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GROUP 1: ENGLISH

Tackling
paper 2 for

English A:
 literature 

wide-ranging enough to be accessible by all combinations. Therefore, 
the questions are broad in nature and it is your job as the writer to 
effectively link your texts to the given question.

When approaching paper 2, there are several important points 
to think about. Your teacher will already have selected your genre 
(drama, poetry, prose or prose other than fiction) and your set texts 
(three at standard level and four at higher level) but you can choose 
which texts and which question to write on in the exam.

Hooks
Your opening is really important — first impressions do count. Many 
successful essays open with a hook, which is a broad, overarching 
sentence that responds to the topic without specifically mentioning 
any text. The examiners create the questions so that they are broad 
enough to be written about using any combination of texts (and 
there are thousands of combinations used by teachers all around 
the world).

Questions might ask about particular ideas and concepts, such as 
the beauty of texts, the plot twists, the action, allusions, epiphanies 

As part of the English A: literature course and your study of 
part 3 (literary genres) you need to be able to write confidently and 
competently about two or more literary texts. This article will help you:
• develop strong openings and successful introductory paragraphs
• develop a clear sense of the literary conventions used in each genre
• understand that structure is important in the way that you compare 
the similarities and differences between your chosen works. 

Exam context 

In paper 2 of the literature exam, in the drama section alone there 
are a possible 43 authors that IB teachers around the world may 
choose from. If students choose to write on three texts (and HL 

students are especially encouraged to do so), then there are a possible 
74 046 combinations of theatrical works to write on. Because there 
are so many different combinations of texts from so many different 
authors, the examiners need to write questions and topics that are 

Examiner Hermione Paddle provides a comprehensive guide on how to approach paper 2 of the 
literature exam. This article will give you a better understanding of how examiners approach the 
paper and how to use this to your advantage

Common dramatic 
conventions include 
props and setting
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or relationships. A good hook would draw on these key ideas and 
concepts, speaking widely about literature as a whole. So if the 
question asks about reading fiction because it is ‘beautiful’, then a 
successful hook would focus on this idea, for example:

 ■ ‘In a work of prose fiction, beauty can truly only be conveyed 
through words.’

 ■ ‘Beautiful literature is that which explores real-world themes and 
ideas.’

 ■ ‘Beauty in novels can take two distinct forms: a description of 
physical beauty and internal beauty of characters.’

 ■ ‘In literature, beauty comes from stories that teach us morals or 
lessons.’

These hooks clearly set up these essays in different ways and 
demonstrate the individual perspective or interpretation that the 
students have on the topic. They provide a way of ‘getting into’ the 
topic and from then on the introduction can become narrower, 
mentioning authors, texts and setting up your ideas.

Definitions
Another integral part of your introduction is your ability to explain 
and define the key words in the question. While this sounds pretty 
simple, it is absolutely essential to do this in a way that doesn’t 
confuse the reader. Terms from past papers, such as ‘conflict’, 
‘outsider’ and ‘unreliable’ can all have different meanings, so in 
your introduction be sure to give an explanation of what these terms 
mean to you in your individual response.

You can broaden or narrow a definition depending on how you 
define it. For example, ‘conflict’ could be external and between 
opposing characters, or internal and merely the contrasting thoughts 
occurring within an individual character’s mind. 

Literary conventions
Whether or not the question or prompt explicitly asks for it, 
you need to appreciate the ‘literary conventions of the genre’ 

(criterion C). This means that you need to be familiar 
with the literary features specific to your genre. 

So while onomatopoeia and sibilance are 
useful in analysing poetry, they may be 

less helpful when writing about drama. 
You need to ensure that you are familiar 

with the literary conventions 
of the genre of your texts and 

develop a list of definitions 
of key terms and how these 
impact on your choice of 
texts. Not all conventions 

will be applicable to all texts, for example many plays do not have 
characters who break the fourth wall, while others do. Create lists 
with examples and quotations from your selected texts as part of 
your revision.

Criterion C also specifies that the examples of these conventions 
need to be relevant to the question. One common pitfall students 
fall into is discussing conventions that are not useful or applicable 
to the set question. So if a prose question asks about a narrator, 
then the focus would be on narrative voice. This is not to say that a 
response about narrative voice needs only to focus on this device. 
A successful response would also weave in analysis of other aspects 
such as characterisation and tone, and how these are affected by the 
choice of narrative voice. Don’t include a convention just because 
you’ve learned about it — you need to be flexible and work within 
the confines of the question.

Common conventions in literary genres include:
 ■ Dramatic conventions: stage directions, 

symbols, subtext, sound, music, props, costume, 
setting, dramatic irony, climax, character.

