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Chekhov and
the modernist
short story

GROUP 1: ENGLISH

Part 1: works in translation asks you to study texts originally written 
in a language that is not your own. So if you’re taking your IB in 
English, any work written in a language other than English counts 
as a translated work. Your teacher will have chosen a text from the 
prescribed literature in translation list. For this part of the course you 
will write your written task, a 1500-word essay on a topic of your 
choice, marked by external IB examiners.

Exam context 

Ever read a story with no real ending? Where nothing seems to 
happen? Where the events are based only on the characters’ 
actions, reactions and dialogue? Such a story is probably 

modernist. An important contributor to this literary movement was 
Anton Chekhov (1860–1904), a Russian prose author and playwright 
who wrote almost 600 short stories.

Russian context
Chekhov was writing during a time of significant social, industrial and 
political upheaval in Russia. Once based on a feudal system, Russian 
society was ruled by a distant monarch (tsar) who controlled the noble 
landowners who in turn effectively owned  the impoverished peasants 
(serfs). The emancipation of the serfs in 1861, along with changes 
in industrialisation and education, saw enormous changes in the 

way people lived. Infrastructure was developing and new factories, 
mines, dams and an expanding railway system were all created in 
a comparatively short time. Access to education was becoming 
increasingly available, slowly beginning to break down the rigid 
class structures. A new and modern Russia was emerging from its 
conservative past.

Such change did not happen without strong opposition. For many 
this new Russia was unwelcome, a challenge to deeply held traditions 
and values. The nobility, who had enjoyed centuries of privilege and 
luxury, stood to lose more than most from this progress. All these 
factors saw an enormous shift in society. These new traditions and 
cultures that were developed trickled down into the arts, affecting 
how artists explored and expressed the world around them. Much of 
Chekhov’s writing was in reaction to these changes and, as such, he 
was a precursor to the early modernist movement.

What is modernism?
The modernist movement refers to the cultural movements that 
arose out of the significant changes that occurred in Western society 
around the end of the nineteenth century and into the beginning of 
the twentieth century. Modernist ideals were a radical and deliberate 
break from tradition, reacting against established religious, political 
and social views. The movement embodied the idea that the more 
traditional forms of artistic expression were increasingly becoming 
outdated in the newly industrialised world. Artists and writers were 

Hermione Paddle explores the modernist features of Chekhov’s short stories
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reacting against much social unrest, arising out of outdated political 
systems that privileged the wealthy, such as that found in Russia.

Rapid changes at the end of the nineteenth century in 
manufacturing, transportation and technology had a significant 
impact on the social, economic and cultural conditions of people 
living in western Europe and North America. These changes 
drastically altered the way people lived, worked and travelled, which 
consequently broadened their worldview and their ability to see and 
access new places, people and ideas. Improvements in technology 
(such as the telegram and telephone) allowed global communication, 
effectively making the world seem like a smaller place.

It was not only the changes of industrialisation — the horrors of 
the First World War seemed to devalue the individual. Influenced 
by the radical (and rapid) social change, artists began to create new 
and experimental art forms, inspired by the technology and scientific 
advancement. These changes gradually swept across Western society 
and into the arts, and literary modernism in prose and poetry became 
known for the way it self-consciously broke away from past traditions.

Characteristics of Chekhov
Chekhov’s modernist writing had an immense impact on Western 
literature. His sensitivity towards character, setting and mood, as well 
as his use of language (often described as succinct and ambiguous), 
helped to shape and redefine the short story genre. His prose style is 
pared-down and ‘clean’, deliberately eschewing syntactical complexity. 
Typically, he makes sparing use of adjectives and adverbs and avoids 
complicated punctuation, unusual verbs, metaphors or cultural 
allusions. His prose, while controlled, is intimate, frequently 
revealing the complex states of mind and existence of ordinary 
people, but in a language that is accessible to those sections of 
society who were becoming newly literate.

At first glance, it may seem that Chekhov’s short stories 
are about nothing at all. We cannot seem to locate the author 
in the work itself or determine his attitude towards his subject 
matter. But such characteristics are intentional and demonstrate 
the author’s modernist slant. Such aspects came to be seen as 
modernist in the way that they challenged the status quo. The vast 
social changes challenged accepted norms and began to confront 
the rigid hierarchical Russian class system, and ultimately meant 
that writers could explore techniques that reflected these looser 
structures. 

Significant modernist features of Chekhov’s short stories 
include the way that he:

 ■ focuses on detail
 ■ is concerned with the subconscious
 ■ is interested in the transience of time (memory, as well as past, 

present and future)
 ■ avoids a traditional sense of plot
 ■ includes limited external action
 ■ avoids didactic messages or teaching of morals
 ■ constantly uses imagery and symbolism
 ■ leaves readers questioning
 ■ leaves much ‘unsaid’ or void so that readers explore the silences

Modernist characters
Chekhov’s modernist characters are important largely for 
what they do not say and what they do not do. Chekhovian 
characters often:

 ■ explore their inner feelings and moods
 ■ express themselves in indirect language
 ■ have emotional reactions that often make up the entire plot
 ■ often feel disconnected with the present, and long for the past 

or the future
 ■ don’t often express their emotions — we are left to guess at them 

through their dialogue

Literary features
Chekhov uses a range of modernist techniques in his short stories, 
including approaching modernist ideas and themes, adopting the 
technique of ‘zero’ endings, having limited plot development and 
using symbols, motifs and settings to continually remind his readers 
of the radical social changes that were occurring in Russia.

Themes
Chekhov’s stories often deal with the social change that was 
transforming Russian society after centuries of stagnation under the 
oppressive weight of tradition. The breakdown or disillusionment 
of Russia’s aristocratic society is present in ‘The House with the 
Mezzanine’ when Lida challenges Belokurov and her sister Zhenya. 
Lida tells Belokurov ‘if there had been a clinic nearby she would have 
lived!’ in response to his view that ‘villagers didn’t need anything’. 
Belokurov firmly believes that ‘clinics, schools and libraries’ only seem 
to ‘weigh down’ the peasant class and will increase their suffering. 
Belokurov’s attitude suggests the ironic and often comical view 

Anton Chekhov 
(1860–1904)
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that the Russian elite had of progress. No longer just a struggling 
artist, Belokurov has become a socially conservative character who 
represents the archaic views of diminishing Russian nobility.

Zero endings
Chekhov’s style is also synonymous with ‘zero endings’ — a 
technique he developed whereby his stories seemingly have no end, 
or an anti-climactic ending. This technique leaves readers to decide 
what happens at the story’s culmination. This is evident in ‘The Lady 
with the Dog’ in which Gurov and Anna partake in an illicit affair. 
They separate but Gurov seeks out Anna again and the story ends 
with the lovers unsure of what to do. Gurov wonders ‘how could they 
break free from these intolerable chains’ and the story ends with the 
statement that ‘the most complicated and difficult part was only just 
beginning’. Thus, readers are left to decipher whether their future 
was complicated because they pursued their relationship or because 
they chose to break ties.

Lack of plot
Chekhov’s plots are notorious for their lack of action. Many of 
Chekhov’s stories have little sense of plot structure, as seen in ‘The 
Bishop’. Bishop Pyotr’s last dying days are the central concern, and 
the narrative begins with an explanation of his illness. The Bishop’s 
symptoms only worsen, and he finally ‘depart[s] from this world’ 
towards the end of the narrative. Many flashbacks to the Bishop’s past 
are shown and he is visited by his mother ‘whom he had not seen for 
nine years’. Yet even when the Bishop must confront his own death, 
presumably the story’s climax, this is overshadowed by his mother’s 
‘pained expression’ and ‘sad...emotional’ response. Thus as readers, 
we do not truly feel a sense of disappointment at the Bishop’s death, 
but rather we feel a sense of ambivalence.

Symbolism
Symbols in literature are objects, actions or characters that represent 
something else, usually a more abstract idea. In ‘The House with the 
Mezzanine’ Chekhov uses the mezzanine as a symbol to represent 

In ‘The House with the 
Mezzanine’ Belokurov believes 
that clinics, schools and libraries 
‘weigh down’ the peasant class

Chekhov’s ‘zero endings’ 
technique is exemplified in 
‘The Lady with the Dog’
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• Anton Chekhov was integral to the modernist movement 
in literature.
• Modernism arose out of the Industrial Revolution and 
was a widespread movement in the arts, from literature to 
painting to music.
• Modernist artists sought to challenge the outdated modes of the 
past, and authors wrote in new and unique styles.
• Chekhov’s short stories are characterised by their zero endings, 
their distinct lack of plot and their use of setting, symbol and motif to 
reflect the modern changes occurring in society.
• Much of Chekhov’s writing focuses on this tension and clash 
between the old world and the new.

Key points 

Hermione Paddle teaches literature, language and literature 
and TOK.

1 Chart the plot progression of two or more of Chekhov’s stories. 
Compare and contrast the events within both narratives. How do 
the two compare? Are there climactic moments? Is there a sense 
of resolution?
2 Consider a feminist critique of Chekhov’s work, by reading his 
stories in terms of gender. How are women and female identity 
represented in his stories? What social and cultural attitudes towards 
women are expressed?
3 Find an extract from one of Chekhov’s stories and closely 
investigate his use of language. His prose style is often described 
as ‘clean’ or ‘plain’. What evidence can you find in your extract that 
would support this description?

Questions and activities 

‘summer had turned out cold and damp’ and that the ‘whole garden 
looked miserable and uninviting’, reflecting her lack of enthusiasm for 
marrying Andrey. It is only when Sasha analyses her, pointing out that 
‘the servants work for you...sleep on nothing...that you don’t mind?’ 
that she realises how she appears to others. Under his encouragement 
she leaves, defying her idle existence to go to university. When she 
returns, she is much changed and describes her home town as ‘ancient 
and obsolete’.

the differing views and lifestyles of the two sisters. While the 
younger Zhenya ‘never took part in serious conversations’, Lida feels 
eminently superior and by all accounts is more modern. While Zhenya 
exemplifies the luxurious, carefree lifestyle, she is largely out of touch 
with the changing society. Lida is ‘proud of earning her own living’ 
and acts as if she is above those who do not contribute. Thus the 
symbol of the mezzanine is a powerful metaphor for the distance and 
the difference in the sister’s personalities.

Motifs
A motif is a dominant or recurring idea or theme in a literary work 
that can be represented by an object, idea or character. In ‘The Man 
in the Case’ the titular case continually expresses the claustrophobic 
lifestyle of the lonely, rigid schoolmaster, Belikov. Belikov is described 
as like a ‘hermit crab’, ‘always seeking safety’ in his ‘shell’. Here the 
shell, a kind of case, acts as a metaphor for Belikov’s life as he often 
finds himself ‘irritated and frightened’ by the world around him. He 
eventually dies and the final image of him lying in a coffin on his 
deathbed again suggests that he is hiding from the outside world. 
Chekhov explains that his ‘face looked gentle and pleasant’ as if ‘he 
had achieved his ideal’. Thus, the case motif, demonstrated through 
different physical representations, conveys to readers how Belikov is 
a character who is an exemplar of the failings of the old worldview: 
withdrawn from reality and unable to accept change, Belikov and his 
case come to represent the modernist dilemma.

Setting
Chekhov uses setting as a way of conveying characters’ emotions 
and the increasing push for social reform. In ‘The Bride’ Nadya feels 
stifled and entrapped by her forthcoming marriage and the idle life 
she sees in both her mother and grandmother. Chekhov writes that 

1 Works in translation often pose challenges for readers 
interpreting different versions of texts. How might the alternative 
translations of a text impact upon what we come to know and 
understand about a work? How reliable is the knowledge found in a 
translated text?
2 What kind of knowledge comes through reading? How does the 
knowledge obtained from reading compare with knowledge gained 
through other means? In what ways is reading about an experience 
and an emotion different to actually having that experience or feeling 
that emotion?

Theory of knowledge 
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GROUP 2: LANGUAGES

Going above
and beyond the
assessment criteria

Paper 2 (written productive skills) is a 90-minute writing exercise 
of 250–400 words, externally moderated. It is based on one of 
the five options that are studied during the course:

 ■ cultural diversity
 ■ customs and traditions
 ■ health
 ■ leisure
 ■ science and technology

There are three criteria for written productive skills:
 ■ Criterion A: language — how effectively and accurately does the 

student use language?
 ■ Criterion B: message — how clearly can the student develop and 

organise relevant ideas?

 ■ Criterion C: format — how correctly does the student produce 
the required text type? To what extent are the conventions of text 
types appropriate?

According to the language B standard level (SL) guide, you will 
get full marks if:

 ■ your command of language is good
 ■ you use a wide range of vocabulary with few significant errors
 ■ some of your complex sentence structures are clear and effective
 ■ your message is communicated well so the ideas are relevant, their 

development is coherent and effective, and the supporting details 
are appropriate

 ■ the text type is clearly recognisable and appropriate so the 
conventions appropriate to the text type are effective and evident

The assessment criteria for language B may seem vague, so Raluca Paraschivescu provides 
you with advice about the things you need to do during the 2-year course and on exam day
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If you are a higher level (HL) student:
 ■ your command of the language needs to be effective
 ■ you need to use a wide range of vocabulary accurately and 

effectively, with few errors
 ■ your complex sentence structures need to be clear and effective
 ■ your message has to be communicated well
 ■ your ideas have to be relevant and effective and their development 

has to be coherent and thorough — supporting details must 
be appropriate

 ■ the text type must be clearly recognisable and appropriate
 ■ conventions appropriate to the text type must be effective and evident

During the course 
So what do you need to do during the 2 years of the course to ensure 
a good grade?

In terms of language
You really need to master your grammar. The essential thing is not 
to make mistakes in basic structures. So learn your present, past and 
future tense conjugations. They need to be correct and fit the context. 
If your endings are not right, inserting a subjunctive structure learned 
by heart will not bring you any credit. First make sure you master the 
basic tenses before adding conditionals, imperatives and subjunctives. 
Always write with attention to agreement: subject verb, adjective 
noun, past participle (if necessary).

Once your language develops, try to use complex structures. But 
what is a complex structure? For the purpose of this paper we will 
describe it as a longer sentence using subordinate clauses created by 
connecting shorter sentences using connectors or relative pronouns. 
If clauses and subjunctives will also fit in this category. Slowly start 
taking risks with the language and ask for feedback from your 
teacher. Variety is also important, so practise different structures. 
You will get familiar with them and they will come naturally to you 
on the day of the exam.

Use a good dictionary in order to make sure that, when you work 
independently, you will find words in context so you will have the 
right choice of vocabulary and prepositions. Look for synonyms and 
do not repeat words.

You need to write the required number of words. If you don’t you 
will be penalised 1 mark.

In terms of content
Out of the five option topics, you will study only two. Make sure you 
build a solid vocabulary of the topics. Take good notes. Constantly 
read articles from teenage magazines, newspapers and blogs, and 
watch videos in the foreign language.

Ideas
 ■ Have a range of relevant ideas and try to cover all aspects of 

the question.
 ■ Research your question carefully, ensuring you have enough to say.

Organisation
 ■ The development of ideas needs to always be organised, logical 

and coherent. 
 ■ Supporting details should be convincing. 
 ■ Use connecting words and cohesive devices.

