it.” (John Gage, 2000)

• Do you agree with Gage’s statement? Where does that place art? 

“Blue is always different from yellow, for example; depressed (‘the blues’), where 
yellow is gay, loyal (‘true-blue’) where yellow is cowardly, and the like. Yellow has 
the same meaning as blue once in a blue moon.” (Ludwig Wittgenstein, 1953)

• Is language inadequate as a tool to describe colour sensation?

• Do you agree with Wittgenstein’s colour mood associations?

TOK

Tip

Useful words to describe 
texture:

Actual, abrasive, bumpy, brittle, 
cold, coarse, corrugated, dense, 
delicate, dry, ephemeral, 
feathery, flat, furry, fragile, 
gooey, glossy, granular, hairy, 
layered, leathery, oily, open, 
pimply, pitted, plastic, prickly, 
refined, repulsive, rough, sandy, 
satiny, scaly, seductive, sharp, 
shiny, slick, smooth, soft, 
sticky, tacky, touchy-feely, 
translucent, tactile, velvety, 
waxy, wet

Tip: useful vocabulary

 Early Spring 1072 by Guo Xi. When 
analysing space and depth you will 
need to consider the conventions of 
different cultures. Guo Xi describes 
a totally believable spatial world, 
yet much of his picture is empty. He 
also reminds us that this landscape 
is an illusion by emphasizing 
the picture plane with his use of 
calligraphy.

F O R M A L  E L E M E N T S  O F  A R T

22 Section 2

IB Visual Arts Course Book

Visual Arts

Build assessment confidence
Packed full of relevant examples, this assessment-focused Course Book is the 
only Visual Arts resource developed in cooperation with the IB.

• Thoroughly understand all assessment components and requirements, with 
breakdowns of exam criteria and strategic advice

• Build students’ confidence via contextualized artwork examples, highlighted 
key terms and tips 

• Fully embed the IB approach to learning with TOK and ATL links throughout 
the text

Visual Arts

Course Book 978 019 837791 7 ..........................£26.99

Online Course Book 978 019 837793 1 ..........................£26.99

Print and Online Pack 978 019 837794 8 ..........................£35.99
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Theory of Knowledge

Drive critical, independent reflection
Supporting the current TOK syllabus, these inquiry-based resources help 
learners process, analyze and articulate complex ideas.

• Navigate the current syllabus with a clear and logical learning pathway, from 
course aims to assessment tasks

• Develop transferable critical thinking skills via engaging tasks, including 
plenty of discussion activities

• Build a deep, holistic understanding of knowledge, drawing on a wide range 
of contemporary, international examples

Extended Essay

Maximize achievement
Developed in cooperation with the IB, this step-by-step resource offers guidance 
on every aspect of the Extended Essay.

• Equip learners to fully understand and address each requirement, with a 
comprehensive outline of the latest assessment criteria

• Enable effective planning, research and writing with detailed guidance on 
every stage of the process

• Target the transferable skills that are central to success, equipping learners 
to achieve in the Extended Essay and beyond

Extended Essay

Course Book 978 019 837776 4 ..........................£29.99 

Online Course Book 978 019 837777 1 ..........................£29.99

Print and Online Pack 978 019 842149 8 ..........................£39.99

Theory of Knowledge

Course Book 978 019 912973 7 ..........................£37.99 

Online Course Book 978 019 835500 7 ..........................£37.99

Print and Online Pack 978 019 835513 7 ..........................£49.99

Skills and Practice 978 019 912974 4 ..........................£26.99

Libro del Alumno 978 019 833874 1 ..........................£31.99

Libro del Alumno Digital 978 019 836410 8 ..........................£31.99

Conjunto Impreso y Digital 978 019 836411 5 ..........................£41.99

1
How to get in contact:
web www.oxfordsecondary.co.uk/ib
email schools.enquiries.uk@oup.com
tel +44 (0)1536 452620
 fax +44 (0)1865 313472

Step-by-step approach clearly explains the 
research and writing process

Equipping learners with the necessary skills to fully understand and address 
each requirement of the new 2016 syllabus, this focused resource includes 
clear and complete guidance, as well as step-by-step strategies and techniques 
for success in planning and writing the Extended Essay.

Oxford course books are the only DP resources developed with the IB.  
This means that they are:

➜	The most comprehensive and accurate match to IB specifications

➜	Written by experienced IB practitioners

➜	Packed with accurate assessment support, directly from the IB

➜	Truly aligned with the IB philosophy

Author
Kosta Lekanides

Thorough coverage of the skills needed for every 
part of the assessment

O
X

F
O

R
D

 IB
 D

IP
L

O
M

A
 P

R
O

G
R

A
M

M
E

CO
U

R
SE 

CO
M

PAN
IO

N

EXTENDED 
ESSAY

Also available online
978 0 19 837777 1
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O X F O R D  I B  D I P L O M A  P R O G R A M M E

C O U RS E  C O M PA N I O N

Kosta Lekanides
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EXTEN
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FOR FIRST ASSESSMENT  
IN 2018
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Approach science critically and creatively
Fully aligned to the MYP curriculum framework, these student-friendly resources 
develop the inquiry and critical thinking skills essential to long-term success.