 ■ Poetic conventions: devices 
of sound (alliteration, assonance, 
sibilance, consonance, 
onomatopoeia), diction, 
figurative language 
(metaphors, similes, 
personification), 
repetition (anaphora 

1 The literary conventions (metalanguage) are integral to any study 
of literature. In what way does the language and metalanguage 
associated with the literary genres provide the basis for knowledge 
in literature? How could literary analysis exist without access to such 
a language?
2 If language is a form of communication, then how do authors’ use 
of conventions and metalanguage help communicate their ideas?
3 What do you think the procedures or processes of literary analysis 
are? How might the methodologies used by literary critics be different 
to those used by historians or scientists? How might they be similar?
4 Consider the way of knowing ‘emotion’. What role do you think 
emotion plays in analysing literary genres? How might a person’s 
emotional state impact on the way they analyse and critique a 
literary text?

Theory of knowledge 

Examiners need to 
write questions that 
are accessible to all 
text combinations
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and epistrophe), imagery, rhythm, rhyme scheme, enjambment, 
caesura, tone, structure.

 ■ Prose and short story conventions: direct and indirect 
characterisation, narrative voice, plot structures, themes, dialogue, 
syntax, imagery, diction, connotations, structure, symbols and motifs. 

 ■ Conventions for prose other than fiction: perspective or 
point of view, argument, thesis, theme, structure, diction, humour, 
bias, imagery, figurative language.

Using quotations
Criterion A asks you to demonstrate your ‘knowledge and 
understanding’ of the texts you have chosen to explore. One way 
to show your ‘perceptive’ understanding is to use quotations. This 
doesn’t mean cramming and struggling to memorise quotation after 
quotation — a good essay uses quotations wisely; it’s not simply 
about who can remember (and regurgitate) the most quotations. 
Any literary analysis requires quotations as evidence, particularly 
if you are writing about poetry, but really this applies to all genres. 
Be careful to learn quotations correctly, as it is easy for examiners to 
spot misquotes. When you include a quotation from an author, be it 
a line of poetry, a vivid description from prose or a stage direction in 
a play, remember that all quotations should be: 

 ■ embedded within a sentence — they should fit fluidly
 ■ located in the middle or at the end of a statement
 ■ preceded with contextual information such as who says the 

quotation (the author, a character)
 ■ analysed and explained afterwards
 ■ indicated with ‘quotation marks’, and usually introduced with a 

comma or colon
 ■ ideally less than a sentence in length — short sharp quotations 

are the most effective
When including quotations, ensure that you do not:

 ■ leave a quotation in a sentence on its own
 ■ simply repeat what the quotation says verbatim
 ■ misquote or make up quotations

Don’t forget that you can use square brackets to add new words or 
change the tense of a particular phrase and an ellipsis to show that 
words have been omitted. For whichever text type you are writing on, 
using quotations is important, so make sure revising and knowing 
quotations becomes a regular part of your study and exam revision. 

While finding and being familiar with key quotations can seem 
like a daunting task, one way to think about using quotations is 
to tie them in with the literary conventions. Create lists of the 
conventions in your texts and try to find quotations that reveal 
these. So if your poems use a refrain (a repeated line) then record 
this and, in doing so, think about why the author has chosen to 
use this phrase again and again. Similarly, if a playwright uses 
soft lighting to show a character’s vulnerability, find and record 
quotations that help convey this idea. 

Organisation
There are many different ways to structure and set up your essay, 
and no single way is ‘the right way’. However, the organisation and 
development is integral to your essay, as the structure and coherence 
is a big part of an essay’s ‘readability’ (criterion D). Consider the 
following frameworks as ways to set up your comparative analysis:

One after the other
Compare one text after the other by setting up the first half of the 
essay on one text and the second half on the other text (and so on). 
The danger here is that you ‘forget’ to compare the texts as you go 
along, and this can often feel like two essays crammed together. A 
way to avoid this is to ensure that the structure of ideas is the same, 
so if you explore the author’s use of imagery in the first paragraph, 
you explore imagery at the beginning of your analysis of your 
second text.

Comparing texts together
Compare the texts together by exploring them side by side. In this 
kind of analysis, you set up an idea in one paragraph and explore 

Dramatic conventions 
include stage directions, 
symbols, subtext, sound, 
music, props, costume, 
setting, dramatic irony, 
climax and character
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• Use hooks to begin your essay and engage the reader.
• Define key terms in the question to suit your own interpretation.
• Think critically about how and when to incorporate dramatic 
conventions.
• Plan carefully and use a consistent, organised sense of structure.

Key points 

1 Make a list of all the literary conventions that apply to two texts. 
Create a table with three columns: ‘Literary conventions’, ‘Title of text 
A’, ‘Title of text B’. Find three or four relevant quotations that reveal 
the author’s use of this technique and explain them. 
2 Graphical techniques are useful when comparing texts. Use a 
Venn diagram to compare and contrast aspects of your texts, such as 
the protagonist from each or the exploration of common themes or 
‘big ideas’. 
3 Look at past exam questions that cover your text’s genre. 
Highlight and underline the key words to be defined and provide 
definitions that would work in context of your texts. 
4 Using past exam papers, practise writing opening sentence hooks 
in response to the essay questions relating to your text’s genre. 