In terms of format
During the 2 years of the course you will study several different types 
of required texts. Conventions include two main areas: the layout (for 
example, subheadings in a report) and the approach, which refers to 
the distinctive style of each text type. So in a formal letter, for example, 
examiners look for an address, date and appropriate opening and 
closing salutations, but also for a formal register and tone of respect 
for the addressee.

You might think that respecting the type of text is not so difficult. 
However, there is a fine balance to keep between academic writing 
(you are writing for an exam, where you write to prove your knowledge 
and get a grade for it) and the sensation of authenticity that your 
text should give to the moderator. For example, if you decide to 
write a diary entry you cannot just describe some facts, adding some 
adjectives and inserting some exclamations. You need to have a date, 
and a statement to round off the entry, and the main purpose of this 
type of text is to express feelings. This is not easy, especially in exam 
conditions and on a topic that is imposed. 

Every time you write, make sure that the text type is clearly 
recognisable and appropriate. Conventions related to the text type 
need to be effective and evident. Moreover, try to be authentic. It 
requires a lot of practice.

As well as identifying the type of text and its conventions, you 
will have to take into consideration the objective or objectives of 
communication (the purpose) and the audience, which will also 
determine your register and tone (formal, informal, familiar) and the 
rhetorical devices you will use in order to achieve your communication. 
Paragraphs and logical connectors are essential.

In the 2 years of your IB course, practise all types of texts and keep 
in mind that you need to produce the features of the required text type 
correctly. Try to handwrite your responses as much as you can — the 
exam is still on paper.

Table 1 shows how you might plan a response to the following task:

Practice question: health
Recent research has shown that modern teenagers do less physical 
exercise than their parents did. You find this shocking. Write a leaflet 
to be put on the school noticeboard in which you suggest fun ways 
for young people to incorporate exercise into their daily lives.

Go to www.hoddereducation.co.uk/ibreviewextras for a 
blank version of Table 1 that you can use for your exam 
practice.

IBReviewExtras

Table 1 Plan for practice question: health

Topic Type of text
Purpose(s) (why 
do you write?) Audience Tone Writing as…

Rhetorical 
devices

Health/sports: fun 
activities for daily life

Leaflet To give advice Young people Semi-formal A young person Imperative
Infinitive
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In the exam
 ■ Use your 5 minutes reading time to carefully read the five questions 

and analyse the type of text, purpose(s) and audiences.
 ■ Identify all aspects of the question you chose.
 ■ Try to understand any implications of the theme and make 

connections with the themes and vocabulary studied in class.
 ■ Integrate concrete and original examples.
 ■ Respect the type of text.
 ■ Be consistent with the register.
 ■ Make a plan and structure your work. Write in well-organised 

paragraphs and use connectors.
 ■ Make sure you write the minimum number of words required.
 ■ Proofreading is important — leave yourself enough time to 

check for errors.
 ■ Do not use an unrealistic number of idiomatic expressions, 

especially if they don’t come naturally to you. They need to fit the 
context and sound authentic.

 ■ Make sure your handwriting is legible.

Raluca Paraschivescu is the head of European languages at Sha 
Tin College, Hong Kong. She has taught French and Spanish for 
26 years. She holds Masters in French linguistics and leadership 
in education.

Box 1 Types of text

• Blog/diary entry
• Brochure, leaflet, flyer, pamphlet, advertisement
• Essay
• Interview
• Introduction to debate, speech, talk, presentation
• News report
• Official report
• Review
• Set of instructions, guidelines
• Written correspondence

Higher level section B
Based on the core, this section asks you to write a reasoned argument 
in the form of a 250-word response to a stimulus. The text could be 
a news report or a comment by a public figure. The response should 
engage with details of the text in order to develop some coherent 
discussion of the topic area, which is informed by what has been 
learned during the study of the core. There is no prescribed answer 
— what is assessed is your ability to express your reflection on, or 
personal response to, the stimulus.

There are two assessment criteria: 
 ■ Criterion A: language — assesses how effectively and accurately 

you use the language. In order to achieve a high score, your command 
of the language needs to be effective. A wide range of vocabulary 
should be used accurately and effectively, with few errors, and complex 
sentence structures should be clear and effective.

 ■ Criterion B: argument — assesses how skilfully the ideas are 
developed, how clear and convincing the argument is and to what 
extent you react to the stimulus.

In the best answers, the development of ideas will be methodical 
and the argument will be convincing. The structure of the argument 
will be consistently coherent and organised, and the ideas will be well 
expressed, relevant and engaging.

The stimulus is generally short (between 20 and 70 words), sharp 
and thought provoking. It focuses on one clear issue, however you 
will be required to discuss two points of view. These would ideally be 
opposed, and if not then they should certainly be different.

These points of view are labelled as ‘key points’. Your essential task 
is to discuss these key points. You need to briefly define the central 
issue so that you have a clear context for the points of view. Do not 
digress here — remember that the task calls for ‘reasoned argument’.

Introduce your idea, shortly and clearly. Then develop your 
argument, offering necessary details. You need to prove why this 
idea is pertinent, bring specifications, and characterise it. In order 
to support it you need to give a concrete example so that your reader 
perceives it clearly.

Your ideas do not have to be organised by free association — they 
should show a methodical coverage of sensibly linked key points. Use 
connectors and make sure you address all key points. You only have 
250 words, so be succinct and clear. Do not digress — make a short 
plan to keep yourself on task.

The type of text is not included in the criteria. However, an 
inappropriate text could influence your writing and the clarity of your 
ideas, so choose carefully. Make sure that you:

 ■ read the stimulus carefully
 ■ identify its central issue 
 ■ think critically about the central issue, questioning assumptions 

and debating consequences 
 ■ identify the key points
 ■ think methodically about the key points
 ■ plan, organise and explain concisely the key points and their ideas
 ■ use connectors
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The world has changed in the 10 years since the 2008 financial 
crisis, with the election of a left-wing government led by the 
Syriza party in Greece, the populist campaign of Donald 

Trump for the US presidency and the vote in the UK to leave the 
European Union. There has been a popular shift to consider critically 
the gap between income and wealth.

What is income inequality?
Perfect income equality is where everyone earns the same. 
Traditionally, income inequality refers to the difference between the 
earnings of the rich and those of the poor. 

In more free market economies such as Singapore, Hong Kong and 
the USA, there tends to be a wide gap between those on the highest 
and the lowest incomes. A recent news story in the UK focused on 
the earnings of Martin Sorrell, the head of advertising agency WPP, 
who is paid an average salary of US$91 million per year. This is at a 
time when the government has introduced a national living wage of 
$10.40 per hour.

Much attention is now being paid by economists to policies that 
encourage greater equity, or fairness in how resources are allocated. 

Why does inequality exist?
People earn different incomes because of the skills they have (their 
human capital). This is partly because wages and prices help the 
market mechanism to work in allocating resources efficiently. High 
wages occur when either supply of labour is short or demand for 
labour increases. Wages act as a signal for employees to train in the 
skills required, with the higher rewards being an incentive to do 
so. This helps to ensure resources are allocated to produce goods in 
demand. This inevitably means that, for example, doctors will earn 
more than checkout operators, as they have a greater stock of skills and 
it takes longer to train in this field, making their supply more inelastic.

There tends to be less inequality in countries with 
a progressive income tax, where people pay 
a greater proportion of their earnings in tax as 
their incomes increase. This is especially the case 
in Scandinavian countries such as 
Denmark (which had a top 

Income inequality 
and distribution

Section 2.3 Macroeconomic objectives — equity in the 
distribution of income:
• The meaning of equity in the distribution of income.
• Indicators of income equality/inequality.
• The role of taxation in promoting equity.
• Other measures to promote equity.

Exam context 

GROUP 3: ECONOMICS

Bob Hindle explains the theories around tackling income inequality
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Figure 1 shows the distribution of income by quintile group in 
Argentina, with the population split into groups from the poorest 
20% of earners to the richest 20%. You can see that the proportion of 
national income (gross domestic product, GDP) held by the richest 
quintile group has stayed stubbornly over 40% for more than 20 years. 
It fell slightly when the ‘Peronist’ government of Cristina Fernández  
de Kirchner, elected in 2007, attempted to raise the incomes of the 
poor. However, local corruption and offshore accounts proved to be 
hard for the government to crack down on.

rate of 59.8% in 2015) and Sweden (56.6%). Income tax is low by 
international standards in Hong Kong (top rate of 17%) and Singapore 
(20%). It also tends to be low in countries with large amounts of 
natural resources, such as Qatar (0%), and tax havens such as the 
Cayman Islands (0%), where many properties are owned by wealthy 
expatriates. The Panama Papers scandal of April 2016, where details 
of offshore accounts held by over 2 million individuals were leaked, 
illustrates the extent that many wealthy people will go to in order to 
avoid paying tax.

Poorest 20% Second 20% Third 20% Fourth 20% Richest 20%
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Source: Poverty and Equity Databank, PovcalNet

Figure 1 Distribution of income or consumption by quintile in Argentina

Doctors have a wide range of 
skills and take a long time to train, 
making their supply more inelastic

Income tax tends to be low in 
countries with large amounts 
of natural resources
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Indirect taxes also impact on income distribution. These are 
paid to a government through an intermediary, such as a retailer in 
the supply chain, but paid ultimately by the consumer. Examples 
include general sales tax, VAT and excise duty. These are regressive 
taxes, taking a greater proportion of the income of the poor than 
of the rich. One of the conditions of the International Monetary 
Fund and European Union bailout of Greece in 2011 was an increase 
in VAT to 23%.

Is income inequality a market failure?
In economics, we assume all consumers have equal value and that to 
maximise social welfare, or the wellbeing of those in society, resources 
should be allocated to ensure the goods produced are what people 
want. Inequality is a market failure because those on low incomes 
have little or no purchasing power, and so we get a misallocation 

of resources. In theory, in a perfectly competitive labour market we 
all have an equal opportunity to succeed, as we assume skills are 
homogenous. In practice, this is different for everyone, hence we get 
income inequality.

In the UK, only 1% of earners pay the top rate of income tax (45%), 
but they contribute almost 30% of income tax revenues, with around 
6000 people on earnings of over $2.88 million per year. The lowest 
10% of earners pay a greater proportion of their income in tax than 
the richest 10%.

Figure 2 shows that inequality is becoming a global phenomenon. 
The rise of the ‘super rich’ means that there are now over 2 million 
US$ millionaire households in China and just over 70 000 in India.

In their 2009 book The Spirit Level, Pickett and Wilkinson argued 
that people living in more unequal societies are between three and 
ten times more likely to be murdered, become obese, have a child who 
becomes a parent as a teenager, be a drug addict or suffer from poor 
mental health. However, in Free to Choose (1980), the Friedmans argued 
for free market solutions where wage rates were allowed to fall with 
supply and demand so that workers could be ‘priced back into jobs’.

Measuring inequality
There can be problems in using the average wage rate in an economy 
as a measure of income inequality. In the UK, footballer Paul Pogba 
earns around $12 million per year. If he lived on a desert island with 
someone who worked at the checkout in a supermarket earning 
$25,000 a year, then their average wage would be just over $6 million. 
Taking this figure alone tells us little about the distribution of earnings 
in a country. 

We measure the scale of inequality in society by comparing the 
current distribution with an ‘ideal’ distribution, represented by the 
45-degree line in Figure 3 (the Lorenz curve). The further away the 
curved line is from the straight line, the greater the degree of income 

1 Is it fair and just to tolerate differences in incomes in an 
economically developed country?
2 Who is responsible for the impact of inequality? Is it the 
responsibility of governments or wealthy individuals who benefit 
from economic growth?
3 Can the existence of income inequality bring benefits in less 
economically developed countries?
4 What knowledge issues arise in attempting to 
measure inequality?

Theory of knowledge 

1 What is income inequality and why does it exist?
2 How might we measure income inequality and make comparisons 
between countries?
3 Is government intervention to reduce income inequality desirable? 
What policy ideas would help to do so, in the short run and in 
the long run?
4 Does income inequality impact on other people, beyond just the 
poor? If so, who?

Questions and activities 
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Figure 2 Asia–Pacific had the biggest increase in millionaire 
households in 2015
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Source: OECD

Figure 4 Income inequality

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

G
in

i c
o

ef
�

ci
en

t

Country

Ic
el

an
d

N
or

w
ay

D
en

m
ar

k

Sl
ov

en
ia

C
ze

ch
 R

ep
ub

lic

Fi
nl

an
d

Be
lg

iu
m

Sl
ov

ak
ia

A
us

tr
ia

N
et

he
rla

nd
s

Lu
xe

m
bo

ur
g

Sw
ed

en

G
er

m
an

y

Fr
an

ce

Sw
itz

er
la

nd

Po
la

nd

So
ut

h 
K

or
ea

Ire
la

nd

C
an

ad
a

Ita
ly

Po
rt

ug
al

G
re

ec
e

Sp
ai

n

La
tv

ia

Li
th

ua
ni

a

U
ni

te
d 

K
in

gd
om

Is
ra

el

Es
to

ni
a

Tu
rk

ey

U
SA

C
hi

le

Transfer payments can lead to 
the problem of the poverty trap
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Equality  The idea that incomes, or opportunities, should be identical 
for all individuals. This often means removing barriers to economic 
participation.

Equity  Refers to fairness. Vertical equity is the principle that 
wealthier people should pay higher taxes. Horizontal equity refers to 
the ‘equal treatment of equals’, i.e. that those with the same wealth 
or income should pay the same level of taxes.

Human capital  The stock of skills and experiences workers build 
up over time. A higher human capital generally means higher 
earning potential.

Indirect taxes  Tax paid to the government by the consumer through 
an intermediary, usually a retailer. Examples include general sales tax 
(GST), VAT and excise duty.

Marginal tax rate  The tax rate paid on earnings. Those on low 
incomes generally pay lower rates of tax, but may also lose state 
welfare payments as they earn more.

Merit goods  Goods that have positive externalities in consumption 
and are under-consumed in a free market economy. 

Progressive income tax  As incomes increase, a greater proportion 
is taken by the government in tax. For example, there may be a basic 
rate of 20%, but a 45% rate for higher earners.

Regressive taxes  As individual incomes increase, the proportion of 
income taken in tax falls. Indirect taxes are regressive. For example, 
a 20% rate of VAT applied to a mobile phone would take up a greater 
proportion of a poor person’s income than the income of someone 
who is rich.

Tax evasion  When corporations or individuals deliberately break the 
law by failing to report their income and so pay no tax.

Tax havens  Countries, such as the Cayman Islands, with low rates 
of income tax and where legislation often means few questions are 
asked when money is deposited.

Transfer payments  Made by the government to those on low 
incomes. Examples can include unemployment benefits and top-ups 
such as income support.

Glossary 
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inequality. We can make comparisons between countries and over 
time by calculating the Gini coefficient. This measures the difference 
between the incomes of the rich and poor by comparing the current 
distribution to one of perfect equality.

Figure 4 shows the extent of income inequality for a range of 
countries in 2014, using the Gini coefficient. Income inequality is 
lowest in Iceland and Norway, where the distribution of income is 
more equal, and highest in Chile and the USA.

Reducing inequality
As mentioned earlier, one method of reducing income inequality is to 
use a progressive system of income tax. This means the marginal tax 
rate people pay increases with income. In France, the top rate of income 
tax was raised to 75% from 2013 to 2015. It was paid on earnings of 
over US$1.13 million, by around 1000 staff in 470 companies. UK 
newspaper the Guardian suggested it raised comparatively little in tax 
revenue — US$294 million in 2013 and US$181 million in 2014 — 
during a time when France’s national debt rose.