• Fully adopt the MYP approach via clear, structured support for all aspects of 
the MYP framework and eAssessment

• Strengthen subject knowledge with awareness of wider global contexts and 
conceptual connections

• Develop the transdisciplinary skills that are vital to success at MYP level and 
progression to DP via regular ATL features

“This is an outstanding way to help students see the sciences as intertwined 
topics of study and not as discrete silos of information.”Science Department Chair, Wisconsin, USA
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Student Book 
978 019 836997 4  
£25.99

Online Student Book 
978 019 837004 8 
£25.99

Print and Online Pack  
978 019 837008 6 
£34.99

Student Book 
978 019 836998 1 
£25.99

Online Student Book 
978 019 837005 5 
£25.99

Print and Online Pack 
978 019 837009 3 
£34.99

Student Book 
978 019 836995 0 
£35.99

Online Student Book 
978 019 836999 8 
£35.99

Print and Online Pack  
978 019 837006 2 
£47.99

Student Book 
978 019 836996 7  
£35.99

Online Student Book 
978 019 837000 0 
£35.99

Print and Online Pack  
978 019 837007 9 
£47.99

Student Book 
978 019 837555 5 
£35.99

Online Student Book 
978 019 837556 2 
£35.99

Print and Online Pack  
978 019 837557 9 
£47.99

Available Late 2019 Available Late 2019

MYP Physical and 
Earth Sciences

A concept-based approach
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MYP Physics 4 & 5 Student Book

Integrate concepts into learning

MYP Chemistry 4 & 5 Student Book

Since the 19th century, our planet’s rapidly developing societies 
have become increasingly and irreversibly linked to the refining and 
combustion of fossil fuels. The acidification of our atmosphere is 
one of the resulting consequences. Non-renewable fossil fuels, such 
as coal, are burned in power stations on a massive scale to produce 
electricity for cities and industry. By-products of this combustion 
reaction include sulfur dioxide, SO

2
, and nitrogen dioxide, NO

2
. 

In the atmosphere and under the influence of sunlight, these 
compounds combine with water to form acid rain and acid snow, 
which fall back to the surface of our planet.

NO2SO2

Natural
NH3

NH3

Sun
O3  H2O

Oxidation  Dissolution

Acidic gases

Gases carried
by the wind Gases dissolve in

rainwater to
form acid rain

Acidic rain kills
plantlife, pollutes rivers

and streams, and
erodes stonework

SO2 H2SO4       2H+ + SO4
2-

NOX  HNO3       H+ + NO3
-

NH3 + H+
           NH4

+

 The Earth’s atmosphere 
does not observe the 
geographical boundaries 
that exist for different 
countries. The atmosphere 
belongs to all countries, its 
inhabitants and the plant 
and animal kingdoms. 
Acid deposition is a 
global consequence of 
industrialization and 
modernization

A
TL Critical thinking skills

Analyzing and evaluating issues and ideas
Often in the media, we read and hear governments, organizations and individuals calling for a 
reduction in the consumption of non-renewable energy sources, such as fossil fuels. Sometimes 
people call for a complete ban on the use of carbon-based fuels. Scientists and governments 
recognise the diversity of products that are made from crude oil, a type of fossil fuel. How many 
different crude-oil based compounds and their functions can you name?

● Use your critical literacy skills to perform research within a small group, or individually, on 
the products that are made from crude oil components. 

● Construct a list of products and make an informed decision about whether these products are 
essential or non-essential in society. How could you communicate the level of importance 
your group placed on each item?

● Discuss within your group the issues that society could face when minimizing or totally 
eliminating the use of crude-oil products.

63

Introduction
Consequences are defined as the observable or quantifiable effects, 
results, or outcomes correlated with an earlier event or events. All 
actions have consequences, both positive and negative; our actions 
from the past have consequences today and in the same way our 
actions today will have consequences tomorrow, and some of today’s 
actions (especially collective actions) will have consequences further 
into the future. 

Science has long understood the concept of cause and effect, also known 
as causality. However, a consequence could be the result of several 
different factors acting together, meaning it is not always possible to 
establish causality. For example, the life expectancy of people living 
in countries such as Japan, Switzerland, Australia, Singapore, Spain 
and Italy is over 80 years old. This can be attributed to a number of 
contributing factors including access to clean water, sufficient healthy 
food and improved access to medicines. While changes in the last half-
century have resulted in an overall increase in the quality of life, there 
have also been less desirable consequences. 

Within the scientific community there is little debate about the 
occurrence of global warming (the increase in the Earth’s average 
surface temperature) or climate change (the long term change in the 
Earth’s climate and patterns of weather), as there is a wealth of scientific 
evidence proving that these phenomena are occurring. Understanding 
what causes them and how to mitigate their effects on the future of our 
planet is a significant concern for current and future generations. The 
global context of this chapter is globalization and sustainability.

Key concept: Change

Related concept: Consequences

Global context: Globalization and 
sustainability

Statement of inquiry:

Change as a consequence of human development can be identified 
within all environments on our planet.

 Salt accumulation in the 
soil and water can have 
devastating consequences 
on the environment: these 
red gum trees in Southern 
Australia were killed by the 
rising salinity in irrigated 
land. The science behind 
the human impact on the 
environment is often well 
understood, and analyzing 
the data it provides 
could help us minimize 
negative impact. What 
are the consequences 
of communities and 
governments not heeding 
the warnings?