Questions and activities 

Hermione Paddle teaches literature at the Bavarian 
International School, Munich.

how it works in both texts. This kind of essay structure is focused 
on your arguments and can be an effective way to compare and 
contrast your ideas. The danger in this kind of analysis is that the 
paragraphs become long, especially if you are analysing three or 
four texts. Keep paragraphs concise by focusing on only two texts to 
make each point.

The language of comparison
Use the following words to help you transition between ideas and to 
compare your texts:

Transitional words
 ■ Furthermore
 ■ In addition
 ■ Consequently
 ■ In particular
 ■ Moreover
 ■ Nevertheless
 ■ Incidentally

‘Compare and contrast’ words
 ■ Similarly
 ■ In the same way
 ■ Most importantly
 ■ As well as
 ■ However
 ■ Although
 ■ Yet
 ■ On the contrary
 ■ Unlike
 ■ While this is true

Hitting the criteria
Criterion A: knowledge and understanding

 ■ How well do you know the texts?
 ■ Are you using evidence (including quotations) to explain your 

ideas?
 ■ Are your ideas about the texts relevant to the question you’ve 

chosen?

Criterion B: response to the question
 ■ How well are you actually responding to the question?
 ■ Do you address all parts of the question, and don’t just ignore the 

parts you don’t like or are less sure of?
 ■ Are you making an effort to compare and contrast the texts?

Criterion C: appreciation of the literary conventions of 
the genre

 ■ Are you confident in analysing the use of literary conventions?
 ■ Are the conventions explored relevant to the selected question?
 ■ Are the conventions explained in terms of the impact they have 

on the meaning of the text?

Criterion D: organisation and development
 ■ How well is your essay structured?
 ■ Is your analysis easy to follow and logical?
 ■ How well do you lay out and set up your comparison between 

texts?

Criterion E: language
 ■ Is your use of language formal, sophisticated and appropriate for 

an exam?
 ■ Are there any distracting errors in punctuation, spelling and 

grammar?
 ■ How coherent and fluid is your writing?

A Venn diagram
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Studying  
Jean-Paul Sartre

awed by his tireless quest to denounce injustice all around the 
world, using his high-profile status and relationship with Simone de 
Beauvoir to do so.

Born in 1905, Sartre was influenced as a man and philosopher by 
his upbringing in the period before, during and after the First World 
War. He attended the prestigious Ecole Normale Supérieure where he 
passed the Agrégation of philosophy, ranked first of his cohort. Sartre 
was a main critique of la Bourgeoisie, a social class that encompassed 
all that he loathed, despite being a bourgeois himself. This notion 
of class struggle has always been at the heart of Sartre’s quest 
for his own identity. During the Second World War, as a soldier, 
prisoner and then résistant, Sartre acquired a political conscience and 
engagement that became a recurrent topic in his work.

Sartre’s various battles against inequality, repression and 
dictatorship, and the concept of total freedom linked to 
existentialism, are also present in his work — mankind is free and 
there are no transcendental forces or systems that can influence 
men and their intention. Les Mains Sales is an elegy to political 
commitment and class struggle linked with social bastardise.

Les Mains Sales takes place between 1943 and 1945 in the fictional 
country of ‘Illyria’. Divided into seven ‘tableaux’, the play’s structure 

Father of the existentialist philosophical current, a prolific 
author, a genuine socialist activist and relentless defender 
of all worthy causes — Sartre remains a big name in French 

literature. He can seem intimidating for students studying French 
B HL who want to analyse his challenging yet enthralling work.  
You should relish the opportunity though. Sartre’s work not only 
pushes the boundaries of independent thinking, exposing you to 
sophisticated language and thought-provoking ideas, but could pay 
huge dividends if you are applying to study French at a university 
that requires an interview — Sartre’s work is usually an interviewer’s 
favourite.

The political play Les Mains Sales is a great introduction to Sartre’s 
world. Its clear narrative structure allows you to easily penetrate the 
author’s philosophical mind and intention. It is also Sartre’s most 
successful work, as the public is able to identify with the characters 
of the play, who represent the perfect advocates of Sartre’s ideas.

An extraordinary life
To fully appreciate any author’s work, you must look at key moments 
in his or her life that could have impacted it. A great traveller, 
Sartre’s life story reads like a romantic novel and students are often 

GROUP 2: FRENCH

Sébastien Coquelin explains why IB students studying French B higher level should not be afraid 
of tackling Sartre’s work

Sartre talks with 
Soviet readers during 
a visit to Moscow
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distinguishes itself by its simplicity. It is, in fact, a huge flashback 
surrounded by the first and last tableaux, both situated in the 
present. These three distinctive parts follow Hugo’s life and thought 
processes until he decides his own fate. The precise chronology 
enables the gradual introduction of Sartre’s ideas within situations 
that evolve, bringing new issues that are dealt with by the different 
characters that embody and put forward Sartre’s ideas.