This echoes Arthur Laffer’s research on the relationship between 
tax rate and tax revenue. Laffer argued for an optimal rate of tax that 

would maximise revenue, while both encouraging enterprise and 
discouraging tax evasion, where individuals deliberately seek to pay 
less or no tax.

A further option on the supply side is state provision of merit 
goods such as healthcare and education. This can help develop levels 
of personal human capital (the stock of skills and experiences we build 
up over time) and thus raise earnings potential in the long term. In 
many countries, there have been higher expectations of schools in 
recent years to ‘close the gap’ between the achievement of children 
from lower income backgrounds and those from more affluent ones. In 
Australia, there is an ambitious target to halve the gap for indigenous 
students in reading, writing and numeracy within 10 years.

Transfer payments can also be made to those on low incomes to 
top up their earnings. This can be to those out of work, but also to 
support those who do work but earn low salaries. However, this can 
lead to the problem of the poverty trap, where those on low incomes 
face disincentives to work, as they pay greater taxes and lose benefit 
entitlement as they take on higher-paid jobs (see IB REVIEW, Vol. 2, 
No. 4, pp. 38–41).

Further supply-side initiatives include projects to develop national 
infrastructure, including roads and railways that help improve 
mobility of labour. Schemes such as those introduced by the Chinese 
government in recent years, such as the building of new airports, 
railway lines and expressways, help cut journey times. However, this 
can create negative externalities, such as the pollution and congestion 
evident in cities such as Beijing and Shanghai.

Income inequality presents a public policy problem. Since the 2008 
recession, governments have had to adjust policy to place a greater 
focus on the gap between rich and poor. There is general agreement 
among economists from Amartya Sen to Joseph Stiglitz that it must 
be tackled to promote greater equity.
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Between 1945 and 1952, Japan was occupied by the Allied 
powers that had been victorious in the Second World War. It 
was primarily under the influence of the USA. The occupation 

was a significant era of Japanese history, as it saw a shift from the 
warmongering of 1930s and 1940s Imperial Japan to the conservative 
and economically developing Japan of the second half of the twentieth 
century. It also saw the rebirth of Japanese democracy under a new 
constitution, as well as a changed role for the emperor. 

On 15 August 1945, Emperor Hirohito addressed the Japanese 
people over a radio broadcast to declare the surrender of Japan. The 
war against the USA had begun with the attack on Pearl Harbor in 
1941, but the Japanese armed forces had been engaged in conflict 
since the beginning of the Sino-Japanese War in 1937. In his speech 
he stated that the people of Japan would need to ‘bear the unbearable 
and endure the unendurable’. The majority of the Japanese people had 
probably never even heard the emperor speak before, so these words 
must have resonated throughout the country. After years of warfare 
it was time for the soldiers throughout Asia to return home and for 
the people of Japan to begin a new stage in the history of the country. 

The US occupation 
of Japan, 1945–52

GROUP 3: HISTORY

The Americans arrive
Since the outbreak of war, the American military had been gradually 
getting closer to the Japanese mainland. After the dropping of two 
atomic bombs on Hiroshima and Nagasaki, and the subsequent 
surrender by Hirohito, the US military prepared for its landing in 
Japan and the subsequent occupation. 

The Americans arrived in a country devastated by the effects of war. 
As well as the dropping of two atomic bombs, the country had been 
significantly damaged by aerial fire bombing, with heavy loss of life. The 
bombing had caused extensive damage to over 60 cities in Japan, and 
the destruction of war meant that infrastructure was now virtually non-
existent. Huge numbers of people were struggling with food shortages 
and many were close to starvation. Subsequently one of the first tasks of 
the occupation force was the provision of food supplies throughout Japan.

The US occupation was headed by the Supreme Commander for 
the Allied Powers (SCAP). This position was held by General Douglas 
MacArthur, but the term ‘SCAP’ was also used to refer to the whole 
administration tasked with overseeing the occupation of Japan. 
MacArthur had served in other parts of Asia during the 1930s and 1940s, 

Paul Grace explores the major social, political 
and cultural changes that shaped the American 
occupation of Japan between 1945 and 1952

Japanese surrender ceremony 
aboard the USS Missouri
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particularly the Philippines. It was MacArthur who formally accepted 
the surrender of the Japanese aboard the USS Missouri on 2 September 
1945. Although MacArthur and his administration represented the allied 
powers, it was dominated by the USA, with limited involvement of the 
other nations. This is in contrast to the allied occupation of Germany, 
which would eventually lead to the division of the country.

Demilitarisation and democratisation
Demilitarisation and democratisation were the central aims of the 
USA in Japan. The Americans wanted to remove the vestiges of 
militarism that had pushed Japan towards its aggressive foreign policy 
engagements in the 1930s and 1940s. Leading military officers were 
tried at the International Military Tribunal for the Far East, also known 
as the ‘Tokyo trials’. These included general and prime minister Hideki 
Tōjō, who was sentenced to death.

The military leaders were tried for a variety of war crimes, including 
the ordering of medical experiments on prisoners of war, torture and 
rape. However, there has been criticism that not enough people were 
put on trial during this time period.

In addition to the trials, business leaders, politicians and civil 
servants who had links to the militarist governments were dismissed 
from their offices so that a new administration could take shape. 
Militarist ideas were removed from education by changing school 
curriculums to promote democratic and liberal values. Censorship 
laws changed under the occupation, to support these same values that 
had been banned in the previous years. 

US occupation forces sought to increase the power of the Japanese 
parliament, the Diet. A new constitution was drafted, which still has 
an effect on Japan today. This was voted through by the Japanese 
government but effectively written by SCAP administrators. Important 
features included the renouncing of war forever, the reduced power 
of the emperor to a symbolic figurehead of the country, and the 
improved rights of women in Japan. Japan’s first prime minister of 
this era was Shigeru Yoshida, who served from 1946 to 1947, and then 
again from 1948 to 1954. Yoshida worked closely with the occupation 
administration and is famed for the Yoshida Doctrine, which focused 
on rebuilding the economy as well as strong ties to the USA. 

Democratisation in the early years of the occupation involved 
a variety of social and economic policies to restructure Japanese 
society. This included the passing of the Trade Union Law on 1 June 
1949. The SCAP was keen to reduce the power of the large zaibatsu 
corporations that had previously dominated the economy, and to 
encourage the growth of small businesses. In addition, labour unions 
were encouraged, and many were created, giving worker rights more 
of a strong position in society in the early years of the occupation. To 
improve living and working conditions among farmers, a policy of 
land redistribution was introduced where large amounts of farmland 
were purchased from landlords and sold to farmers at low prices. These 
policies were not popular among many conservatives in Japan and 
the USA, as they felt that they were pushing Japan towards socialism. 

The reverse course
Events outside Japan pushed the US government and occupation 
authorities in different directions. In the years following 1945, the 
Cold War increased the need for Japan to be an important ally against 
the growth of communism in the region. In Europe, the increase in 
communist-controlled governments in eastern Europe made the USA 
fearful of Soviet foreign policy ambitions. Added to this, the eventual 

1 The USA went from being a wartime enemy of Japan to an 
important ally. How and why do national perspectives change? What 
implications might this have on society and culture?
2 Japanese actions during the war are still an international relations 
issue today, especially with China and South Korea. Bruce Cummings, 
a specialist in Korean history, described Japanese colonial control and 
atrocities in Korea as a ‘wound that has gnawed at Korean national 
identity ever since’. What roles do you think memory and emotion 
play in international relations and global interactions? What is the 
significance of this?

Theory of knowledge 

Paul Grace teaches history and theory of knowledge at 
Renaissance College, Hong Kong. He is an examiner for paper 2 
of the history course.
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Mizuki, S. (2014) Showa 1939–1944: A History of Japan, Drawn and 
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takeover of China by the Communist Party under Mao Zedong (see  
IB REVIEW, Vol. 4, No. 3, pp. 10–14) and the escalating situation in Korea 
further increased US concerns.

Events inside Japan also encouraged change. There was a growing 
fear that Japan would turn into a communist country, due to the 
increased popularity of socialist and communist ideas, and the high 
levels of poverty that still existed in the country. 

Subsequently, more conservative policies became implemented in 
Japan. This included the repression of a general strike organised by 
a variety of unions planned in the winter of 1947, and subsequent 
banning of all union strike activities. There was also a purge of 
communists in the country from 1949 onwards, paralleling the red 
scare in the USA during the 1950s. Conservative policies freed up 
larger corporations to expand, to build up industry, infrastructure and 
the economy. The numbers of armed police expanded significantly as 
a result of this policy shift. This change in policy by the US occupation 
authorities has become known as the reverse course.

Reflections
The occupation of Japan ended on 28 April 1952 when the Treaty 
of San Francisco came into effect, having been signed the previous 
September. The occupation had overseen the transition of a war-
shattered Japan into a nation that was developing economically with 
new political institutions. 

Judgements on the US occupation are mixed. Many commentators 
suggest that the occupation was positive and set the foundations for 
Japan’s strong economic growth in the second half of the twentieth 
century. Others are more critical of American actions in Japan, 
suggesting its motives were self-serving in the region. One area of 
particular disagreement was the decision not to put Emperor Hirohito 
on trial as a war criminal. This issue is debated by historians to this day.
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Using the 
chi-squared test

in biology and 
psychology 

GROUP 4: SCIENCE

A lthough psychology and biology are not the same discipline, 
they have several things in common. One of them is the use 
of inference statistical tests when analysing results obtained 

by experimental research.
There are different inferential statistical tests that can be applied 

depending on what you are investigating and the type of data obtained, 
such as the t-test, Pearson test, chi-squared test and many others. 
These tests help you to determine if the results you have obtained are 
significant or not. 

Inferential statistical tests
Biology and psychology students have to conduct experimental 
research for their internal assessments. In this investigation, you have 

IBDP biology and psychology students are expected to apply an 
inferential statistical test in their internal assessment to determine 
the significance of their results. In addition, the IBDP biology guide 
requires the use of the chi-squared test as a skill in subtopics 4.1 
and 10.2. After reading this article you will be able to apply the 
chi-squared test to meet these requirements.

Exam context 
to come up with a question that the experiment is trying to answer 
(the research question, RQ), where you state both the independent 
and dependent variables. An RQ in psychology could be: ‘Do less 
empathetic people have lower academic achievements?’ An RQ in 
biology could be: ‘Do rabbits prefer to make their dens near pine trees?’

As you can see, research questions can be about populations, but 
there is a problem, as we can’t analyse the entire population due to 
the lack of time. For this reason, the data we use to answer research 
questions come from relatively small samples from populations. We 
use descriptive statistics to summarise the data from a sample, such as 
the mean or standard deviation, among others. However, when we try 
to estimate values of the population that is represented by the sample, 
we need to use inferential statistics, as we are inferring information 
about the population from the sample. 

There are two types of inferential statistical tests:
 ■ Parametric tests are applied to data we assume have a normal 

distribution (or bell curve), such as the t-test and analysis of variance 
(ANOVA) test. A normal distribution is characterised as having most 
data around the mean, and two small groups of data on both ends, 
resembling a bell, which is symmetrical. In other words, these tests 
are applied to quantitative or numerical variables.

 ■ Nonparametric tests such as the chi-squared test are applied 
to data without a normal distribution or when both variables are 
categorical (non-numerical). 

Despite biology and psychology landing in separate IB groups, they share a number of 
mathematical methods that are designed to show that data are statistically significant. 
Germán Tenorio investigates the use of one of these methods, the chi-squared test, 
showing how knowledge in the sciences can be said to be genuinely multidisciplinary
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Chi-squared test
The chi-squared test is a statistical hypothesis test that makes a 
comparison between the data collected in an experiment vs the 
data expected. For instance, it is frequently used to test how well the 
results of genetic crosses fit predictions based on Mendel’s laws of 
inheritance. The aim is to determine whether the variation in the 
results from the expected values is due to chance or not. 

The chi-squared test is also used to determine whether there is 
a significant association between two categorical variables, which 
is useful in psychology when you have to investigate an association 
between two factors, such as gender and higher studies preference, or 
education level and memory. In addition, it is also used in ecology to 
decide whether there is an association between two species that live 
closely, or whether this is due to a random distribution. 

As in all hypothesis tests, a null as well as an alternative hypothesis 
must be formulated. The null hypothesis (H0) states that there is no 
association between the two variables you are investigating. In other 
words, you assume that both variables are independent and the possible 
relation observed occurs purely by chance. The statistical alternative 
hypothesis (Ha) states that both variables are significantly dependent 
or related, so that one influences the result of the other.

Collecting data
Data must be collected by random sampling in order to apply 
the chi-squared test. Chi-squared (χ2) is calculated based on the 
following formula:

χ2 = ∑ (Observed – Expected)2

Expected

The calculated chi-square value is looked up in a chi-square 
distribution table (Table 1). The first column in the table refers to 
degrees of freedom, which is related to the number of different 
levels for each variable. For example, it could be the number of 
possible phenotypes in a genetic cross or the number of possible 
education levels. 

The first row in the table refers to the probability (p-value). A 
p-value of 0.05 means that there is a 5% chance that the relation 
observed between both variables is random and a 95% chance that 
this relation is real and that both variables are dependent. 

If the calculated chi-squared value is greater than the value for 
p 0.05, the null hypothesis is rejected, so the relation observed 
between both variables is not due to random chance and therefore 
it is significant.

Psychology example
Imagine you want to carry out an experiment for your internal 
assessment, investigating whether people’s education level is 
associated to their colour preference. 

You have surveyed a random sample of 96 people, and respondents 
were classified by education level (primary, secondary, university or 
doctoral) and by primary-colour preference (red, yellow or blue). Your 
collected data were as follows:

 ■ Primary: 13 red, five yellow and five blue.
 ■ Secondary: 12 red, six yellow and seven blue.
 ■ University: six red, six yellow and nine blue.
 ■ Doctoral: eight red, seven yellow and 12 blue.

It seems there is some kind of trend in the election of colour, as 
people with higher-level studies tend to choose blue more frequently 
than those with a lower education level. Are both variables dependent? 
Is it just due to chance? The chi-squared test is applied to answer 
this question.

Step 1: state the null and alternative hypotheses
 ■ Null hypothesis: the education level and colour preference are 

independent. The distribution we see occurred purely by chance.
 ■ Alternative hypothesis: the education level and colour preference 

are not independent. Colour election depends on education level.

Step 2: calculate the expected data
The data collected are the observed data and have to be put in a 
contingency table (Table 2). To calculate the expected data assuming 
independent distribution, multiply the row total by the column total 
for each of the four education levels and divide by the grand total. So 
for calculating the expected data for people with primary education 
choosing red, you just have to multiply the column total (39) by the row 

Table 1 Chi-square distribution table

Degrees of 
freedom

Levels of significance for one-tailed test

χ2
0.1 χ2

0.05 χ2
0.01 χ2

0.005

1 2.706 3.841 6.635 7.879

2 4.606 5.991 9.210 10.597

3 6.251 7.815 11.345 12.838

4 7.779 9.488 13.277 14.860

5 9.236 11.070 15.086 16.750

6 10.645 12.592 16.812 18.548

7 12.017 14.067 18.475 20.278

8 13.362 15.507 20.090 21.955

Table 2 Contingency table 

Education level/
colour preference Red Yellow Blue Row total

Primary 13 5 5 23

Secondary 12 6 7 25

University 6 6 9 21

Doctoral 8 7 12 27

Column total 39 24 33 TOTAL: 96

1 One of your classmates is investigating whether there is an 
association between hand dominance and success of students in their 
extended essay (EE). He randomly obtained records of 100 EEs and 
grouped them in the following categories: 
• Right-handed students: 14 A, 15 B, 19 C, five D and two E.
• Left-handed students: 14 A, 8 B, 12 C, eight D and three E.
Apply the chi-squared test to determine if both variables are independent.