C O N S E Q U E N C E S

6 2

Data-based question: The Eiffel Tower

The total mass of the Eiffel Tower is 
about 10,000 tonnes. The base of the 
tower consists of four feet, each of 
which is a square of side 25 m. The 
tower is very efficient in its use of 
materials – if all the metal in the tower 
were melted down and placed on one 
of the bases, it would only be about 
1.5 m high. As a result of its light weight 
and large area of its footprint, it exerts a 
low pressure on the ground and so does 
not require deep foundations.

1. Calculate the weight of the 
Eiffel Tower.

2. Calculate the total area of the base.

3. Calculate the pressure that the 
Eiffel Tower exerts on the ground.

 The Eiffel Tower opened in 1889 and 
was the tallest building in the world for 
over 40 years. It has come to symbolize 
the Industrial Revolution in France

Measuring the pressure you exert on the ground

You will need some weighing scales and some squared paper.

To calculate the pressure that you exert on the ground, you need to find the force you exert and 
the area over which you exert it.

Place one foot on the squared paper and draw round it. By counting the squares, find the area of your 
foot. Convert this area into square meters (1 m2 = 10,000 cm2) then double it to account for both feet.

Weigh yourself on the scales. Convert your mass into weight using the equation F = mg.

Now find the pressure you exert on the ground using the equation:

P = FA

        ExperimentA B
C D

20 9

What is pressure?
Anyone who has stepped on a sharp object knows that it hurts. The 
reason for this is not due to an increased force, as your weight which 
is pushing you down onto the object remains the same; it hurts 
because all your weight is acting through a small area. What has 
increased, and is causing the pain, is pressure.

Pressure is the measure of how much force acts per unit area (e.g. per 
square meter). It can be calculated using the equation:

P = FA
where P is the pressure, F is the force and A is the area over which the 
force is applied. There are many different units of pressure, but the  
SI unit is the Pascal (Pa) which is one newton per square meter (1 N m−2).

FO R C E S

 Walking barefoot along a 
shingle beach hurts your 
feet much more than 
walking across sand. The 
contact area between your 
feet and the sharp stones is 
less than the area between 
your feet and the sand and 
so the pressure is greater 
on the stones. Why does a 
small child find it easier to 
walk across a stony beach 
than an adult?

Worked example: Calculating pressure

Question

A drawing pin is pushed with a force of 10 N. The blunt end of the drawing pin has a diameter of 0.9 cm 
and the sharp end has a diameter of 0.25 mm. Calculate the pressure at each end of the drawing pin.

Answer

First find the area of each end using the equation for the area of a circle: 

A = πr2.

The radius is half of the diameter so the radii are 4.5 × 10−3 m and 1.25 × 10−4 m.  
(Note that centimeters and millimeters have been converted into meters.)  
Hence the areas are 6.36 × 10−5 m2 and 4.91 × 10−8 m2.

The force is 10 N, so the pressure can then be calculated using the equation:

P = FA

This gives pressures of 1.57 × 105 and 2.04 × 108 Pa or 157 kPa and 204 MPa.

T R A N S FO R M AT I O N

20 8

IB Middle 
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Mathematics

Fully adopt the MYP approach
Supporting the MYP curriculum framework, these resources strengthen 
mathematical understanding and develop conceptual awareness.

• Enable critical exploration of mathematical content, framed within key and 
related concepts and global contexts

• Promote independent thinking via factual, conceptual and debatable 
questions and ATL features throughout each unit

• Secure comprehension via clear summaries, worked solutions and extensive 
practice, reinforced by Oxford MyiMaths

“A perfect book for inquiry-based learning since each chapter is designed in 
such way that teachers get excellent ideas for inquiry... A good book for 
establishing foundation for IB DP.”Head of Mathematics, India 

Ye
ar

s 
1
–3

Ye
ar

s 
4

 &
 5

Student Book 
978 019 835615 8 
£30.99

Online Student Book 
978 019 835620 2 
£30.99

Print and Online Pack  
978 019 835625 7 
£40.99

Student Book 
978 019 835616 5 
£30.99

Online Student Book 
978 019 835621 9 
£30.99

Print and Online Pack  
978 019 835626 4 
£40.99

Student Book 
978 019 835617 2 
£30.99

Online Student Book 
978 019 835622 6 
£30.99

Print and Online Pack  
978 019 835627 1 
£40.99

Student Book 
978 019 835618 9 
£42.99

Online Student Book 
978 019 835623 3 
£42.99

Print and Online Pack  
978 019 835628 8 
£56.99

Student Book 
978 019 835619 6 
£30.99

Online Student Book 
978 019 835624 0 
£30.99

Print and Online Pack  
978 019 835629 5 
£40.99

For more information on Oxford MyiMaths, or to order a subscription, 
contact your local Education Consultant:  
www.oxfordsecondary.com/contact-us

For more information about pricing on renewal and multi-year 
subscriptions please visit: 
www.oxfordsecondary.com/multi-year-subscriptions
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Build inquiry and problem-solving skills

MYP Mathematics 4 & 5 Standard Student Book

5.1 Are you saying I’m irrational?

You should already know how to:

 ● identify radicals and understand 
what they represent

1 Simplify each expression.
 a 9 16+      b 9 16+

 c 3 3×     d 11 11÷

 e 3 6 8× ×   f 1
9

 Reviewing radicals (surds)
 ● What is the difference between a rational number and an  

irrational number?
 ● What is a radical (surd)?
 ● How do you approximate a radical?