Core concepts
A modern political play, Les Mains Sales questions if any tactics in 
politics are justified if they lead to the deliverance of oppressed 
people. Is ‘the ends justify the means’ an acceptable and legitimate 
motto for any leader? The act of political assassination as a drastic 
measure can be compared with similar events: the killings of Anwar 
Sadate, Indira Ghandi and Tizhak Rabin are excellent prompters to 
define why such acts are taken in the first place.

Deciding if Hugo is Jean-Paul Sartre always produces an engaging 
class debate. Like Sartre, Hugo is obsessed by his bourgeois origins 
that he consistently tries to deny, in vain. Sartre felt a strong affinity 
with Marxism, which echoes Hugo’s loyalty to the party. They both 
want to expose the culpability of the bourgeoisie, its exploitation 
of the working class and creation of social inequalities. Parallels 
can be drawn with the sociologist Pierre Bourdieu, a more current 
advocate of the class struggle with his notion of dominants and 
dominés. Although both Sartre and Hugo benefited from the power 
of their bourgeois upbringing, they never felt any allegiance to a 

class they despised, hence the idea of cultural, intellectual and social 
bastardise — this identity crisis and feeling of not belonging to the 
class that is originally imposed is a heavy burden and a difficult 
cross to bear. Sartre and Hugo’s search for recognition must have 
impacted the individual choices they made.

Characterisation
It is hard not to be drawn to the main characters of Les Mains Sales 
— we all have a bit of Hugo, Hoederer or Jessica in us. All the 
characters in the play think and act in accordance with their inner 
beliefs, making personal choices that will define them.

Hugo
Hugo’s vulnerability and innocence can be endearing. A tormented 
soul whose mission to kill Hoederer should make him the hero of 
the play when in fact he is the main loser, Hugo is a complex young 
man who has made a mess of his life. Through Hugo, Sartre wanted 
to expose the inner turmoil that surrounds a youth incapable of 
deciding its own destiny. Students can often recognise themselves 
in Hugo and his procrastination. He is the perfect stereotype of a 
young bourgeois full of ideals that he believes to be the right ones 
and whose decision to join the party is only based on his personal 
quest for truth and authenticity, and his egocentric desire to be 
accepted for what he is and not for what he is perceived to be.

However, Hugo’s stubbornness and uncompromising attitude 
inhibits his integration to the party. As a spoilt child brought up in 
a privileged environment, there is a palpable antagonism towards 
Hugo within the party. He joined for the wrong reasons: to absolve 
his past as the son of a peoples’ exploiter — a true bourgeois — 
rather than due to sympathy for the party’s worthy altruistic battles.

Hoederer
In contrast, you have Hoederer, a charismatic leader and Hugo’s 
antithesis. Cynical and determined, a charmer and powerful man, 
he shows no interest for the purity of utopian ideals that comfort the 
bourgeoisie and its wealth. He is, on the contrary, the unrepentant 
defender of the proletariat that is suffering under the yoke of the 
oppressors. The whole theory of avoir les mains sales is defined by 
Hoederer’s actions as a corrupt politician who does not hesitate 

1 What aspects of Illyria echo aspects of real-life countries you have 
studied?
2 Does being involved with politics necessarily mean that one must 
have les mains sales? Compare Hoederer with other political leaders 
you have studied.
3 Write and give a speech on Hugo’s behalf to the party to convince 
them that Hoederer was wrong, using Hugo’s arguments.
4 Do the following adjectives or descriptive phrases describe Hugo, 
Hoederer, Jessica or Olga? Enfant gâté, soif de justice sociale, mal 
intégré, bourgeois, candide, bâtard social, avec des traits masculins, 
manipulatrice, déterminé, sévère, jaloux(se), convaincu, séduisant, 
cynique, antithèse d’Hugo, militante politique convaincue et 
rigoureuse, la conscience d’Hugo, le grand perdant, naïf, l’homme 
fort de la pièce, ingénue, caractère léger, intuitive? Justify your 
answers using quotes from the text. 

Questions and activities 

Grete Zimmer and 
Ernst Meister in Les 
Main Sales (1954)
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Sébastien Coquelin teaches French at Sevenoaks School, UK.

to create an alliance with other parties to reach power, bringing 
some relief to his oppressed camarades. Hoederer’s means-to-an-
end attitude is the definition of having les mains sales. All means are 
acceptable as long as they prove to be efficient, and therefore one 
must not hesitate to get one’s hands dirty.

Jessica
Jessica, the main female character of the play and Hugo’s wife, is the 
only character to have the true measure of her husband. A wealthy 
bourgeois like Hugo, Jessica transforms into a calculating ‘Lady 
Macbeth’ character. She knows that Hugo does not have the courage 
to fulfil his mission but she cannot bear to see him fail. She therefore 
creates a plan that she executes with precision and ingenuity: 
seducing Hoederer to make Hugo jealous so he kills him. Jessica, 
however, is gradually falling in love with Hoederer, his charisma, 
and more importantly the power he exhibits. He represents what 
she always wanted to see in Hugo, who she abandons after the 
assassination. Jessica’s mistake was to consider politics a game that 
she thought she could control.