2 Your biology teacher crossed two pure breeding plants of 
genotypes AABB and aabb. All the F1 were dihybrid (AaBb), 
showing the same phenotype. An F1 plant was then crossed with a 
homozygous recessive plant (aabb). The resulting F2 were 140 plants 
AaBb, 115 Aabb, 110 aaBb and 135 aabb. Apply the chi-squared test 
to determine if observed data differs from expected data. 

Questions and activities 
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total (23) and divide by 96. We always 
assume independent distribution for 
the expected data because it is our 
null hypothesis: both variables are 
independent and the distribution we 
see occurred purely by chance.

Draw a new table with the  
observed and the calculated expected 
data. The sum of the observed data 
must coincide with the sum of the 
expected data for each colour (Table 3).

Step 3: calculate the chi-squared value
To calculate the chi-squared value, just apply the formula 

χ2 = ∑ (Observed – Expected)2

Expected

 χ2 = (13 – 9.34)2/9.34 + (12 – 10.16)2/10.16 + (6 – 8.5)2/ 
8.5 + (8 – 11)2/11 + (5 – 5.75)2/5.75 + (6 – 6.25)2/6.25 +  
(6 – 5.25)2/5.25 + (7 – 6.75)2/6.75 + (5 – 7.9)2/7.9 +  
(7 – 8.6)2/8.6 + (9 – 7.2)2/7.2 + (12 – 9.3)2/9.3 = 6.141

The calculated χ2 value is 6.141.

Step 4: calculate degrees of freedom

Degrees of freedom for a contingency table are always calculated by 
multiplying the number of rows in a table less one by the number 
of columns less one. In this case, there are four rows corresponding 
to education level and three columns corresponding to the three 
primary colours, so that the calculated degrees of freedom is  
(4 – 1) × (3 – 1) = 6

Step 5: look up the calculated χ2 value
With six degrees of freedom, the significant p 0.05 value in Table 1 has 
a χ2 value of 12.592. If the calculated χ2 value is greater than 12.592, 
the null hypotheses can be rejected, and the difference between 
expected and observed data are not just by chance and both variables 
are not independent. In this example, as the calculated χ2 value (6.141) 
is not greater than 12.592, we can affirm that the differences between 

Table 3 Observed and expected data

Education level/
colour preference

Red Yellow Blue

Observed Expected Observed Expected Observed Expected

Primary 13 9.34 5 5.75 5 7.9

Secondary 12 10.16 6 6.25 7 8.6

University 6 8.5 6 5.25 9 7.2

Doctoral 8 11 7 6.75 12 9.3

Total 39 24 33

1 Does using statistical analysis techniques make the knowledge 
gained in the human sciences more reliable?  
2 Is it possible for the human sciences ever to reach the level of 
reliability of the natural sciences?
3 This article suggests that to be a genuine member of the 
community of biologists, you need to have a fairly strong 
mathematical background. What other non-biological knowledge do 
you think you would need to be an expert biologist? Make a list, and 
interview biology teachers to see what they say. Do you agree?

Theory of knowledge 

Use of the chi-squared test in Mendelian genetics: 
www.tinyurl.com/ybrc3fap

Use of the chi-squared test in psychology: www.tinyurl.com/y8q3fofc

References and resources 

The chi-squared test can be used to 
find out if there is an association 
between two plant species that 
usually live close to each other
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• Inferential statistical tests are used to determine if the values 
estimated for a population represented by a sample are statistically 
significant. 
• The chi-squared test is a nonparametric test that is applied to 
categorical or non-numerical data.
• In the chi-squared test, the null hypothesis (H0) states that both 
variables you are investigating are independent and the possible 
relation observed occurs purely by chance. The alternative hypothesis 
(Ha) states that both variables are significantly dependent.
• When the calculated χ2 value is greater than the significant 
probability 0.05 value, the null hypothesis is rejected, concluding that 
both variables are not independent.

Key points 

Germán Tenorio has a PhD in molecular biology and teaches IB 
biology at Sevillia International College San Francisco de Paula, 
Spain. He is also an IB examiner and workshop leader.

Table 4 Contingency table

Species Y 
present

Species Y 
absent Row total

Species X present 55 3 58

Species X absent 17 25 42

Column total 72 28 TOTAL: 100

the observed and expected results are not statistically significant, so 
the education level and colour preference are independent.

Biology example
Imagine you are investigating, as part of subtopic 4.1, if there is an 
association between two plant species that usually live close to each 
other. You recorded species presence or absence in 100 quadrats (a 
square frame with a surface of 1 m2). Data were as follows:

 ■ species X growing alone: 3
 ■ species Y growing alone: 17
 ■ both species X and Y growing together: 55
 ■ neither species X nor Y growing: 25

Step 1: state the null and alternative hypotheses
 ■ Null hypothesis: there is no association between both species. The 

distribution observed occurred by chance.
 ■ Alternative hypothesis: there is a real association between both 

species, so species X usually lives close to species Y.

Step 2: calculate the expected data
The data collected are the observed data and have to be put in the 
contingency table where the numbers of quadrats containing or not 
containing the two species are shown (Table 4).

To calculate the expected data assuming independent 
distribution, multiply the row total by the column total for each 
of the four species combinations and divide by the grand total. 

So for calculating the expected data for both absent, you just have 
to multiply the column total (28) by the row total (42) and divide  
by 100.  

Draw a new table with the observed and the calculated expected 
data (Table 5).

Step 3: calculate the chi-squared value
To calculate the chi-squared value, apply the formula:

 χ2 = (55 – 41.76)2/41.76 + (17 – 30.24)2/30.24 +  
(3 – 16.24)2/16.24 + (25 – 11.76)2/11.76 = 35.695

The calculated χ2 value is 35.695.

Step 4: calculate degrees of freedom
In this example, there are two rows (species Y present and absent) and 
two columns (species X present and absent), so that the calculated 
degree of freedom is (2 – 1) × (2 – 1) = 1

Step 5: look up the calculated χ2 value
With one degree of freedom, the significant p 0.05 value has a χ2 value of 
3.841. If the calculated χ2 value is greater than 3.841, the null hypothesis 
can be rejected, and the difference between expected and observed 
data are not just by chance and species X is associated with sites where 
species Y lives more than expected by chance alone. In this example, 
as the calculated χ2 value (35.695) is greater than 3.841, we can affirm 
that the association between species X and Y is statistically significant.

Table 5 Observed and expected data

 
Species Y present Species Y absent

Observed Expected Observed Expected

Species X present 55 41.76 3 16.24

Species X absent 17 30.24 25 11.76

Total 72 28
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GROUP 5: MATHEMATICS

Top tips for  
mathematics exams
How to kick-start your revision and get the best grade

Using your predicted grade
What is your grade average in the more substantial tests you have 
completed in class, e.g. end of unit/module tests or end-of-year-1 
exams? By year 2 of the IB Diploma you should have a good idea 
of what your final grade is going to be. Make sure your revision is 
targeted on performing in line with this expectation. The best way 
to exceed expectations is to ensure you are unfailingly consistent in 
meeting them:
• Level 3/4: to achieve a level 4 you should have a good knowledge 
of all syllabus items. Make sure you have no doubts what a binomial 
expansion is, how many laws of logarithms there are, what the values 
of the discriminant tell you about the quadratic graph, how to use the 
sine and cosine rules, arcs and sectors etc. The IB formula booklet 
provides a good summary and starting point.
• Level 5: you should practise problem-solving questions. Textbook 
exam-style questions and longer past exam paper questions (7 marks 
or more) offer good practice for problem solving and modelling. 
• Level 6: you are comfortable with most of the syllabus (though 
there might be some subtopics that need targeting). Securing a 
level 6 requires fluency and experience of the harder problem-solving 
questions. Practising the longer-response exam questions, under 
exam conditions, can be effective preparation.
• Level 7: this requires error-free work on questions you know 
how to answer, despite the pressure of time, and excellent problem-
solving skills. Mathematics challenge questions — e.g. American 
Mathematics Competitions (www.maa.org/math-competitions), 
UKMT (www.ukmt-resources.org.uk/index-tr.html), Canadian 
Kangaroo, Australian senior challenge etc. — are excellent resources 
for developing a flexible, conceptual and strategic approach to 
modelling and finding solutions to unfamiliar situations.

Little and often
Plan 10–20 minute sessions three to four times a week (increasing 
this as you get nearer to the final exams). Twenty minutes is enough 
time, under exam conditions, to complete one of the long-response 
exam questions or three short-response exam questions. Synthesise 
a subtopic you find difficult into a bite-sized, memorable overview 
covering one side of a revision card. In the next 20-minute session 
you could add a question and worked solution. In 10 minutes you 
can complete one short-response 6-mark question on a topic you feel 
you half understand and mark it using the official IB mark scheme. 
Precision is important for both SL and HL.

Mind map your syllabus on poster-sized concept maps. Try sticking 
or stapling A3 sheets together, or buy your own home whiteboard. 
You could also cover your bedroom walls in cheap pre-painting 
wallpaper from your local hardware store to draw all over. Use it to 
show the links between different topics and highlight certain skills 
that appear in a variety of different areas.

For the SL and HL courses, quadratic equation methods can be 
used to solve:
• standard y = ax2 + bx + c functions
• quadratic trig equations (e.g. 4sin2x + 4sinx + 1 = 0)
• the longest diagonal in a cuboid (Pythagoras)
• exponential equations (3e2x = ex + 2)

The aim here is that you use colours, highlighters, marker pens 
etc. to make a visual representation of the things you most need to 
remember. When you close your eyes, you should be able to visualise 
your concept maps and retrace the information you highlighted and 
emphasised. Remember the saying: ‘A picture paints a thousand 
words.’ Your room is thus transformed into a subliminal learning 
support centre.
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Top tips for  
mathematics exams
How to kick-start your revision and get the best grade

Calculator fluency
If you are not fluent in using your calculator, you should be practising 
on your journey to or from school, for at least 2 to 5 minutes: 
sketching a graph, changing the window, finding maximums and 
minimums, using the equation solver, normal probabilities etc. This 
is essential for the studies course and for SL and HL paper 2, and 
HL paper 3. 

Snapchat, Facetime, WhatsApp
Talk to friends with similar final grade targets to your own. 
Get together and form a group on some form of social media 
where you can:
• set each other challenge questions (then post your solution to the 
group 24 hours later) 
• ask for help on a tricky question
• share photos of your favourite revision card, concept map, 
acronym, memory technique — there are many options

Video tutorials
There are a lot of videos and online resources available on more 
or less all the subjects you will encounter in your IB course. This is 
particularly true for mathematics and science subjects. Why not pool 
the best videos between a group of friends and create a video tutorial 
library for each topic of a given subject (or divide up the topics 
between you)?

Teacher feedback
Collate your teacher’s feedback into a single list (by topic and across 
topics). Your teacher will have given you a wealth of feedback since 
you started the IB programme, but it is not uncommon that this is 
spread across a variety of locations: homework, coursework, reports 
etc. Pool them into a single, easily searchable list (e.g. using CTRL+F 
key-word searches). Prioritise, at the top of the list, those comments, 
hints and tips/guidance that appear most regularly. Maximise the 
impact of your resources.

One week to go…
The aim is not to scare yourself with the iceberg of content waiting 
to sink you. The amount we do not know always far outweighs the 
amount we do. The definition of a successful exam is one where you 
deliver faithfully everything you do know. Take some advice from top 
sports and performance psychologists and visualise how success, by 
your criteria, is going to look and feel.

In the final week before an exam you should review and practise 
everything you know so that, under the pressure of the exam hall, 
you deliver what you have worked so hard to acquire over the last 
2 years. Maximise the marks from what you can do. Nobody walks 
into a boxing ring thinking about their weaknesses — visualise how 
you are going to win. You may find this brief exchange between Jim 
Carrey and Oprah Winfrey helpful: www.tinyurl.com/carreyoprah

Download this poster at www.hoddereducation.co.uk/
ibreviewextras

IBReviewExtras
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GROUP 5: MATHEMATICS

Suzanne Doering shows you how to determine what your random variable is when measuring 
or counting, choose an appropriate probability distribution to describe it, determine the 
parameters of your distribution and identify and calculate relevant probabilities

What is average? You have doubtless calculated many 
averages in your mathematical career, but the idea of 
‘average’ can be more complex than a single calculation. 

In his article ‘When the U.S. Air Force Discovered the Flaw of Averages’, 
Todd Rose describes a problem encountered by researchers in the 
1950s as they tried to design the cockpit of a plane that would fit the 
widest range of pilots. They measured 10 relevant characteristics of 
many pilots, such as height, and defined ‘average’ as falling in the 
middle 30% of pilots. This is what he found:

‘ Out of 4063 pilots, not a single airman fit within the average 
range on all 10 dimensions. One pilot might have a longer-
than-average arm length, but a shorter-than-average leg 

length. Another pilot might have a big chest but small 
hips. There was no such thing as an average pilot. If you’ve 
designed a cockpit to fit the average pilot, you’ve actually 
designed it to fit no one. ’Rose, T. (2016), www.tinyurl.com/averagepilots

This result might seem surprising — aren’t most people supposed 
to be close to average? To make sense of it, we will use probability 
distributions. No matter what IB mathematics course you take, you 
will use these to describe situations where something varies in a 
predictable way. You may also need to choose which distribution  
is most appropriate and figure out how to apply it to a  
given situation.

Decoding
probability
distributions

99%

95%

68%

175162149 188 201

214136

Heights (cm)

Figure 1 The normal distribution of heights of pilots and percentages of pilots within each standard deviation
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What’s an average height?
To start, how do we know which pilots fall in the middle 30% of, say, 
the height characteristic? We can use the fact that height is a normally 
distributed random variable. That means, if we define the random 
variable X = height, then X will measure the height of each pilot. These 
values will vary in a predictable way: they will form a bell-shaped 
graph, or normal distribution, as seen in Figure 1. The researchers 
calculated the two parameters, or constants, that determine the shape 
of this graph. They found that the mean height was m = 175 cm, and the 
standard deviation of heights was s = 13 cm. This can be summarised 
with the notation X~N(175, 132)

To figure out the range of heights for the middle 30%, we can 
use the symmetry of the distribution as seen in Figure 2 to see that 
the lower bound of this range has a cumulative probability of 35% 
below it. Using an inverse normal calculation (see the ‘References 
and resources’ box), P(X < a) = 0.35 when a = 170 cm, so this is 
the lower bound of the 30% range. (Forgot how to find an inverse 
normal? The ‘References and resources’ box contains videos for all 

distribution calculations. The Casio CG20 has an additional ‘Tail: 
Central’ function.). From symmetry, we can say that a pilot is in the 
‘average’ range for height if he is 170–180 cm tall.