A square root (also known as a radical or surd) of a positive number x is a 
number which, when multiplied by itself, gives the original number x. 
Any positive number has two square roots: one positive and one negative.

The principal square root of a positive number x is the positive square root 
of x, and is written as x .

In general, ‘the square root’ means the positive square root.  

For example, 25 5= , but the square root of 25 can also be −5. This is 
normally written down as 25 5− = − .

Exploration 1
Here are some examples of what we call ‘rational numbers’:

1
2
  1.45  7.262626…  −3  5

6
  18.2  9

And here are some examples of what we call ‘irrational numbers’:

π  2.39841…  17.41002368…  0.83126674…

1 State the differences between a ‘rational number’ and an ‘irrational 
number’.

2 Define each of them in your own words.

3 How would you classify a number like 5 ? Explain your reasoning.

A rational number is a number that can be written as a fraction p
q

 where 

�, ∈p q  and 0≠q . For example: −, , , 4, ,1
2

5
6

9
5

12
51

 1.2, − 0.3, and 0 are all 

rational numbers.

An irrational number is a number that cannot be written as a fraction.  
Irrational numbers cannot be represented as terminating or repeating 
decimals. 2 and π are examples of irrational numbers. 

F

Muhammad ibn 
Musa al-Khwarizmi 
(c. 780–c. 850 ad)  
referred to rational 
numbers as audible, 
and irrational 
numbers as 
inaudible. This later 
led to the Arabic 
word ‘ ’ (asamm, 
meaning ‘deaf’ 
or ‘dumb’) for 
irrational number, 
which was then 
translated into 
Latin as ‘surdus’.

We have given 
names to only 
a few special 
irrationals, like 
π, ϕ, and Euler’s 
number, e.

161

N U M BE R

Draw reasonable conclusions and generalizations

ATL Communication

Inquiry questions
 ●  What is the difference between a rational 

number and an irrational number?
 ● What is a radical (surd)?
 ● How do you approximate a radical?

 ● How are the rules of radicals related to 
the rules for combining terms in algebra?

 ● How is simplifying radicals similar to 
simplifying fractions?

 ● Can irrational numbers be combined to 
form rational numbers?

F

C

D

Are you saying I’m irrational?5.1
Objectives

 ● Simplifying irrational numerical expressions
 ● Approximating radicals
 ● Applying rules of radicals to simplify them
 ● Performing operations on radicals to simplify 

expressions that contain radicals

FO
RM

5.1

10.3

E5.1

16 0

Conceptual understanding:

Forms can be changed through simplification.

Embed understanding through practice

MYP Mathematics 1 Student Book

67

The table shows approximately what a Syrian refugee might eat 
per day in a Jordanian refugee camp. Remember that the UNHCR 
recommends that a person should have at least 2100 calories daily. 

Food Grams 
(approx.)

Calories 
(approx.)

Type of 
nutrient

rice 274 1100 carbohydrate

flour 57 230 carbohydrate

lentils 24 97 protein

dried chickpeas 12 49 protein

sardines 18 71 protein

canned kidney beans 57 229 protein

vegetable oil 43 386 fat

3 What is the number of total daily calories in this refugee diet?

4 What percentage of a refugee’s calories come from protein?

5 What percentage of a refugee’s calories come from carbohydrates?

6 What percentage of a refugee’s calories come from fat?

7 Make a similar list of the foods that you eat in a typical day.

8 Using an online source, calculate the approximate number of 
calories for every item on your list and state the type of nutrient.

9 Calculate the total number of calories you consume in one day. 
Calculate how many calories you consume daily of fat, protein,  
and carbohydrates.

10  What percentage of your calories come from each of these  
three nutrient groups?

11  Explain the degree of accuracy of your results in step 10.  
Describe whether or not your results in step 10 make sense.

12 How does your diet differ from the refugee diet? How is it similar? 
(Compare the number of calories, breakdown of food groups, etc.)

13 How do you think refugees feel, having to follow this diet? Explain. ATL1

Applications of percentages
There are many practical applications involving percentages which 
you will see on a regular basis, such as finding the discount on an 
item for sale in a store or calculating the tax when purchasing an item. 
Remembering that percentages and fractions are really just equivalent 
forms can help you to solve these types of problems.

N U M B E R

835615_ch02.indd   67 11/07/18   1:30 pm

2  Percentages6 6 

Activity 6 – Conversion bingo
Draw a 4 by 4 grid and fill it in with a combination of fractions, 
decimals and percentages, at least four of each. Here is an example.

Your teacher will give you the specific guidelines for what numbers 
you can put in your grid. (For example, you may be told that you can 
use any percentages that are a multiple of 10. So you must come up 
with decimals, fractions and percentages that as a percentage are 
a multiple of 10.) You cannot include two equivalent numbers in 
different forms (e.g. 20% and 0.2). 