In conclusion
A timeless text, Les Mains Sales is a great play to analyse for French 
B HL. The humanity of the characters, its tragic outcome and the 
powerful philosophical concept of existentialism that emanates 
from the play are perfect challenges for intellectual curiosity. Les 
Mains Sales offers an unusual package: an irreplaceable author with 
the most captivating life, a story that is still relevant today, and some 
terrific characters that you can easily identify with. 

Jean-Paul Sartre 
in 1952
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Can a golf course 
be environmentally 
sustainable?
Richard Overens presents a case study of a sustainable golf course

 ■ Does not deplete a resource.
 ■ Does not create pollution.
 ■ Includes practices which contribute to the long-term quality of 

the environment.
 ■ Includes practices that could continue indefinitely.

Case study
The Jockey Club’s Kau Sai Chau Public Golf Course (KSC) in Hong 
Kong appear to go some way towards addressing the principles of 
environmental sustainability.

Golf courses are bad for the environment. You might dispute 
this, but when you consider the following three points, it is 
difficult to argue otherwise:

 ■ Natural land is cleared to make way for the acres of space needed.
 ■ A huge quantity of water is needed, often worsening water 

scarcity in the local area.
 ■ They cause pollution: pesticides and fertilisers used to maintain 

the grass filter into water courses and harm wildlife.
These issues clash with the principle of an environmentally 

sustainable product, which requires the following criteria:

As part of the core component ‘patterns and change’, section 3 
requires you to ‘Evaluate a management strategy at a local (or 
national) scale designed to achieve environmental sustainability’.

Exam context 

GROUP 3: GEOGRAPHY
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Originally the game of golf would have been played on natural, 
coastal landscapes (links courses) and so there would have been 
minimal disruption of the natural landscape. However, nearly all 
of the subsequent developments of the game have had negative 
effects on the environment. Today the typical golf course has 
perfectly manicured and weed-free turf on the greens and fairways. 
Traditionally, to attain this manicured look, a toxic assortment of 
synthetic fertilisers and pesticides as well as a constant supply of 
water is needed.

Kau Sai Chau is an island off the town of Sai Kung in the 
northeast of Hong Kong. It has just the small village of Kau Sai 
Chau on the south of the island and the rest of the land use is 
dominated by three 18-hole golf courses, as well as the clubhouse 
and maintenance facilities. Let’s consider KSC in relation to the 
three main criticisms of golf courses listed above.

Land use
Before construction, environmental impact assessments were carried 
out in collaboration with the Environmental Protection Department 
(EPD), Agriculture and Fisheries and Conservation Department 
(AFCD), non-governmental organisations and environmental 
consultants.

Typically, an 18-hole golf course takes up about 60 hectares of 
space (about 60 rugby pitches). KSC has three courses, but the site 
was previously used for artillery practice by the British military, and 
so aerial bombing and shelling left the natural shrublands and sub-
tropical woodland pitted with craters, and the soil was exposed and 
eroded. It would have taken many years for the area to recover to 
its natural ecosystem again. This, combined with the island-wide 
bush fires which regularly broke out, resulted in an island almost 
completely devoid of trees.

Today, KSC’s fairways and their irrigation water provide a 
natural fire break. The work done on habitat management in the 20 
years since construction means that the range of habitats and the 
biodiversity of fauna and flora on the island has increased hugely.

Monitoring of wildlife takes place quarterly, and the results 
highlight this increase in variety and numbers. For example, wildlife 
corridors, re-planting of mangrove and bamboo areas suitable for 
nesting, and the creation of lakes around the course have all added 
to the total variety of environments and increased the biodiversity 
of the area. Only 20 bird species were counted in 1994 but this 
reached 162 by 2016, and dragonfly species increased from eight to 
43 within the same time. During a game, a golfer might see egrets, 
snakes such as cobras and pit vipers, wild boars, sea eagles and 
barking deer. The indigenous wild boars are not golf-friendly, as 
they dig up the fairways looking for grubs. As a result, electric fences 

have been installed around the perimeter of the courses to deter the 
boars. 

KSC’s 250 hectares certainly take up land, but with only 80 
hectares used for the golf fairways and the majority being left to 
natural land use, this impact has been somewhat lessened, especially 
considering the poor condition of the land previously.

Water use
Hong Kong has a definite dry season where rainfall totals from 
November to March are often less than 40 mm per month. As a 
result, huge volumes of irrigation water are needed to maintain the 
quality of the fairway grass. To meet this need while reducing the 
environmental impact, KSC has created water reservoirs among 
its multiple lakes and ponds around the golf courses. These store 
sufficient rainwater collected in the wet season to carry the golf 
courses through the dry season. They are aesthetic additions to 
the golf course, providing hazards for golfers, but they have also 
removed the need to drill down to and extract water from the water 
table. These water stores also provide wildlife habitats and help to 
filter out sewage waste. 