Finding averages
Average in three chosen characteristics

Now we’ll return to the original problem of how likely a pilot is to be 
average in several characteristics. The researchers found that if they 
focused on just three of the ten characteristics, less than 3.5% of the 
pilots would fall in the average range. This seems like a surprisingly 
small percentage for ‘average’, so let’s apply our knowledge of 
compound probability to verify it. It is important that we are assuming 
characteristics A, B, and C are independent — that knowing one 
characteristic of a pilot does not give you any more information about 
his other characteristics. Then each has a 30% or 0.30 probability of 
occurring, and the probability of a pilot being in the average range 
for all three would be:

 P (A ∩ B ∩ C) = P(A) × P(B) × P(C) = 0.30 × 0.30 × 0.30 = 0.303 = 
0.027 = 2.7%

This is quite close to the experimental percentage. It seems unlikely 
that pilots would ever have three average characteristics, but notice 
that they had to have the specific three that were chosen. 

Combinations of three characteristics
What if, instead, we were interested in how many pilots would have any 
combination of three average characteristics out of the ten? Since each 
combination is equally likely, we can simply multiply the probability 
of one combination by the number of possible combinations. 
Using combinations (or binomial coefficients from the ‘References 

15%

50% – 15% = 35%

15%

30%

175162 a149 188 201

214136

Heights (cm)

Figure 2 Finding the lower bound, a, of the middle 30% range (in purple). We find the probability below a and then use an inverse 
normal calculation

1 Why is our experimental percentage (3.5%) for pilots having 
the same measurements as the ‘average’ for three out of the ten 
characteristics lower than the theoretical percentage (2.7%)? Can we 
know with certainty that the pilots’ characteristics are completely 
independent? Is our assumption of independence a sound one?
2 To what extent can we say that we know the behaviour of a 
variable with uncertain outcomes?

Theory of knowledge 
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and resources’ box) there are ⎛⎝
10 
3

⎛
⎝ or 10C3 = 120 combinations of 

three characteristics from ten total, and each has a probability of 
(0.3)3(0.7)7 = 0.0022. We multiply here by (0.7)7 because the other 
seven characteristics are not average, which has a 70% chance of 
happening. So,

 P (any three average characteristics) = ⎛⎝
10 
3

⎛
⎝ (0.3)3(0.7)7 = 120 × 

0.0022 = 0.267 or 26.7%
Our chance is now almost ten times more than when we specified 
which three characteristics had to be average.

Average in any number of characteristics
We’ve only considered the case where pilots have exactly three average 
characteristics. What if they have at least three? To describe the different 
possibilities, let’s define the random variable:

 X = number of average characteristics

Each pilot will have a particular value of X, from zero (no average 
characteristics) to ten (all average). We can use the same method as 
above to calculate the probability of X being any of these r values:

P(X = r) = ⎛⎝
10 
r

⎛
⎝ (0.3)r(0.7)10–r

These probabilities are summarised in Table 1 and Figure 3. 
Table 1 shows both probabilities of individual outcomes and 
cumulative probabilities up to that outcome. 

Now that we have each outcome’s probability, we can find the 
cumulative probability P(X ≥ 3) by subtracting the probabilities of 
the non-included outcomes from 1:

P(X ≥ 3) = 1 – P(X ≤ 2) = 1 – 0.383 = 0.617
We have found that over 60% of pilots will have at least three average 
characteristics. However, Table 1 does show that the probability of a 
pilot having all 10 average characteristics is very small — specifically, 
0.00059%. Now we can see why so few pilots were average everywhere.

Binomial distribution
This situation is an example of a binomial distribution. To 
determine whether a situation is binomial, ask:

 ■ What is my random variable counting? The things being counted 
are the trials. They should be independent of each other, which 
means that knowing what happens in one trial does not change the 
probabilities in any other trial.

 ■ How many trials are there? This is the parameter n.
 ■ What is the probability of success in each trial? It should always be 

the same. This is the parameter p. 
We show X is binomial by writing X~B(n,p). In the case of the pilots, 

there are ten total characteristics, and each characteristic has a 30% 
chance of being average, so X~B(10,0.30). We can also generalise the 
method we used to calculate the probability that X = r:

Table 1 The individual and cumulative probabilities for X = number of average characteristics

r 0 1 2 3 4 5 6 7 8 9 10

P(X = r) 0.028 0.121 0.233 0.267 0.200 0.103 0.037 0.00900 0.00145 0.00014 0.0000059

P(X ≤ r) 0.028 0.149 0.383 0.650 0.850 0.953 0.989 0.998 0.99986 0.99999 1

Figure 3 The probability distribution of X = number 
of average characteristics
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What is the probability 
that at least half of Kasia’s 
flights will be on time?
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P(X = r) = ⎛⎝
n 
r
⎛
⎝ (p)r(1 – p)n–r

In practice, we usually calculate these probabilities with technology, 
rather than the formula. See the ‘References and resources’ box for 
video tutorials on calculating binomial distributions with your 
graphic display calculator (GDC).

Calculating binomial probabilities
In exams, if a variable is normally distributed, this will be stated in the 
problem, but this is not necessarily the case for a binomial variable. 
We’ll practice identifying binomial distributions and their parameters 
in the following problems.

Problem 1
In this example, we will see how to determine the parameters for a 
binomial distribution when they are given indirectly.

Twice each year, Kasia flies from Warsaw to Chicago to visit family. 
Of the most recent 50 flights between these cities, only eight have 
been on time. Assume that this trend continues for future flights, 
and that flight delays are independent. What is the probability that, 
in the next 3 years, at least half of Kasia’s flights are on time?

Solution
We are counting the number of on-time flights, so

 X = number of on-time flights

Each trial is a flight. We’ve been told they’re independent. How 
many trials? She will fly twice per year for 3 years, giving n = 6. 
Historically, 8 

50 = 0.16 = 16% of flights were on time, which means 
each future flight has a probability of success of p = 0.16. We can 
summarise our distribution as:

X~B(6,0.16)
Since we want to know the probability that at least half of Kasia’s 

flights, or at least three, are on time, we calculate:
P(X ≥ 3) = 1 – P(X ≤ 2) = 0.0560 = 5.60%
Note that some calculators can calculate P(X ≥ 3) directly. On 

others, it must be converted to 1 – P(X ≤ 2).

Problem 2a
Binomial distributions can occur when we know how likely something 
is in the whole population, and we want to count how many times it 
happens in a smaller subset. Here’s an example:

DiscountAir has found that on a daily flight from Bangkok to Hong 
Kong, 60% of people typically bring a large carry-on. On this flight, 
the airline can fit 50 large carry-ons in the cabin, the rest must be 
checked. The flight will carry its full capacity of 80 passengers. 
Each passenger can bring at most one large carry-on. What is the 
probability that all large carry-ons will fit in the cabin? 

Solution
We are counting the number of large carry-ons, so this is our 
random variable:

 X = number of passengers with a large carry-on

Since the plane can fit up to 50 carry-ons, the probability we are 
calculating is P(X ≤ 50).

Is X binomial? If each passenger is a trial, then there are n = 80 trials. 
We are assuming each person has a 60% chance of bringing a large 
carry-on, independently of each other, so p = 0.60 for each trial. So:

X~B(80,0.60)

Calculator videos and activities
Calculating combinations on the TI-84 (www.tinyurl.com/
ti84combination) and Casio fx-9750 (www.tinyurl.com/
casiocombinations).

Calculating normal probabilities on the TI-84 (www.tinyurl.com/
ti84normal) and Casio fx-9750 (www.tinyurl.com/casionormal).

Calculating binomial probabilities on the TI-84 (www.tinyurl.
com/ti84binomial) and Casio fx-9750 (www.tinyurl.com/
casiobinomials).

Paul Savory’s binomial distribution grapher allows the user to 
visualise any binomial distribution (requires free download of 
Wolfram CDF player): www.tinyurl.com/binomdistGrapher

‘Creating the Poisson Distribution from Binomial Distributions’ 
(Desmos activity): www.tinyurl.com/poissonbinomial

References and resources 

P(X ≤ 50) = 0.714 = 71.4%

Problem 2b
Sometimes a probability that we calculate to solve one problem 
can be used as the success parameter p for a new random variable.  
For example:

To increase customer satisfaction, DiscountAir has set a goal of 
fitting all large carry-ons in the cabin at least 5 days per week. 
Assuming a full flight every day, how likely is this?

Solution
This again is a binomial distribution, though we are counting 
something different, so it will be helpful to introduce a new variable. 
Now we are counting 

 Y = number of days (or flights) the airline fits aboard all large 
carry-ons

and finding P(Y ≥ 5). There are 7 days in a week, so n = 7. The probability 
of success on a given daily flight is what we calculated in Problem 2a, 
so that now becomes p = 0.714. Notice that we are assuming each day 
is independent of another and has the same chance of success. Now 
we can summarise our distribution and calculate our probability:

Y~B(7, 0.714)
P(Y ≥ 5) = 1 – P(Y ≤ 4) = 0.679 = 67.9%

The airline’s chance of meeting its weekly goal is about 2 out of 3.

Multi-part problems and conditional probabilities
In the following problem, we will first use another distribution to 
calculate the probability of success in a binomial distribution. In 
exams, this will typically happen in longer, multi-part questions. It is 
important to think about the appropriate distribution and probability 
for each part.

Problem 3a
DiscountAir finds that the weights of suitcases checked in on a 
particular flight are normally distributed with a mean of 18 kg and 
a standard deviation of 4.5 kg. A suitcase is considered oversized 
if it weighs more than 23 kg. Find the probability that a randomly 
selected suitcase will be overweight.
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Suzanne Doering is a mathematics educator at the Watershed 
School in Colorado, USA. She has taught and examined 
IB mathematics for 7 years.

1 If the researchers redefine average as ‘in the middle 90% of pilots’: 
 a What range of heights will now be considered average? 
  b What would be the probability of pilots having 10 average 

characteristics?
2 On long flights, airlines offer customers their own individual 
movie screens. On average, each screen will independently be 
defective (will not work) seven out of every 1000 flights. 
  a On a flight of 425 customers, what is the probability that at 

least one customer will have a defective screen?
  b Given that one screen has already been found defective, what 

is the probability there will be at most three defective screens?

Questions and activities 

Check your answers at  
www.hoddereducation.co.uk/ibreviewextras

IBReviewExtras

Solution
The problem states that the distribution is normal and the 
parameters are clear:

 X = weight of a suitcase

 X~N(18,4.52)

A suitcase is overweight if X > 23, so we calculate the normal 
cumulative probability: P(X > 23) = 0.133 = 13.3%

Problem 3b
Because they use up more fuel, the airline tries to keep the number of 
overweight suitcases to at most 50. What is the probability that this is 
exceeded on a flight where 300 suitcases are checked?

Solution
We are counting the number of overweight suitcases, so

 X = number of overweight suitcases

We wish to find P(X > 50). Let’s check that X is binomial: each trial 
is a suitcase. There are n = 300 suitcases. The probability of a single 
suitcase being overweight is what we previously calculated using the 
normal distribution p = 0.133. So, 

X~B(300,0.133)
P(X > 50) = 1 – P (X ≤ 50) = 0.0391 = 3.91%

Problem 3c
Distributions can also be involved in calculating a conditional 
probability that one event happens, given another has already 
happened. Here’s an example:

What is the probability that on any given flight, for which we know 
the airline has already pre-checked 40 overweight suitcases, there 
will be more than 50 overweight suitcases (assuming 300 suitcases 
checked per flight)?

Solution
There are two events: the one that has happened,

 A = there are at least 40 overweight suitcases, that is, X ≥ 40

and the one we wish to know the probability of happening,

 B = there are more than 50 overweight suitcases, that is, X > 50

To calculate the likelihood of B given that A is true, we 
use the formula

P(B|A) = P(A ∩ B) 
P(A)  = P(X ≥ 40 and X > 50) 

P(X ≥ 40)

The denominator represents all possibilities — we know the 
number of overweight suitcases must be 40 or more. The numerator 
represents the outcomes we are finding the likelihood of. Since X ≥ 40 
whenever X > 50, we can rewrite this as:

P(B|A) = P(X > 50) 
P(X ≥ 40)

The numerator was calculated in the problem above: P(X > 50) 
= 0.0391. We can calculate the denominator again using a binomial 
cumulative probability: P(X ≥ 40) = 0.519

Dividing these two probabilities gives our final conditional 
probability:

P(B|A) = 0.0391 
0.519  = 0.0753 = 7.53%

Our chance of too many overweight suitcases has almost doubled, 
because we are more likely to have too many if we know 40 oversized 
suitcases have already been checked. However, it is still quite a 
small percentage, as the chance of an individual suitcase being 
overweight is small.

Conclusion
From our initial example with pilots, we’ve explored several 
contexts in which normal and binomial distributions describe the 
probability of a situation. Though the context may change, the process 
remains the same:

 ■ Define what your random variable measures or counts.
 ■ Decide the type of distribution — remember that a normal 

distribution will be labelled on exams, but a binomial may not be.
 ■ Find the parameters of your distribution from the given 

information.
 ■ Determine and calculate the relevant probability.
 ■ Consider that the type of distribution may change when you begin 

a new part of a problem.

What is the 
probability that a 
randomly selected 
suitcase will be 
overweight?
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Unpacking the solo 
theory project
Neil Harris explains what the solo project involves and looks at its challenges

T he first thing you will need to consider for your solo theory 
project is the research and the reading that you need to do. This 
will set you on the right path to success as you try to narrow 

down your focus from your general understanding of the theorist to 
the specific aspect of their theory that you wish to explore.

Researching theatre theorists
This phase can be challenging, but it is also rewarding as you begin to 
unlock the person and the rationale behind their theatre. ‘Theory’ can 
be a scary word — perhaps we could say ‘big ideas’. You are looking 
for people who have influenced the development of theatre through 
such big ideas. Your teacher will help you identify these ideas and so 
will the theatre subject guide, but your main resource is your own 
wide reading.

Before you start working on your famous person, you need to 
check if you can find sources that will help you. If you can’t find these 
sources it may be best to look elsewhere for your theorist. You need to 

This coursework unit is one of four units in the theatre course and is 
worth 35% of your overall mark.

Exam context show the theorist as a primary source and as a secondary source. That 
means, for example, Brecht’s ideas in his own words and also experts 
such as Edward Braun writing about Brecht.

Let’s assume you can find the books and websites that you need. 
Before you get too weighed down ploughing through what might be 
some really long texts, I have a few suggestions that might help. First, 
read about the theorist in other people’s words, i.e. secondary sources. 
Sometimes, the artists themselves may be a little hard to follow. It is 
often only with the perspective of decades having elapsed that various 
experts have ordered and structured theatre theories and techniques 
into something more understandable.

This clarity issue is especially true of someone like Artaud, who 
suffered from mental illness and whose ideas were often visionary 
and hard to pin down. Others have since identified some of his 
visions with the clarity that comes with hindsight. Start by reading 
some short summaries from reputable sources about these people 
(try websites or your school library). I recommend that you start with 
three shorter sources. 

As you read, look for recurring ideas, or the same words appearing 
repeatedly from source to source: for example with Stanislavski you 
might repeatedly read ‘rhythm tempo’ or in Brecht you might read 
about his theory of Gestus. Each time they recur you will see that their 
major theories come to the fore. At this point, having established the 

GROUP 6: THEATRE

Artaud’s Les Censi
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without noticing the remarkable ‘machine for acting’ that reflected 
Russian design ideas from his context.