Once you have written the numbers in your grid, the game will begin. 
Your teacher will call out a number in one of the three forms and you can 
cross it off your grid if you have that number in any of the three forms. The 
winner is the first student to get four in a row, column, or major diagonal.

Formative assessment – Food for refugees
The United Nations High Commissioner for Refugees (UNHCR) recommends 
that a refugee should consume at least 2100 calories per day. Yet in many 
refugee camps, refugees get less than this. For example, in one Tanzanian 
refugee camp, refugees were given only about 1400 calories per day.

1 What percentage of the minimum daily calories were the refugees in the 
Tanzanian camp given?

2 In many refugee camps, refugees end up trading their 
food for other non-food supplies that they need. If a 
refugee was eating only a third of the minimum daily 
calorie recommendation, how many calories per day 
would that be?

criteria

C, D

Continued on next page

20% 0.4 30%
17

20

1

4
0.75 0.05 45%

10% 16%
1

15
90%

6

35
70% 0.68

3

5

●	 Which form – percentage, decimal or fraction – do you prefer
when ordering numbers?

●	 What are the advantages and disadvantages of each form?
Make a list for each one.

●	 How are fractions, decimals and percentages equivalent forms?

Reflect and discuss 9Reflect and discuss 9

835615_ch02.indd   66 11/07/18   1:30 pm
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Chinese Language Acquisition

Achieve in Secondary Mandarin Chinese
Suitable for MYP Language Acquisition (Phases 1-3) and IB DP Ab Initio 
frameworks, this thematic Student Book is accompanied by a Teacher Pack. 

• Build and evaluate language skills with clear grammatical explanations,
glossaries, theme-based activities and assessment tasks

• Tailor your teaching to the MYP framework with lesson resources,
differentiation ideas and syllabus-specific support, via the Teacher Pack

English Language Acquisition

Build fluency and confidence
Supporting the current MYP curriculum framework, these stretching, concept-
based texts strengthen and progress key knowledge and skills. 

• Deliver a rigorous, inquiry-based approach to language acquisition

• Explore language through key and related concepts and global contexts,
developing learners’ awareness of the big picture

• Support preparation for MYP eAssessment and the transition to DP studies
with regular summative assessment tasks

“Finally. A book that perfectly matches to all aspects of 
the MYP... The selections are meaningful to the students, 
connect currently to the international world, and you can 
be assured they met all IB requirements.”IB Curriculum Coordinator, Colorado, USA

Gǔ Wǔ for Secondary Mandarin Chinese

Student Book 978 019 840832 1 ..........................£30.50

Teacher Pack 978 019 840835 2 ..........................£62.50

MYP English: Language Acquisition Phase 3

Student Book 978 019 839802 8 ...................................£33.99 

Online Student Book 978 019 839803 5 ...................................£33.99

Print and Online Pack 978 019 839804 2 ...................................£44.99

MYP English: Language Acquisition Phase 4

Student Book 978 019 839798 4 ...................................£34.99 

Online Student Book 978 019 839799 1 ...................................£34.99

Print and Online Pack 978 019 839800 4 ...................................£45.99

M
Y

P
L

an
g

u
ag

e 
A

cq
u

is
it

io
n

Find out more: www.oxfordsecondary.com/myp-language-acquisition22
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6.3 Comidas y bebidas típicas
 Leemos

a. Lee el texto y completa las frases. Criterio Bi

Turrón y mantecados 

Estos dulces 
se comen 
en España 
durante la 
Navidad. 
Hay muchos 
tipos, duros 
y blandos. Se 
hace con almendras, azúcar, harina y especias. Hoy 
en día hay muchas variantes, pero a mucha gente 
le gusta el de chocolate.

Pan de muerto
Es un tipo 
de pan 
dulce que 
se consume 
durante la 
celebración 
del Día de 
los Muertos 
en México. Hay muchos tipos de pan de muerto, 
dependiendo de la región. 

Empanadas
Son típicas 
en muchos 
países. En 
Chile se 
consideran 
un alimento 
emblemático 
del país. Las 
más populares son las llamadas “de pino” (mezcla 
de carne y cebolla) y las de marisco. 

Mate
Es una infusión que se hace con hojas de la yerba 
mate. Se bebe, sobre todo, en Argentina, Uruguay 
y Paraguay. Tradicionalmente, se bebe caliente 
con un sorbete llamado bombilla colocado en un 
recipiente que se llama mate también, aunque en 
otras regiones tiene otro nombre. 

Paella
Plato de origen valenciano (región al este de 
España). Su ingrediente principal es el arroz. Se 
prepara en una paellera o sartén (paella para los 
valencianos) y se puede hacer con carne, verduras, 
pescado o marisco. Es un plato común, pero 
también se hacen paellas con la familia y amigos 
en ocasiones especiales también.

1. Es una bebida: ………………….

2. Son dulces: ………………………

3. El ingrediente principal es el arroz: ……………………….

123

Un mosaico de tradiciones y  
celebraciones

1. Marca qué ven en los videos.

la comida   la bebida   los amigos y la familia   los bailes
el vestido   la limusina   el salón   la decoración
la iglesia   el pastel   los regalos   el álbum de firmas   las flores

 Hablamos
  Significado

2. Según el video, cada grupo explica 
qué es la celebración de las 
quinceañeras. Incluye información 
sobre:

¿Qué te sorprende de esta celebración?