Furthermore, KSC actually has its own desalination plant which 
it uses to remove enough of the salt content from seawater for it to 
be used to irrigate the grass. This is used in the dry season and has 
the capacity to create 1.4 million litres of useable water every day. 
Desalination uses huge amounts of energy, so it could be argued 
that there is an environmental trade-off here.

All irrigation water used for the golf courses at KSC is sourced 
from rainwater, effluent or seawater, with no reliance on piped 
drinking water or groundwater, and so there is no impact on 
water supply to agriculture or the local environment. The strain 
of turf grass planted on the east course, seashore paspalum, was 
chosen because it can tolerate the slightly saline water produced by 
desalination. The desalinated water management system, along with 
the lakes, reservoirs and closed drainage systems, all help to store 
and provide the water needed throughout the year. Another positive 
aspect of the water management is the fact that all the toilets at the 
clubhouse use the same irrigation water for flushing, and not any 
mains water piped to the island.

Pollution
Golf fairways and greens need to be fed, watered and kept free of 
pests in order to maintain an ideal playing environment. KSC has 
a ‘Turfgrass Management Plan’ that applies minimum amounts of 
potassium, nitrogen and phosphorous to fertilise the fairway grass. 
Chemical pesticides approved by the AFCD and EPD are also used 
but their impact is monitored, with regular testing of soil, water and 
leaf tissue health.

The newest course at KSC (the east course) has a closed-loop 
drainage system that catches all rain that lands on the course. This 
also collects any fertilisers and pesticides contained in the run-off 
water, which can be re-used for irrigation.

The lakes built around the course help to naturally filter sewage 
from the clubhouse, as the water runs, with gravity, through the 
lake system before entering the reservoir. Any water that does 
eventually run into the sea is monitored. Pressure to maintain water 
quality comes from the many fish farms in the sea close to KSC, 
whose business would be immediately impacted if there was any 
deterioration in the health of the water.

1 Whose responsibility is it to minimise the environmental impact of 
privately run golf clubs?
2 Can statistics be relied upon when making judgements about the 
environment?
3 Who produced the data on wildlife monitoring? Should we 
question its neutrality and accuracy?
4 How should we weigh up the positive economic impacts of golf 
course development against the negative environmental impacts?

Theory of knowledge 
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Certainly golf course developers around 
the world need to work harder at meeting 
environmental standards. There is no 
universally accepted system to certify golf 
courses as environmentally friendly or 
to grade their environmental impacts, but 
due to increasing public awareness and 
accountability, many golf course designers 
and developers are making much greater 
efforts. KSC is accredited as a ‘Certified 
Co-operative Sanctuary for Wildlife’, certified 
by Audubon International, an organisation 
that promotes environmental education 
and facilitates the sustainable management 
of land, water, wildlife and other natural 
resources. KSC was also the first facility in 
the Asian region to be certified by the Golf 
Environment Organization in 2010.

However, it will always be difficult for golf 
courses to be environmentally sustainable 
— even those early golfers in the 1400s 
playing on coastal links courses were hacking 
up environmentally sensitive ecosystems. 
When assessing sites for new industrial 
expansion, the preferred location is often on 
a brownfield site. Perhaps the way forward 

for new golf course development could be that it is focused on 
degraded sites like the bombed-out landscape on Kau Sai Chau.

Solar energy use 
Until recently, KSC made use of 205 solar-powered golf buggies. 
With advances in solar panel technology, a new design is being 
sought to complement the new GPS system built into the latest 
buggies. Private ferries with hybrid solar power make the short 
journey from Sai Kung town to Kau Sai Chau island every 
20 minutes. Sai Kung is a busy fishing and tourist centre with a 
lot of boat traffic, and the use of solar energy at low speeds while 
entering and leaving the town helps to reduce the noise and diesel 
pollution levels.

These solar-powered transport methods play a small part in 
reducing pollution but, perhaps just as importantly, they also help 
to present and promote environmentally friendly options that could 
be incorporated into other areas of Hong Kong life.

Conclusions
In the wider scope of sustainable development, KSC scores well 
regarding community issues and energy use. It provides employment 
and training across a range of job types, including customer service, 
hospitality, greenkeeping, administration and mechanics. It also 
provides a community service in that it is the only place where 
members of the public can ‘pay and play’ a round of golf. The only 
alternative in Hong Kong is to pay a substantial sum of money to 
join a private golf club.

Other work carried out such as creating and managing habitat, 
monitoring of species and maintaining solar-powered transport 
could be considered superficially beneficial but these all add to the 
credentials of the course and could even be considered pioneering, 
especially in creating a green ethos in the urbanised and commercial 
landscape of Hong Kong. KSC is in a unique position, having been 
allocated government land and funds for its construction. This 
means that there are funds available to try and meet environmental 
standards that might come at a prohibitive price for other golf clubs. 