The fact that, in the assessment criteria, context(s) is written as 
a plural in the phrase ‘context(s) of the theories’ might lead you to 
consider how your chosen theorist adapted and changed their theories 
as they progressed through their career. Boal, for example, altered his 
ideas as he travelled around the world. His later idea of ‘cops in the 
head’ came as a result of his travels outside of South America, whereas 
other theories and techniques responded to the social conditions that 
he found in his native Brazil and other South American countries. 
Context(s), then, allows for consideration of the many different 
contexts that artists found themselves in.

Also on the aspect of understanding context, it may be useful to 
consider the opposite of what your artist is proposing or attempting, 
as theory and art movements often manifest themselves as a response 
to other forces. What type of theatre is Brook opposed to in his writing 
in The Empty Space? Why did Brecht invent the theory of Gestus? What 
acting did Stanislavski see around him that might have led to him 
working in a range of new ways? As we grapple towards performing 
and illustrating theory in action, it is often useful to know what that 
might not look or sound like.

Choosing material to perform
Your research section will be lengthy, reflecting the importance of 
laying solid groundwork for your performance. Now we can move on 
to starting to think about your 4–8 minutes of solo theatre.

Your choice of what to perform should be determined by your 
chosen artist. Try to get a sense of the kind of story or texts that they 
favoured. You may even get hold of the same text, though you should 
make sure you are not simply recreating their work. The examiner 

vocabulary of their theories, you might now go back to your primary 
source to find the artists themselves talking about these theories. 

As well as reading about theatre, you might also learn a great deal 
from visual sources such as photographs and videos, and also from 
interviews with the theatre greats. Photographs can capture a lot about 
a theatre artist and their work. Why not compile a selection of visual 
research on a Pinterest page to help you keep track of what you know 
and what you still want to discover?

Why are contexts important?
You will need to write about the contexts of your chosen theorist in 
Section A of this unit, so let’s consider how to approach them.

No art is created in a vacuum. All theatre is created in a context 
that reflects the events and changes in society at that time, such as the 
Russian Revolution for Meyerhold or the rise and fall of Hitler and the 
Nazis for Brecht. These events may well highlight a political element of 
their work. Is the theorist opposed to certain ideas such as fascism or 
the capitalist system? If so, how does their theatre work address these 
attitudes or perspectives? Your understanding of the world in which 
these artists created their productions may well unlock the central 
core at the heart of their ideas. Are they keen to promote a new way 
of working in theatre, such as Joan Littlewood did, or to establish a 
new visual aesthetic, such as Robert Lepage did? It may be that these 
guiding principles behind the theories help to keep you on track as 
you experiment with your solo project. 

Knowledge of these contexts might also find their way into design 
elements, such as a sound design that captures the changing society 
in 1970s America for Joseph Chaikin, or a visual or aural reference 
to the north African experiments of Peter Brook as he explored his 
form of story theatre. It is hard to read about the work of Meyerhold 

Alternative final scene from 
Joan Littlewood’s Macbeth 
(1957), showing Macbeth 
being shot as a traitor

IBRev_4_4.indd   28 19/02/2018   2:50 pm



29www.hoddereducation.co.uk/ibreview

wants to see evidence that you have applied your understanding 
of a theory.

If you are stuck for what to apply your theory to, there may be some 
value in the whole class using the same text to experiment with, such 
as a short section of a soliloquy from a Shakespeare play, even when 
you know this may be not the text you will choose. This experiment 
might take the following form:

 Content � Applied theory � Impact on voice, movement, 
space, posture, gesture etc.

In other words: ‘According to X’s theory of Y, how might this 
soliloquy be performed?’

Notice that the focus above is on the way that the actor’s voice 
and body has been used, as it seems clear from the guide that it is 
these acting aspects that are to be in the forefront of your planning, 
taking precedence over design and technical elements, although these 
are needed too.

When you perform these initial experiments, get some feedback 
from your classmates and write this feedback down. Try and explain 
to your audience what you were hoping they might notice that is in 
the style of your theorist. This writing can now become your first 
mentor feedback, as in Section C the task requires you to include such 
mentor feedback sessions and assess how the mentor has helped you 
clarify your ideas. Perhaps they could interview you to test the gaps 
in your knowledge? 

Developing your performance
Try to maintain a spirit of experimentation and playfulness. 
Experiment with costumes to see what impact they have on movement. 
Try different pieces of music, and try limiting your space or using a new 

space. Experiment with a variety of texts until you find one that fits. 
Pick some words or phrases to emphasise, watch another performance 
away from the theory work and think how your theorist might treat 
the same content or moment. Don’t stop researching, as you may well 
hit upon a new piece of knowledge that unlocks a new idea for you.

You will need to consider design elements. I have referred to sound, 
and you need to also consider other elements of production such as 
space, set and lighting. Go back to your reading and image sources to 
help you with this, and be prepared to justify your choices in line with 
your theory. Perhaps most importantly, consider the actor–audience 
relationship and the way you lay out the performance space. According 
to your theory, should you be talking to the audience? Should they 
be challenged in some way through your closeness or distance? What 
should they notice?

Audiences
At my school we have found it helpful to choose audiences carefully, 
and forewarn them that they might find the piece unusual. They might 
begin to understand that the context they are viewing the piece in 
is not the same as the original context from which these ideas were 
derived. You will have an audience that is privileged to experience 
some of the most exciting and formative ideas in performance from 
the last few hundred years — make them remember it.

Neil Harris is the head of drama and teaches TOK at Sha Tin 
College, Hong Kong. He is a playwright for the Not So Loud 
theatre company and his plays have been produced on BBC 
Radio and performed in the UK, Hong Kong and the USA.

How might the 
Russian Revolution 
have influenced 
Meyerhold?
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THEORY OF KNOWLEDGE

Fundamental knowledge questions (KQs) are often the biggest pitfall 
for students and teachers. The analysis and questions explored in 

theory of knowledge are distinct from the common types of questions 
and analyses within the disciplines — otherwise TOK wouldn’t be a 
distinct class.

Common misconceptions
Before we start taking this apart, it might be useful to address some 
common mistakes.

KQs are not simply ‘debatable questions’
All IB classrooms are full of debate, not just TOK. The truly ‘TOK’ analysis 
is out to make sense of these debates at a different level to what an 
expert in the field of the discipline might use.

To pick a common example, whether neo-classicist economic theory 
or Keynesian theory best describes economic markets is interesting to 
both economists and TOK students, but the TOK students will use this 
debate to explore the nature of economics as a field of knowledge. 

How to get

knowledge
questions right
John Sprague outlines what makes good knowledge questions in TOK

As a TOK student, you need to 
understand how economics 
functions as a discipline

What are the methods used to work 
out whether every even number is 
the sum of two primes?
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The debate is important, but not because we want to know which is 
right. As TOK students, we want to better understand how economics 
functions as a discipline.

‘How do we know…’ is not enough
A question starting with ‘How do we know…’ is not enough to make 
a knowledge question. Strictly speaking, the following questions are 
knowledge questions:

 ■ ‘How do we know whether humans first arrived in the Americas 
over the Bering Strait land bridge?’

 ■ ‘How do we know whether every even number is the sum of 
two primes?’

 ■ ‘How do we know whether the ruins of this Roman settlement held 
any military significance?’

However, your TOK response must avoid slipping into answering 
these questions from the perspective of the area of knowledge (AOK). 
Suppose a student works toward an answer to the question about 
humans arriving on the North American continent by drawing together 
all the available archaeological evidence and concluding ‘we do know 
because of this evidence…’ In other words the student has asked ‘How 
do we know…’ and answered ‘we know because this evidence says so’. 
Unfortunately, this is only a question of whether we know and what 
evidence supports it, and this is a question within the discipline. In other 
words, it has been ‘first order’.

A good KQ would interrogate the methods archaeologists employ 
and whether they lead to reliable claims, or would examine the 
assumptions required in such an investigation or the role technology 

plays in the reliability of that knowledge. Maybe North America’s first 
human inhabitants did come across a land bridge, but we don’t need 
to answer this in order to perform a TOK analysis — rather we need to 
investigate the methods used to find out.

Abstract concepts are not enough
A question about abstract concepts is not enough to make a KQ. 
In order to develop ‘general’ KQs, teachers rightly coach students 
to ‘decontextualise’ from the specifics of an investigation when 
constructing KQs, but simply shifting to a conceptual debate still 
doesn’t make a KQ. 

One example I’ve seen offered as a KQ many times is the ‘nature/
nurture debate’. Why humans behave in certain ways in various 
circumstances is intriguing and is a good first-order question asked by 
people who study human behaviour. This is a highly conceptual debate, 
in that we are shifting out of the world of actual behaviour and asking 
about the concepts and theories used to describe this behaviour.

However, that we are talking about theory and concepts still isn’t 
enough to turn this into a TOK debate. The answers to the nature/
nurture debate still might comprise questions and methods squarely 
within a discipline, whereas the KQ will ask about the implications of 
the answer, the reliability of the answer or the central assumptions used 
in the approach.

Asking how an AOK would approach the issue
So many of the interesting topics we investigate in TOK are genuinely 
multidisciplinary. Take the land bridge to North America example: 

A good knowledge question would 
interrogate the methods that 
archaeologists use and whether 
they lead to reliable claims

IBRev_4_4.indd   31 19/02/2018   2:50 pm



32 IB Review  April 2018 

you could approach it by looking at the biology of the first human 
inhabitants, you could investigate the archaeology of human remains, 
you could take a zoological approach and trace the history of the North 
American large mammals and link it to human hunting patterns. The 
best questions are multi-faceted, and tracing the various approaches of 
disciplines will help you understand those approaches.

However, to make this sort of investigation into a KQ, we must 
compare these approaches and critically reflect on them (see p. 42).

What makes a good KQ?
KQs should be about knowledge

For a TOK student, getting this right is the most important thing in 
TOK. The question you ask in your presentation and the questions you 
use to explore the prescribed titles for the essay must be questions 
about knowledge. Sometimes the distinction between a ‘second-order’ 
question as opposed to a ‘first-order’ question is used to illustrate what 
a good KQ is like.

First-order questions are questions that a subject teacher might ask 
about the world and which seek to find an answer from within the 
subject. These are generally the questions you ask in your individual 
discipline classes. But it is the second-order knowledge that you need to 
be firmly focused on in your TOK classrooms and assessment. In summary:

 ■ First-order questions or claims are within a discipline or AOK. Analysis 
uses the methods of the discipline or AOK.

 ■ Second-order questions or claims are about the discipline or AOK 
(its methods for constructing knowledge). Analysis is focused on the 
approach the discipline or AOK takes, not the results of such an analysis.

In Table 1, the examples in the left-hand column are first order 
because they are questions about objects or concepts in the world, 
and finding the answer depends on using the methods and processes 
that the relevant subject teaches.

Second-order questions, on the other hand, are not out to seek 
answers within the subject, but are questions about how that subject 
goes about answering its questions. They are questions about the 
processes of constructing knowledge, or about what counts as 
knowledge in that field. For instance, I might ask the first-order question 
about whether or not UFOs exist, but I would be asking a second-
order question if I wondered whether the testimony of my Uncle Bob 
is enough to persuade me on the matter. The first question is about 
things in the world (UFOs), the second question is about the rules of 
creating knowledge about those things (for example whether Uncle Bob 
and his tin-foil hat are reliable sources of knowledge).

The knowledge framework is probably the best tool to use when 
trying to keep your questions about knowledge. It is there to help you 
structure and guide your thinking. If you can clearly tie your question 
to the sorts of issues raised by the various elements of the knowledge 
framework, you are probably on your way to developing a good KQ.

Scope and application
Perhaps you are interested in the nature of the knowledge being 
constructed by experts in some AOKs. Linking your investigation about 
the types of questions being asked by members of an AOK community 
or asking what types of problems are being solved is a good way of 
focusing your KQ. Some questions related to this element might be:

 ■ How important are ethical considerations in the application of 
physics or biology?

 ■ What types of things are being described by mathematics and how 
can those things have any bearing on understanding human behaviour 
(economics)?

Concepts and language
It is never very interesting to simply ask whether speaking the same 
language helps knowledge grow (it does). Rather you might be asking 
about the importance of certain concepts in an AOK, or about how 
the meanings of certain concepts like ‘truth’, ‘reliability’ or ‘evidence’ 
change across AOKs and how that impacts the knowledge within that 
AOK. You might also investigate how the manipulation of that language 
impacts the knowledge using that language.

Methodology
Here a good KQ would investigate the rules and methods that someone 
working within an AOK must follow for their knowledge to be reliable or 
accepted by the community. Each community of knowers will have their 
own expectations and rules for being a functioning member of that 

Table 1 First order vs second order

First-order questions Second-order questions

What is William Carlos Williams’ 
poem ‘The Red Wheelbarrow’ 
really about?

How can my interpretation 
of poetry be as reliable as a 
university professor’s?

How important to Spanish culture 
is bullfighting?

How does not living in culture 
make it difficult to understand 
about the importance of 
traditions within that culture?

How many more fundamental 
elements will be found with  
new technology?

What role does technology play 
in developing new knowledge in 
the natural sciences?

Are UFOs real? What sort of evidence is required 
for extraordinary claims?

How important are ethical 
issues in the application of 
physics or biology?
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community. The 2015 film The Man Who Knew Infinity is an interesting 
story about the Indian mathematician Ramanujan and how he struggled 
to learn the methods of the mathematical community, methods which 
he had to follow in order for his extraordinary mathematical intuitions 
to be accepted by the wider community.

Historical development
KQs in this area will explore how the nature, methods, concepts or 
content have changed over time in an AOK and what that says about the 
nature of knowledge in that community. That severe ethical constraints 
have been imposed on the study of human behaviour, for instance, 
means on one hand that certain questions can’t be easily studied, and 
on the other hand that ethics plays a huge role in nearly every AOK. You 
might also explore how new technology has influenced the construction 
of knowledge in AOKs.

Links to personal knowledge
Here KQs might be developed which explore how individuals and 
wider AOK communities interact. Do my intuitions and insights in 
fundamental particle physics matter to the physics community without 
experimentation, observation or mathematical proof to back them 
up? But how might my intuitions and insights be managed in the art 
or history communities? Also, in what ways do personal influences 
(propaganda, bias, personal experience) impact the reliability or 
justifiability of the knowledge I produce in an AOK?

While working in TOK, you must continually think to yourself, ‘Is 
my discussion genuinely about knowledge?’ Making sure that your 
discussion fits into one of these five categories is a helpful way of 
staying on track. 

The following two criteria are less complex, but important. They will 
help you develop evaluative and grounded questions, rather than overly 
descriptive or hypothetical analyses.

KQs should be open

In addition to being about knowledge, a good KQ is an open question: 
one that cannot be answered simply with ‘yes’, ‘no’ or ‘maybe’. The 
question should require an analysis that shows the complexity behind 
the knowledge issues involved. Questions beginning with ‘To what 
extent…’, ‘How does…’ or ‘What is…’ are often the basis of good 
KQs. This is not to say that you cannot develop a successful presentation 
around a closed question. Keeping the question phrased as an open 
question, however, will allow for more identification and exploration 
of alternative perspectives. 

‘Does the historical method incorporate elements of the scientific 
method?’ might provide the starting point for a good presentation, but 
it too easily leads into a descriptive essay, just giving examples of when 
it does. But ‘What are the consequences for historical knowledge when 
trying to apply a scientific method in justifying historical claims?’ both 
allows you to show how history makes use of elements of the scientific 
method, and extends the analysis into a more sophisticated exploration 
of the consequences of such a move.