¿Hay alguna fiesta parecida en tu cultura? 
¿Qué es igual? ¿Qué es diferente?

Working in groups is not always easy. Sometimes we have in our groups people 
we don't get along very well with. However, we need to learn from each other.

You will be surprised to find out what other members of your group can add 
to your group work. Did you get an interesting idea from somebody in your 
group? How did you take the decision as to how to answer the questions? Who 
was responsible for presenting? Why was that decision taken? 

Sociales – Habilidades de colaboración

Criterio Ai

Criterio Aiii 
Criterios C y D

AT
L

12 2
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MYP Spanish Language Acquisition Student Book 1 & 2

Spanish Language Acquisition

Support and stretch learners
Fully-aligned to the MYP curriculum framework, these inquiry-based resources lay 
the foundations for long-term linguistic confidence and achievement. 

• Build a strong language base via colorful, phase-appropriate explanations and
activities that develop linguistic skills

• Embrace the MYP approach with clear coverage of global contexts, key and
related concepts and ATL, promoting independent thought and reflection

• Support achievement through regular formative and summative
assessment tasks

MYP Spanish: Language Acquisition Phases 1 & 2

Student Book 978 019 839595 9 ...................................£32.99 

Online Student Book 978 019 839596 6 ...................................£32.99

Print and Online Pack 978 019 839597 3 ...................................£43.99

MYP Spanish: Language Acquisition Phases 3 & 4

Student Book 978 019 839599 7 ...................................£35.99 

Online Student Book 978 019 839600 0 ...................................£35.99

Print and Online Pack 978 019 839601 7 ...................................£47.99
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Mathematics

Explore inquiry-based resources
Fully supporting the PYP approach, these inquiry-based resources provide 
comprehensive coverage of the PYP Mathematics scope and sequence.

• Cover the five strands of mathematics using the PYP methodology of
constructing, transferring and applying meaning

• Build knowledge and skills and explore the PYP transdisciplinary themes via
inquiry-based activities that are rooted in relevant, real-life contexts

• Ensure all learners are supported with guidance on differentiation,
suggestions for group activities, and pre- and post-assessments for
every topic

Student Book PYP

Oxford Mathematics

Annie Facchinetti

Primary Years Programmek
S
tu

de
nt

 B
oo

ks

978 019 031219 0 
£15.99

978 019 031220 6 
£15.99

978 019 031221 3 
£15.99

978 019 031222 0 
£15.99

978 019 031223 7 
£15.99

978 019 031224 4 
£15.99

978 019 031225 1 
£15.99

P
ra

ct
ic

e 
an

d 
M

as
te

ry
 B

oo
ks

978 019 031226 8 
£8.99

978 019 031227 5 
£8.99

978 019 031228 2 
£8.99

978 019 031229 9 
£8.99

978 019 031230 5 
£8.99

978 019 031231 2 
£8.99

Te
ac

he
r 

B
oo

ks

978 019 031232 9 
£29.99

978 019 031233 6 
£29.99

978 019 031234 3 
£29.99

978 019 031235 0 
£29.99

978 019 031236 7 
£29.99

978 019 031237 4 
£29.99

978 019 031238 1 
£29.99

Year 6Year 5Year 4Year 3Year 2Year 1Year K

Student Book PYP

Oxford Mathematics

Annie Facchinetti

Primary Years Programmek
Student Book PYP

Oxford Mathematics

Annie Facchinetti

Primary Years Programme1
Annie Facchinetti

Oxford Mathematics
Primary Years Programme

Student Book PYP

3Annie Facchinetti

Oxford Mathematics
Primary Years Programme

Student Book PYP

Oxford Mathematics
Primary Years Programme

Annie Facchinetti

Student Book PYP

5Oxford Mathematics
Primary Years Programme

Brian Murray

Student Book PYP

Brian Murray

Oxford Mathematics
Primary Years Programme

Student Book PYP

Practice and Mastery Book PYP

Oxford Mathematics

Anita Green

Primary Years Programme1
Practice and Mastery Book PYP

Brian Murray

Oxford Mathematics
Primary Years Programme

Practice and Mastery Book PYP

3Annie Facchinetti

Oxford Mathematics
Primary Years Programme Oxford Mathematics

Primary Years Programme

Practice and Mastery Book PYP

Annie Facchinetti

Practice and Mastery Book PYP

5Oxford Mathematics
Primary Years Programme

Brian Murray

Practice and Mastery Book PYP

Brian Murray

Oxford Mathematics
Primary Years Programme

Teacher Book PYP

Oxford Mathematics
Primary Years Programmek

Annie Facchinetti
Brian Murray

Teacher Book PYP

Oxford Mathematics

Annie Facchinetti
Brian Murray

Primary Years Programme1
Annie Facchinetti
Brian Murray

Oxford Mathematics
Primary Years Programme

Teacher Book PYP

3Annie Facchinetti
Brian Murray

Oxford Mathematics
Primary Years Programme

Teacher Book PYP

Oxford Mathematics
Primary Years Programme

Annie Facchinetti
Brian Murray

Teacher Book PYP

5Oxford Mathematics
Primary Years Programme

Annie Facchinetti
Brian Murray

Teacher Book PYP

Annie Facchinetti
Brian Murray

Oxford Mathematics
Primary Years Programme

Teacher Book PYP

IB Primary  
Years  
Programme
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Independent practice

1 Year 5 want to make a profit of at least $50, so they don’t want to spend more than 

$100. If they buy 5 kg of each fruit, how much over their budget are they?   