Richard Overens teaches geography and CAS at Sha Tin 
College, Hong Kong.

Brownfield site  A site previously used for industrial purposes and 
often damaged or contaminated.

Desalination  The removal of salt, usually from seawater.

Environmental sustainability  Rates of renewable resource harvest, 
pollution creation and non-renewable resource depletion that can be 
continued indefinitely.

Pesticides  Substances used to protect plants from weeds, fungus, 
insects and other pests.

Water scarcity  The lack of water or access to water.

Glossary 

• Golf courses often take up natural land, and use valuable water 
supplies and polluting chemicals to maintain the grass.
• Golf course designers and developers are gradually responding to 
increased environmental awareness in their planning.
• There are techniques that can lessen the negative impact of golf 
courses, but it is difficult for them to be truly sustainable in their 
development.

Key points 

Golf fairways require 
large amounts of 
water and pesticides
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The  
chemistry  

behind  
a bake  

off

GROUP 4: CHEMISTRY

The group 4 science subjects (biology, chemistry and physics) 
include an assessed component called the nature of science. 
Each topic in the subject guide includes a number of 

suggestions of how the material in that topic illustrates the nature 
of the scientific endeavour, along with a detailed summary of the 
different elements of the nature of science.

What does it mean to question the nature of science? In the IB 
Diploma, the nature of science is split into five categories:

 ■ What is science and what is the scientific endeavour? What 
makes science different from other disciplines? What are its essential 
characteristics? 

 ■ The understanding of science. What do we mean by theories, 
laws and hypotheses in science? How do causation and correlation 
work in the sciences?

 ■ The objectivity of science. Why do scientists believe that the 
work they do is an accurate description of a physical reality? 

 ■ The human face of science. How do scientists work together? 
How is scientific knowledge shared? 

 ■ Scientific literacy and the public understanding of science. 
Science has important things to say about the world. It should 
inform public policy. Why are so many people reluctant to believe or 
act on scientific findings? Why do scientists find it hard to convince 
the public about scientific truths?

In my IB Diploma chemistry classes, one of the first practical 
activities I do is to ask each member of the class to bake a cake.  
I provide a recipe and I ask each student to follow it (Box 1). We then 
compare the different cakes. Why do we do this? Because the cake-
baking exercise offers insight into the different aspects of the nature 
of science.

After reading this article you will be able to:
• discuss the elements of the ‘nature of science’ component of the 
DP chemistry course
• distinguish the terms ‘precision’ and ‘accuracy’ and apply them to 
an experimental situation
• distinguish the terms ‘systematic error’ and ‘random uncertainty’ 
and apply them to an experimental situation
• describe how a double blind trial leads to more reliable 
experimental results

Exam context 

What can some simple kitchen chemistry tell us about the nature of science?
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What is the scientific endeavour? 
When you combine the ingredients and bake a cake you are 
accepting one of the underlying assumptions of science. Nature of 
science (NOS) statement 1.1 says:

‘ The underlying assumption of science is that the universe has 
an independent, external reality accessible to human senses 
and amenable to human reason. ’What does this have to do with baking a cake? When you carry 

out the process, you are assuming that your actions in combining 
ingredients in a certain order, mixing them together and placing 
them in an oven will have a predictable outcome. If you combine 
the ingredients of a cake, you expect to produce a cake. Scientists 
resist magical thinking — the idea that a supernatural agent might 
influence the outcome. If the cake doesn’t rise, or is burnt, we 
assume that this is due to some error on the part of the baker, 
or a fault in the equipment used. From a scientific viewpoint 
there is no error, just an outcome appropriate to the conditions of 
the experiment.

The understanding of science
When you study chemistry in school you 
are taught that there is a causal relationship 
between independent variables and dependent 
variables. For example, if you increase the 
concentration of an acid, it will produce 
carbon dioxide more rapidly when added to 
a carbonate. Scientists accept that there is 
genuine causation involved, rather than merely 
correlation, because they have a convincing 
mechanism of action in mind — in this case, 
the idea that more frequent particle collisions 
will lead to a faster reaction. 

When baking a cake, the sequence of mixing 
ingredients is important. A sponge cake, such 
as the recipe provided, relies on there being 
lots of air in the mixture. Bakers combine the 
butter and sugar first. Beating these ingredients 
together creates a foam of air bubbles. Crystals 
of sugar are coated in a thin layer of butter, 
and separated by bubbles of air. The mixture is 
already much lighter than butter alone. Given 
this mechanistic explanation, what prediction 
might we make about the type of sugar to be 
used? Small-grained (caster) sugar will form a 
finer, smoother foam, and the larger surface 
area of the smaller crystals allows for more air 
to be carried in the mixture. Larger-grain sugar 
will lead to a rougher mixture with less air. 