KQs should make use of TOK concepts and vocabulary
The TOK course is structured around a number of concepts: the AOKs 
and the knowledge framework are the primary ones. It is a good idea 
to put those concepts to use when framing your KQ. My advice is to 
avoid focusing on ways of knowing (WOKs) as these tend to shift the 
discussion to the individual rather than a community of knowers.

Many good KQs reference elements of the TOK specification and 
place them in relation to one another. The presentation’s argument then 
becomes about exploring and interrogating those relationships. Earlier, 
we questioned the relationship between economics (human science) 
and mathematics. Some good KQs won’t explicitly reference another 
AOK or the knowledge framework, but explore notions like reliability, 
certainty or justification, which are certainly common TOK themes. 

John Sprague is lead editor for IB REVIEW and is the TOK 
coordinator at Tanglin Trust School, Singapore. He is the author 
of TOK: Skills for Success (Hodder Education).

Get more information on �rst- and second-order 
knowledge claims at www.hoddereducation.co.uk/
ibreviewextras
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How has new 
technology 
influenced the 
construction of 
knowledge in AOKs?
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EXTENDED ESSAY

What is critical thinking? Thinking about things in a critical way 
means questioning whether or not facts are true. It might 

mean that you:
 ■ do not necessarily accept things at face value
 ■ question the meaning or validity of something
 ■ ask thought-provoking and probing questions to gain a better 

understanding of the issue at hand
 ■ seek evidence to substantiate your reasoning and perspectives
 ■ assess the evidence and options presented in order to reach a 

justified conclusion.

‘ If you understand something in only one way, then you don’t 
really understand it at all. The secret of what anything means 
to us depends on how we’ve connected it to all other things 
we know. And that’s what we mean by thinking ’Marvin Minsky

Critical thinking skills can be demonstrated by displaying evidence of 
analysis, discussion and evaluation of the information and arguments 
presented in your extended essay (EE). You must be able to show the 
examiner that you can judge a situation or an issue, after examining the 
balance of the evidence you have collected and presented.

There are rarely right or wrong answers in the extended essay — all 
questions can be approached in different ways. Your task is to show 
that you can address the research question in a balanced way in order 
to reach a reasoned conclusion. In particular, essays that are purely 
summative or descriptive in nature do not add value to an argument, so 
do not show good critical thinking. Instead, you should strive to conduct 
research that enables relevant and purposeful conclusions to be made.

You will have discussed in theory of knowledge (TOK) that there 
is no such thing as absolute truth. Being a critical thinker means not 
passively accepting things at face value, but asking useful questions in 
order to support your arguments and to reason in a coherent manner. 
Have a go at the three tasks in Boxes 1–3 to see how much of a critical 
thinker you are.

Being a critical thinker
Take a look at the photo on p. 35 and discuss what you think has 
happened. Possible answers include:

 ■ the laptop is broken
 ■ the child is overwhelmed by the amount of homework she 

has to complete
 ■ she is upset about an image she has just seen on a website
 ■ she has read a disturbing e-mail or message on social media
 ■ the student is tired and needs a rest

Showing evidence  
of critical thinking
The extended essay places huge emphasis on critical thinking, with assessment 
criterion C (critical thinking) accounting for 12 marks out of the 34 available — over 
35%. Paul Hoang explains how to think critically and apply this to your essay

A Stanford University study 
revealed that most students 
don’t know when news is fake

Box 1 Critical thinking quiz

These questions will test your critical thinking skills:
1 What can you catch but not throw?
2 What do you take more of, that leaves just as much 
behind for others?
3 A wooden barrel contains 5 litres of water. What must be added 
to make it contain 2 litres of water?
4 What has to be broken before it can be used?
5 Name five things you can see in the sky that are white.

Possible answers
(1): A cold, a bus, a train; (2): footsteps (in the sand); (3): a hole; 
(4): an egg; (5): clouds, aeroplanes, snowflakes, the Moon, stars, 
drones, birds…
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There is no right or wrong answer. The purpose of this task was to 
get you to consider:

 ■ context — contextualised analysis in your essay will help you to gain 
a higher mark for critical thinking

 ■ assumptions made in your answer — this can help to rule out 
guesswork or unsubstantiated responses

 ■ justifications for your answer
Similarly, you should not seek to write a ‘right’ answer to your 

research question in the extended essay. Some students seem to think 
that they can simply compile a list of facts, accompanied by a description 
of things that have happened. This will not suffice for marks under 
criterion C. Instead, when you write your essay, make sure you explain to 
the examiner the context, assumptions made and reasons (justifications) 
behind your arguments.

Although it may sound easy to do, critical thinking requires you 
to ensure your analysis and discussion points are consistent with the 
evidence presented.

Critical thinking and research questions
Your choice of topic and research question for the EE should enable you 
to address the issue(s) in a critical manner. Avoid questions that require 
simple and descriptive responses. These include titles with words like 
‘What’, ‘Who’, ‘When’ and ‘Where’.

In contrast, research questions that require analysis, discussion and 
critical thinking often include the following phrases:

 ■ ‘To what extent…?’
 ■ ‘Should… and why?’
 ■ ‘How significant…?’

Take the following examples of titles of a history essay:
 ■ What were the causes of the Second World War?
 ■ What were the most significant causes of the Second World War?
 ■ To what extent can fascism be blamed for causing the 

Second World War?
The first question requires a simple, descriptive response to (some of) 

the causes of the Second World War. The second question is better as 
it requires the candidate to consider which of the causes were the most 
noteworthy. This would require you to be more analytical and to justify 
your answer. The third question is the most focused and would require 
a balanced consideration of why fascism can (or cannot) be blamed for 
causing the Second World War. In order to answer this question in a 
critical way, you would need to consider other factors such as Japanese 
militarism and Germany’s aggressive foreign policy.

Source bias and fake news
Critical thinkers aim to minimise bias or inaccuracies in their research 
sources. Information obtained from your research should not always be 
accepted at face value. The Wall Street Journal reported in November 
2016 that a Stanford University study of over 7800 students revealed 
that ‘most students don’t know when news is fake’. Take a look at the 
article and judge for yourself: www.goo.gl/ziYOG7

Any source can contain bias or inaccuracies, so good researchers 
should question the validity of all their research materials. This includes you 
writing without personal bias too. For example, your conclusion should 
be derived from the evidence gathered and presented in the extended 
essay, rather than based on any personal biases or presumptions.

Your analysis must not rely on a single type of source, i.e. do not rely 
exclusively on textbooks or online sources. Using a suitable range of 
relevant sources will allow you to better support your arguments and 
conclusions. Having a variety of viewpoints from an appropriate range 
of sources will help you to make up your own mind. Asking relevant, 
probing questions to identify potential bias will also help. For example, 
you could ask yourself the following:

 ■ Is the source credible? Who produced it?
 ■ Is the creator an expert in the field?
 ■ When was the source created? Is it still valid?
 ■ Who was the resource created for?

Box 2 What should you do?

You are driving along in your two-seater car on a wet and stormy day. 
You drive by a bus stop, and notice three people waiting for the bus: 
1 An old woman who desperately needs to get to a hospital.
2 A long-time friend who once saved your life.
3 The perfect partner you have been dreaming about.

There are no right or wrong answers, but which one of these people 
would you offer a ride to (knowing that there is only one spare seat 
in your car), and why?

Possible answer 
You could give the car keys to your friend, and let him/her take the 
woman to the hospital. Then you would stay behind and wait for the 
bus with the person of your dreams.

Box 3 Read and think

Take a look at the statement below. Read it once and count how 
many times the letter ‘F’ appears in the statement:

FEATURE FILMS ARE THE RESULT OF YEARS OF SCIENTIFIC STUDY 
COMBINED WITH THE EXPERIENCE OF YEARS.

The letter F appears six times, although many people will only see 
three or four of these the first time they read the statement. This is 
because they have missed the three Fs that appear in the word ‘of’, 
which appears three times.
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 ■ Does the source provide the whole picture?
 ■ Is there any cultural bias?
 ■ What alternative perspectives are there?

Accurate analysis and credible conclusions are based on good quality 
research from sources that are relevant and reputable. The source 
materials should be analysed in the body of your essay, highlighting 
any potential limitations, assumptions and biases. By using a variety of 
sources to justify your arguments, you are more likely to be able to show 
awareness of contradictory opinions and evidence.

Fabricating research data is not only unethical, it also infringes the 
IB’s academic honesty guidelines. Candidates can be disqualified for 
academic malpractice. 

Socratic questioning
Socratic questioning is a useful technique that you can use to explore 
complex issues and ideas encountered in your extended essay. It can 
uncover misconceptions and enhance your critical thinking of the 
research topic.

Critical thinking is improved through the use of questioning to 
enhance understanding. The technique is derived from classical Greek 
philosopher Socrates, who believed the effective use of questioning 
promotes active and independent learners. There are six main types of 
Socratic questions:

Questions that seek clarification
 ■ Can you explain that point/answer further?
 ■ What led you to that particular judgement?
 ■ Why did you arrive at that particular conclusion?
 ■ What made you say that?

Questions that challenge
 ■ What assumptions did you make in coming to that conclusion?
 ■ Is there an alternative point of view?
 ■ Is this always the case? Why might there be exemptions to the case?

Questions about evidence
 ■ What evidence have you used to support your arguments?
 ■ In addition to source bias, how might others challenge the evidence 

you have presented? 
 ■ What other information could you have used to help support your 

research and answer?

Questions that consider alternatives
 ■ What might other people think? What different perspectives 

might they have?
 ■ What possible alternative points of view might there be? Why?
 ■ Could you have approached this from a different angle? Would this 

have changed your answer/point of view?

Questions about implications (consequences)
 ■ What are the short-term implications of this?
 ■ Do these implications differ from the long-term consequences?
 ■ How do the outcomes impact on different individuals and societies?

Questioning the questions
 ■ What questions did you ask, and why did you ask those questions?
 ■ What was the importance of the questions you asked?
 ■ What additional questions might you have asked?

You are more likely to be able to show evidence of critical thinking 
in your extended essay if you can use Socratic questioning. By doing 
so, you can often analyse and evaluate your research question at a 
much higher level.

Writing purposeful conclusions
The purpose of a conclusion is to summarise and synthesise your 
responses to the research question. To score well for your conclusion, 
make sure you follow these guidelines. In particular, your conclusion must:

 ■ synthesise the arguments presented in the body of the essay
 ■ present a well-thought-out evaluation of the research question 

based on the research gathered and the discussions in the essay
 ■ answer the research question, i.e. state what has been achieved
 ■ be consistent with the data, analysis and supporting evidence 

presented in the essay
 ■ include any limitations and any unresolved questions.

The conclusion must not:
 ■ only repeat or summarise what has already been presented before 

in the essay (the research question must be answered)
 ■ contain personal bias or unjustified opinions
 ■ introduce new material or arguments that have not been discussed 

in the body of the essay.
See Box 4 for useful phrases that can be used to trigger critical 

thinking in your essay (and not just in the conclusion). Too often, students 
include thoughts or ideas in the conclusion that are not relevant to the 
research question. This weakens the value of the analysis in the essay, 
so limits the candidate’s ability to gain marks for critical thinking.

In some subjects, such as history and business management, it is 
acceptable in the conclusion to include unanswered questions that have 
occurred as a result of the research. It is then acceptable to briefly 
explain why these additional questions may be worthy of further study. 
You should refer to the subject-specific advice in the EE guide for further 
advice on how to show evidence of critical thinking in your chosen 
subject area.

Paul Hoang is vice principal at Sha Tin College, Hong Kong, 
and lead author of Extended Essay: Skills for Success (Hodder 
Education).

Box 4 Triggering phrases

Useful phrases that can be used to trigger critical thinking include:

‘On the other hand…’

‘However, …’

‘Despite this, …’

‘Nevertheless…’

‘The most significant point…’

‘In the short term…, but in the longer term…’

‘The most important argument…’

‘The least effective argument…’

‘The most important point…’

‘The magnitude of the effect…’

‘It depends on…’
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CREATIVITY, ACTIVITY, SERVICE

If you think that organising a TEDx event sounds impressive as a CAS 
Project, this might a good option for you to take. Doing something 

like this won’t be easy — you need to be ready to face challenges. It is, 
however, a wonderfully rewarding experience.

Leading from the front
Leadership is important when organising an event. Personally, I came 
into the TEDx process quite naively — I didn’t know who to put where 
or who was good at what. So if you want to run a TEDx event, make 
sure you’re not the type to disregard looming deadlines. Decide if you’re 
really committed to this event, because it’s not going to be a walk 
in the park.

Once you’ve committed to the activity, you will also want to spend 
some time thinking carefully about delegating the required tasks. Make 
sure that you differentiate your various teams effectively: a team for 
marketing, a team for speaker relations, a team for social media etc.  
Friends should go together, but friends who are too close might not 
be advisable. Having too many people in one team is not a good idea 

— you will experience the law of diminishing returns in full force. In 
our experience, having a leadership team of four individuals worked 
best. Each person looked after a specific team, and it was easier to 
collaborate that way. 

Once all that is out of the way, the fun part begins. Collectively, you 
should all decide on a theme that everyone is happy with. For our TEDx 
Tanglin Trust School programme, we opted for ‘On the Horizon’. We 
picked this theme to embody a sense of change and innovation, which 
were what we hoped our talks would allude to. At the same time, it 
was a theme that could be spun a hundred different ways, making it 
easy for speakers to accommodate.

Licensing
Securing the appropriate licensing for the event is crucial, and is one of 
the parts where we as a team could have performed better. Since we 
were using TED’s branding, logo, etc. we needed to make sure that it 
would approve of our event and how it was going to run.

The licensing should be completed 5 months before the actual event 
date. If you are planning to run an event, make sure that you get this 
out of the way first. Without the stamp of approval from TED, any 
preparation that you do for the event will be moot.

The licence is relatively straightforward to attain — just answer the 
required questions thoughtfully. Our school had run a successful TEDx 
event the year before, so we had started planning early, but we sent 
the application just 2 months before the actual event. This caused many 
problems, and nearly resulted in us not getting the licence. All the 
preparation we had done would have wasted. 

In conjunction to the TED licence itself, the speaker relations team 
should be sourcing speakers, as TED requires information on a few of the 

Running your  
own event
Aldous Roidl provides guidance on running a TEDx event for your CAS project

TEDx events are independently organised TED events licensed to ‘help 
communities, organizations and individuals to spark conversation and 
connection through local TED-like experiences’. The ‘x’ shows that the 
events are independent from TED. For more information on running a 
TEDx event yourself see www.tinyurl.com/tedxevents

You can find an invaluable ‘bible’ on how to run a TEDx event at: 
www.tinyurl.com/tedxeventorg

References and resources 
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speakers before releasing a licence. These speakers do not have to be set 
in stone — TED will understand that schedules are subject to change. 
This part of the process is one of the more engaging parts. Deciding 
which ideas you wish to put forward, and the subsequent speakers, and 
then sourcing out these individuals is a great way to gain connections.