2 Year 5 need to spend less on the fruit. They decide to buy only 2.5 kg of grapes.

a Circle any of the following that describe 2.5 kg of grapes compared to 5 kg apples: 

50%   a quarter   a half   0.5   0.75    25%

b How much does 2.5 kg of grapes cost? 

3 Flora’s Fruit Shop send the fruit, along with an invoice to show how much Year 5 owe. 

a Write the cost for each 
type of fruit.

b Write the total price of 
all the fruit.

c Year 5 can get a 10% 
discount. Fill in the 
amount of the discount.

d Write the new 
discounted total. 

4 How much under their $100 budget will Year 5 be after buying the fruit?     

5 The students need to buy 100 plastic spoons 
and either 100 plastic bowls or 100 plastic 
cups. Calculate the price for each option. 

Spoons $5.50 
for 100

Bowls $22.00 

for 100

Cups $16.50 
for 100

Flora’s Fruits

Description Quantity Price per kg Cost

Apples 5 kg  $4.00 $20.00

Pears 5 kg  $1 .50

Oranges 5 kg  $3.00

Bananas 5 kg  $2.00

Grapes 2.5 kg $10.00

Total:

10% discount if you pay by tomorrow. 
Discount:

Discounted total:

Working-out space

61OXFORD UNIVERSITY PRESS

OXMATH_PYP_SB5_12244_TXT_SI_3pp.indb   61 13-May-18   10:33:17 AM

Independent practice

1 Circle the unit you would use to measure the capacity of the items.

a b

c d

2 a Draw an item with 
a bigger capacity.

b Draw an item with 
a smaller capacity.

c Circle the unit 
you would use 
to measure the 
capacity of the 
items you drew.  

71OXFORD UNIVERSITY PRESS

OX_MATH_PYP_SB1_12206_TXT_4pp.indb   71 30-May-18   12:13:03 PM
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Construct, transfer and apply understanding

Oxford Mathematics Primary Years Programme Student Book 5

Nurture independent, confident learners

Oxford Mathematics Primary Years Programme Student Book 1

Guided practice

1 Write the capacity of each jug in cups.

a b

Which of the two 
bowls has the 
bigger capacity? 

  cups   cups

c d

  cups   cups

This bowl has a 
capacity of 4 cups.

This bowl has a 
capacity of 10 cups.

Capacity is how much a container can hold.

70 OXFORD UNIVERSITY PRESS

OX_MATH_PYP_SB1_12206_TXT_4pp.indb   70 30-May-18   12:12:31 PM

Guided practice

UNIT 3: TOPIC 1 
Financial plans

Year 5 want to raise money for an end-of-year party. They decide to 
buy fruit, cut it up and sell 100 fruit salads at a stall on “Fruit Salad 
Friday”. They want to make a profit. This means that they sell the 
fruit for more than it costs to buy it.

1 Look at the sign. How much money will Year 5 
take at the stall if they sell all 100 fruit salads?   

2 If the fruit costs $150 to buy, Year 5 will not make any profit. 
How much profit will they make if the cost of the fruit is: 

a $100? b $75? c $50? d $25? 

3 Year 5 decide to cut up five fruits into the fruit salads. 
How much would it cost if they bought:

a 1 kg of each fruit? 

b 2 kg of each fruit? 

c 500 g of each fruit? 

d 5 kg of each fruit? 

4 Flora’s Fruit Shop offers a 10% discount if Year 5 buy 10 kg of each fruit.

a What would be the total price before discount 
if Year 5 bought 10 kg of each fruit? 

b What would be the discount?  

c What would be the new price of the fruit? 

5 If Year 5 bought 5 kg of each fruit, how much profit would they make?  

The less it costs to prepare 
the fruit salad, the more 

profit they will make.

Grapes
$10 kg

Oranges

$3 kg

Pears

$2.50 kg
Apples
$4 kg

Bananas
$2 kg

60 OXFORD UNIVERSITY PRESS

OXMATH_PYP_SB5_12244_TXT_SI_3pp.indb   60 13-May-18   10:33:16 AM
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Science
Engage learners in scientific inquiry

• Empower learners to consider big ideas and ask questions throughout the
learning process

• Actively engage students with a rich variety of activities and games, including
digital resources

• Encourage learners to reflect upon, and extend, their learning via ‘think
about…’ features and extension activities

Mathematics
Develop problem-solving skills

• Encourage learners to explore and discuss problems in the context of
big questions

• Clarify mathematical concepts by relating them to examples from everyday life

• Motivate learners with a range of colorful activities and interactive
digital resources

Computing
Apply knowledge to real-life scenarios

• Provide learners with the knowledge and skills needed to undertake their
own projects

• Facilitate reflection on progress through teacher and student assessment
tools and activities that enable collaborative learning