Organising
Once you have received your licence, you can get cracking with the 
organisation of the event. This part will be the most hectic. All that work 
that you put into organising teams will come in handy now. Different 
teams will be needed at different times. That’s just how the workload 
is distributed, so be flexible with delegating jobs to people who aren’t 
necessarily busy at the given time. Here are some of the challenges that 
we faced in each organising team:

Marketing
The main marketing challenge that we faced was the advertising and 
getting the word out. We had hoped more students would want to come, 
and we ended up selling a large batch of tickets to adult members of the 
community such as staff and parents. The proceeds for the TEDx event 
have to be used for the event — the licence doesn’t allow for-profit events.

Design
This will probably be the cornerstone of your TEDx event. You will 
need a competent graphic designer or team of designers in order 
to make sure that the event runs successfully. Many things will 
require designing, including sets, T-shirts, tickets, posters and 
marketing materials, so make sure you source someone who can get  
this done. 

Speaker relations
The main challenge with this part of the organisation is that speakers are 
subject to their own timelines and schedules. Sometimes it is difficult to 
get replies out of them, especially since the speakers that you want will 
probably be busy heads of industry and people in positions of power 
and responsibility. Just be aware that if you need something from them, 
you need to give them ample notice. 

Finance
This team needed to coordinate the costs that each team would incur. 
It was quite hard to get a spreadsheet and budget going. It wasn’t 
too bad however — good planning and organisation will make this 
one work out. 
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Our speakers
Our speakers were influential people at the cutting edge of their 
respective fields, having achieved some incredible things. Organising a 
TEDx event allows you to meet some amazing people, and who knows, 
you may find such connections immensely useful in the future. 

The speakers for our 2017 TEDxOnTheHorizon event were:
 ■ Mrinalini Venkatachalam: a budding writer, activist and a 

representative of the Singapore Committee for UN Women. She 
coordinates and executes many public awareness and youth initiatives.

 ■ Peter Derby-Crook: chief executive officer of Tanglin Trust School.
 ■ Martin Ciupa: chief technology officer at calvIO Inc, he is well versed 

in the world of artificial intelligence (AI). He posed various interesting 
questions such as ‘Will AI bring about the destruction of humans?’ and 
‘Will robots replace human workers?’

 ■ Mark Montgomery: movie producer and cofounder of the Xeitgeist 
production company.

 ■ Ming Bridges: singer, songwriter and celebrity within southeast 
Asia. Ming talked about her experience in the entertainment industry, 
how social media deeply impacted her health, Instagram, self-
confidence, and body image.

 ■ Toby Ouvry: founder of Integral Meditation Asia.

The event
The event itself was very stressful. Everything needed to be perfect. The 
stage was set up precisely and lighting, presentations and videos were 
all prepared. The rehearsals that took place the day before went well, 
everything was good to go, it should have all been fine.

By far the worst part, however, came at the start of the event. Five 
minutes before the event was supposed to start, as I looked out through 
the glass panel in the door, I counted no more than 20 people. I had to 
push the event back 30 minutes and was too scared to peek out again. 

But as time went by, people started to come in and occupy the waiting 
area. The trickling of the people through the door was the worst part 
— it was painstaking to imagine our speakers that we had worked hard 
to recruit speaking to only 20 people (100 people was our maximum 
number). Ultimately, things just seemed to work out — everyone was 
seemingly ‘fashionably late’. We ended up filling the seats, and the event 
went off without a hitch. 

An event like this is very rewarding. Although I needed to complete 
it for my CAS, I chose to do it because I wanted to leave behind 
something substantial for my school. Through the whole process, you’ll 
get invaluable experience in being an organiser — then have to stand by 
and let the event that you’ve cultivated fly right by in the space of a few 
hours. So to summarise, do this if you can guarantee commitment to the 
event, and know that it will be fruitful both for your community and for 
yourself as a person. I suppose that was what CAS was intended for. 

Aldous Roidl is a second-year IB student, taking HL 
mathematics, economics and English literature, and SL 
Mandarin B, history and chemistry.
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STUDENT TO STUDENT

Back in high school all I wanted to do was travel and absorb 
everything. That was all I thought about and luckily my wish 

was granted — the summer after junior year I began my travels. 
It started with World Challenge in Nicaragua and then to McGill 
University in Canada for the IB’s World Student Conference. These 
are summer conferences put on by the IB for students all around 
the world. Generally, they are in two or three cities, and take place 
on university campuses, giving students an opportunity to see what 
life on a campus might be like. Each conference has its own theme, 
from eco-sustainability in Vancouver 2012 to global citizenship 
(Bluche, Switzerland 2016) to empowering diversity (Brisbane 2014).

Being part of an IB World Student Conference (IBWSC) is an 
exhilarating experience. If you have ever been to a weekend camp for 
anything, whether it be for leadership or music camp, these experiences 
are always amazing, with late nights and new friends, all in only one 
weekend. Now think of how amazing that experience would be if you 
were to have it with people from around the world, spending a whole 
week in a different part of the world.  

Experiencing different cultures and different people is never 
unexciting. Sometimes people’s lives are so different in so many ways 
from yours that you would never know what you were missing. Talking, 
connecting and interacting with people is the best thing to do. The 
conferences are open to students the summer before they start the IB 
and the summer between their first and second year.

The majority of students come on their own, separate from their 
school or any other students, but some students also come as part 
of a group from their home school. Either way the conferences are a 
great way of making friends from all over the world — just what we’re 
supposed to be doing as IB students.

Getting there
I didn’t have the funds to afford the McGill conference, so I tried to 
raise the money through various fundraising and jobs, and managed 
to raise half the funds. I applied for and received one of the IBWSC 

scholarships to help me with the rest. There are a number of different 
types of scholarships (see ‘References and resources’ box).

While at the conference the 150–200 students are split up into their 
own chaperone groups of 12 students — these are the groups which 
you’ll be in ‘after hours’ when you’re in the dormitories, visiting off-site 
or eating meals. Students are also divided into group action teams (GAT 
groups) of about 25 students.

The GAT groups are what makes these conferences amazing. These 
are the groups where we did the main ‘work’ of the conference, 
discussing the speakers and the themes and where we worked on our 
conference project that we presented at the end of the conference to 
all the students and teachers. Each group has a great mix of students 
from all around the world. My GAT group had students from the USA, 
China, Columbia, and a student from Italy who had lived in Haiti for a 
large part of her life. I remember meeting people from Egypt, Singapore 
and Japan, and talking to them about their lives at home and how 
different and unique they were. 

The topics of the conferences are a big part of deciding to go. 
However, just because you don’t like any topics and feel as if you 
won’t be able to contribute to them does not mean you shouldn’t go. 
I originally wanted to go to the conference at Bath University in the 
UK due to the topic of ‘cities of the future’, which is closer to my main 
interests. However, since my school was helping pay and couldn’t pay 

IB World Student 
Conferences
Dylan Ackerman signed on as a student 
participant at the IB World Student Conference 
at McGill University in 2014 and liked it so 
much he’s been coming back every year, first 
as a student leader then later as chaperone. 
Here he tells us what drew him to the 
conferences and why he keeps coming back
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for transport from my home in the USA, I went to the other option in 
Montreal, whose topic was ‘human rights for the twenty-first century’. 
I thought I wouldn’t have much to do at the human rights conference, 
but there was so many fantastic speakers and such a great programme 
that I was immediately interested.

Speakers and projects
My classmates and I arrived a day early because our teacher was a GAT 
leader at the conference and needed to be there early for orientation. 
As we were on our own, we decided to have a little fun — when other 
students began arriving the next day we pretended to be chaperones 
and greeted people at the front door. This was probably the best idea 
we had at the conference. We quickly made a big group of friends and 
soon many of the students knew who the kids from Sturgis (my school) 
were. A group of about 12 of us set out into Montreal on the Sunday 
before the conference officially started to get to know the city. During 
the week, there were several planned (and chaperoned) excursions, so 
this wasn’t our only chance to see the city. 

I quickly made friends and was able to contribute to my GAT group’s 
project. I always understood that people are different and have varying 
bad circumstances, but the conference gave me the opportunity to 
develop a more thorough and real-life understanding. I still remember 
a couple of the speakers and the struggle of their lives, and realising 
just how far away from achieving equal human rights worldwide we 
are as a people.

The speaker Michel Chikwanine told his story in heartbreaking detail 
of his past as a child soldier. He witnessed gruesome acts of cruelty and 
was forced into becoming a soldier, being drugged with a mixture of 
gunpowder and cocaine to encourage him to fight. I also learned that 
there are native peoples of countries who aren’t considered citizens. As 
an example, the Mohawk tribe gave us an example of how stressful this 
is and how they are affected by it. A few of them left the country to 
volunteer in Africa, however, when they tried to return to Canada, their 
passports were denied as non-citizens. They had to spend 6 months 
trying to get their paperwork complete before they were able to return 
home. This wasn’t necessarily a topic I was interested in before the 
conference, so it gave me a completely new outlook on the topic and 
I became very interested in it.

Each GAT group thinks of a project that they think might be 
transferable back to their own schools. They are developed throughout 
the conference and presented at the end. Seeing what projects other 
students have developed and might bring back to their schools is a 
high point of the conference. My group decided to raise awareness of 
forced drug trafficking and smuggling. Many of us didn’t know how 
widespread the problem is. After learning that it happens closer to 
home than we cared to accept, we decided to focus our project on it.

The most important part of the project is making it applicable for 
all students to take home and implement. This proved to be difficult, 
but it is also the best way to learn about other students’ backgrounds 
and their communities. This is the time when people learn about each 
other’s differences and the whole group takes those into consideration 
so that the project can help impact lifestyles back home. 

Chaperoning
After my experience as a student at the McGill conference I knew that 
I wanted to continue to participate in more conferences. I wasn’t able 
to participate the following year because I was doing my gap year with 
AmeriCorps at the time. However, the following year I managed to join 

the IBWSC, but this time as a student leader so that I could contribute to 
the conference in a different way and make other students’ experiences 
even better than mine.

The 2016 conference in Switzerland was on citizenship. Being a 
student leader, coming to the conference had a different vibe than 
as a participant. My responsibilities were along the lines of ‘help out 
whenever needed’. As someone not much older than the students, 
getting along with them and trying to organise activities was sometimes 
a little difficult. I didn’t exactly have a commanding presence for 
them to listen to and follow directions. Being a student leader was 
about developing confidence and creating activities for students that 
I could lead, which is one of the main reasons I wanted to volunteer 
for the conference — I wanted to make sure that students had a 
complete experience.

I organised morning runs, walks and yoga. The second day I 
scheduled a 5.30 a.m. wake-up call to watch the sunrise over the Swiss 
Alps. When I asked when the sun would rise, the staff said around 
6.00 a.m. — unfortunately that was not the case and I had about 20 
students out waiting for the Sun, which didn’t end up peeking over the 
mountains until closer to 6.40. Fortunately, the students who came with 
me for a run were able to see the sunrise right as we were heading over 
a bridge, and they agreed that the view was worth it. I made friends 
among the students and continued to talk to them about what they 
would be doing at college and in life. I kept in touch with a few of 
them and even convinced some of them to become student leaders at 
future conferences.

Last summer I attended the 2017 summer conference at King’s 
College London in the UK, with the theme of ‘Wellbeing in a healthy 
world: personal responsibility and global health’. I applied to be a 
student leader, but this time the host university had its own students 
to help at the conference, so the role of student leader was taken. 
Remembering me from the previous year and wanting to give me the 
opportunity to volunteer again, the IB staff suggested I apply for a 
chaperone position instead. This was certainly different from being a 
student leader. I had more freedom as a chaperone as to whether I sat 
in on student activities, watched the speakers, or even just relaxed and 
wandered around London. 

So, if you’re looking for something to get you into that ‘IB spirit’ 
and can manage the costs, think about attending an IB World Student 
Conference. There are three in 2018: in the Netherlands, USA and 
Hong Kong. One of this year’s themes is bound to interest you. The 
conferences have widened my perspectives on the world, given me 
opportunities to develop my social consciousness and leadership skills, 
and, most importantly, provided me with lifelong friends.

To learn more about the IB World Student Conferences, and what 
scholarships are available, see www.tinyurl.com/hx5fnj6

Check out the Storify pages for all the previous conferences at  
www.storify.com/IBWSC
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Dylan Ackerman spent a year working with AmeriCorps Habitat 
for Humanity after completing the IBDP, and went on to study 
engineering and liberal arts. 
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Interrogation,  
not application

THEORY OF KNOWLEDGE

Having examined TOK for many years, I have 
seen a range of approaches taken by students. 
Some were strong, and some…not so much

A common approach used by students is one that even I used in my 
early teaching of TOK. This approach places areas of knowledge 

(AOKs) at the centre (so far so good) but is merely an application of 
the AOK to a situation, rather than an interrogation of that use. It is 
certainly appropriate to TOK, but is best suited as a preliminary stage 
to a more powerful TOK analysis.  

Recognising how different AOKs might characterise a situation and 
being able to describe that approach is a good starting point in TOK. 
Too many students, however, stop there and don’t take the next step 
by asking two more fundamental questions, which will push you into 
more sophisticated and more evaluative responses:

 ■ What are the strengths and weaknesses of this AOKs approach?
 ■ How does approaching the topic in this way manipulate the data?

From description to evaluation
The controversy surrounding British imperialist Cecil Rhodes’ statue 
at the University of Oxford is a good source of TOK debate. One 
might take the stance of the historian and describe how the historical 
method might be used to uncover facts about Rhodes and his role 
in the expansion of the British empire in Africa. One might also take 
the role of the economist and explore the economic conditions 
which Rhodes took advantage of to build huge personal wealth and 
a massive source of income for the UK in general. One might also 
describe ideas of how an ethicist might show how ethical values are 
constructed in relation to the morality of imperialism and the status 
of Africans in their own land.  

This sort of strategy is not a bad one: it will give you the opportunity 
to demonstrate an understanding of the three AOKs, perhaps in relation 
to elements of the knowledge framework like scope and application, 
methodology or concepts and language.

Get more from this issue of IB REVIEW, with free online resources.  
See page 1 and www.hoddereducation.co.uk/ibreviewextras
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available for separate purchase

However, an essay or presentation which simply describes these 
three perspectives is only the first part of a wider analysis, one which 
evaluates the appropriateness of any one of these approaches and 
explores their impact on one another. A far stronger analysis would 
interrogate the use of those AOKs. What this means is that you are 
asking more critical questions of the AOKs and their methods, not 
simply explaining what those methods are. You might, for instance, ask: 

 ■ What role might the historian play in identifying and better 
understanding the ethical issues involved in whether the statue should 
be taken down?

 ■ Does economics have the right sort of concepts available to be able 
to discuss the value of indigenous populations? What does an economic 
analysis of trade leave out in terms of discussion of colonialism?

 ■ How does our evolving ethical knowledge impact the work of 
the historian?

These questions, which arise out of the two I mentioned earlier, 
will show a deeper level of TOK skills in that you are moving away 
from merely applying AOKs (which requires only the skills of identifying 
and describing) and into the interrogation of those AOKs. This level of 
thinking is what is needed to shift into the higher bands of the TOK 
assessment criteria.

John Sprague teaches philosophy and TOK at Tanglin Trust 
School, Singapore. He is the lead editor of IB REVIEW and is the 
author of TOK: Skills for Success (Hodder Education).

To learn more about the differences between description, analysis 
and evaluation see IB REVIEW, Vol. 2, No. 2, p. 42.

To learn more about the various elements of the knowledge 
framework, see Chapter 2 of TOK: Skills for Success, published by 
Hodder Education.
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