• Encourage learners to investigate and discuss the role and implications of
computers in society

Oxford International Primary Maths

6 Student Workbooks, 6 Workbooks, 6 Digital Resource Packs, 6 Teacher’s Guides and 1 Assessment Pack

Oxford International Primary Science

6 Student Workbooks, 6 Workbooks, 6 Digital Resource Packs, 6 Teacher’s Guides and 1 Assessment Pack

Oxford International Primary Computing

6 Student Books, 2 Teacher’s Guides and free online project files

P
Y

P

Find out more: www.oxfordprimary.com/pyp26
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History
Develop a spirit of inquiry

• Hone essential critical thinking skills as students learn to approach, evaluate
and present historical sources

• Deliver a balanced perspective on international and local history, using
suggested topics and thematic studies to prompt reflection

• Draw transdisciplinary links between history and geography – promoting an
awareness of wider connections and concepts

Geography
Nurture a global perspective

• Help learners to relate their local environment to a wider global context

• Facilitate cross-curricular projects through suggestions and guidelines on
research topics

• Use real-life, international examples to bring key aspects of geography to life

English
Promote exploration and reflection

• Introduce learners to a wide range of ideas and cultures, using age-
appropriate fiction and non-fiction from around the world

• Develop reading, writing, speaking and listening skills via varied and
colorful activities

• Encourage confident reflection with plenty of opportunities for discussion
and inquiry

Oxford
International
Primary

History 4

O
xford

 International Prim
ary H

istory

4

Oxford International Primary History is a complete six-year primary  
course that enables students to develop historical skills and inspires curiosity 
about the past. It offers a structured syllabus based on the English National 
Curriculum with an international focus.

The carefully selected topics encourage students to discover and interpret 
historical events and link them to their own local context.

The Oxford International Primary History Student Book includes:

• Engaging illustrations, features and historical sources to get the  
students thinking

• Historical units which cover specific periods and thematic studies to 
develop a ‘big picture’ of the past and recognise connections and 
contrasts over time

• Timelines and maps to help the pupils develop chronological skills 

• Differentiated activities and language support to ensure material is 
accessible for the EAL classroom and all learner types

• Review pages that allow both student and teacher to monitor progress

Empowering every learner to succeed and progress

Unified enquiry-based approach for all primary subjects

Written by historical and cultural  experts

Write-in workbooks for extra activities in class or
       at home

Based on the English National Curriculum with an international focus

The complete enquiry-based primary course:

1
How to get in touch:
web www.oxfordprimary.com
email schools.enquiries.uk@oup.com
tel +44 (0)1536 452610
fax +44 (0)1865 313472

2

Oxford
International
Primary

History

Oxford International Primary for enquiring minds

4
841812_OIPH_SB4_CVR.indd   All Pages 26/09/2017   12:17

Oxford International Primary History

6 Student Books, 6 Workbooks and 1 Teacher’s Guide

Oxford International Primary Geography

6 Student Books, 6 Workbooks and 1 Teacher’s Guide

Oxford International English

6 Student Books, 2 Activity Books, 4 Workbooks, 2 Anthologies and 6 Teacher’s Guides
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Find out more: www.oxfordprimary.com/pyp 27
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Find out more: www.oxfordprimary.com/pyp28

Mathematics

Take a hands on approach
Facilitating an active, multi-sensory approach, Numicon 
allows learners to explore mathematics using structured 
imagery, apparatus and step-by-step activities.

• Build learners’ confidence when problem-solving by
showing how and why they arrived at their answers

• Develop understanding by applying real-life contexts
to activities

• Effectively monitor learners’ progress using flexible
assessment tools

Numicon apparatus in use

Visit www.oxfordprimary.com/pyp  
to download a guide that explores 
how to use Numicon to teach the 
PYP Mathematics scope and 
sequence

Find out more
For more information about Numicon, please visit: 

www.oxfordprimary.com/numicon

or contact your regional Education Consultant:

www.oxfordprimary.com/contact-us
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Choose Oxford IB  
and discover...

New ideas
Use the explanations and activities in our
resources to engage and support any class.

In-depth knowledge
Trust our expert IB authors to provide the most
accurate and up-to-date syllabus match. 

Meaningful inquiry
Develop key interdisciplinary skills with integrated 
support for TOK, ATL and concept-based learning.

Stronger results
Consolidate essential exam skills and knowledge       
with our assessment-focused resources.

Prices and publication dates are correct at time of publication and are subject to change . For 

the most up-to-date information, visit: www.oxfordsecondary.com/ib 

Tax may be added to your purchase . The amount will depend on where you are in the 

world . To find out more, visit: www.oxfordsecondary.com/tax
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It all

starts

here
Your next steps

Get support from your local educational consultant:
www.oxfordsecondary.com/contact-us

Evaluate online or in print:
www.oxfordsecondary.com/evaluate-ib

Place an order:
Call +44 (0)1536 452620 
Email schools.orders.uk@oup.com

Web www.oxfordsecondary.com/ib

 @Oxford_IB

 @OxfordEducationInternational

K
44987

IB Diploma  
Programme

IB Middle Years  
Programme

IB Primary Years  
Programme

Oxford IB resources support: 
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