Eggs are introduced to the mixture, which 
means that proteins become part of the chemical 
structure. The behaviour of proteins under heat 
is well understood. The coagulation of these 
proteins strengthens the network of air bubbles 
during cooking. If the eggs are introduced to 
the mixture too early, the network of bubbles 
may not be sufficiently well formed, leading to a 
dense, poorly risen cake. 

Beating cake ingredients 
together creates a foam 
of air bubbles

Box 1 Method for baking a Victoria sponge

Ingredients
175 g unsalted butter, at room temperature
175 g golden caster sugar
175 g self-raising flour, sifted
1 teaspoon baking powder
1 teaspoon vanilla extract
3 eggs
Jam and whipped cream to taste
Icing sugar
1–2 tablespoons milk (optional)

Method
• Heat the oven to 180°C (fan oven 160°C).
• Beat the butter and sugar in a large bowl. Fold in the flour, eggs, 
baking powder and vanilla extract and mix well. Add milk if the 
mixture is too stiff.
• Split the mixture into two 18 cm tins, which have been lined and 
greased with butter. Bake for 20–25 minutes.
• After cooling, spread jam onto one sponge and whipped cream on 
the other. Sandwich one on top of the other and dust with icing sugar.
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The objectivity of science
When you carry out your internal assessment investigation in 
chemistry, part of the requirement is to quantify the random 
uncertainties and systematic errors arising from your experiment. 
NOS statement 3.4 reads:

‘ scientists need to understand the difference between errors 
and uncertainties, accuracy and precision. ’When you bake a cake there are quite significant uncertainties. 

Random uncertainties are related to the precision of the measuring 
instrument. The common means of estimating this is to quote 
half of the smallest increment on the device. For a set of kitchen 
scales this might be half a gram, five grams or even 10 grams, 
which represents an uncertainty of over 5% in the masses of flour, 
butter and sugar. When a teaspoon measure is quoted, what is 
the percentage uncertainty of that? A baker wishing to devise a 
reproducible experiment (that is, a consistent cake every time) 
would not rely on such measures, but would instead weigh all 
the ingredients, including the eggs, using a precise balance. The 
temperature scale on an oven is typically hugely imprecise, with 
divisions of over 20 degrees Celsius, which is why some bakers use 
oven thermometers.

This lack of precision in the equipment used in a kitchen is what 
leads to a large uncertainty in how the final cake might turn out. 
It is important to remember though, that when uncertainties are 
random, so are the outcomes. A series of cakes might be too pale or 
too dark, too moist or too dry. 

The method may also lead to systematic errors as well. Errors 
are more related to accuracy, and tend to be directional in nature. 
For example, in some recipes the quantity of flour is measured by 
volume rather than mass (‘four cups of flour’). This depends on the 
density of the flour when it is measured. Sifted flour is less dense 
than flour that has been sitting in the cupboard for weeks, so the 
assumed density of the flour here would be inaccurate. If the flour 

is known to be dense, then the mass of flour used is likely to be too 
high, which will lead to a dry cake. The oven temperature may be 
inaccurate — when it reads 220°C it may actually be 180°C. This 
will lead to an underbaked cake. 

Such errors are said to be systematic, as they will push the 
experimental outcome (the cake) in one direction only: an overly 
hot oven will give you a burnt cake, an overly cold oven a pale, 
undercooked cake. If your result was a burnt cake, it would make no 
sense (given our mechanistic understanding of science) to propose 
a cool oven as a systematic error. When you are analysing the errors 
and uncertainties in your chemistry practicals, take care to consider 
the direction in which your systematic errors might push your 
experimental results. 

The human face of science
The NOS statements emphasise that scientists are highly 
collaborative and work in teams. How can the cake activity illustrate 
this? 

A shared set of criteria
If your class each baked a cake, how would you reach a consensus 
about which cake is best? In my class we made a series of objective 

Accuracy  A measure of the closeness of a measurement to the 
actual or expected value, e.g. if a thermometer is accurate it means 
the temperature reading is close to the actual temperature.

Precision  A measure of the closeness of a series of repeated 
measurements. Precision is often maximised if the measuring 
equipment has a smaller series of increments (sometimes called a 
smaller resolution), as the plus or minus uncertainty is decreased. 
For example, a burette is a more precise piece of glassware than a 
measuring cylinder.

Random uncertainty  This relates to the precision of the equipment. 
The random uncertainty arises from the rounding of a reading to 
the nearest point shown on the equipment. If a measuring cylinder 
reads to 1 cm3 then the random uncertainty is plus or minus 0.5 cm3. 
The uncertainity is random, as the readings taken could be higher or 
lower than the markings indicate. 

Systematic error  A systematic error changes the outcome of the 
experiment. If there is a calculated value to be found, some flaw 
in experimental design makes the number too high or too low. For 
example, if the oven is too hot, the cake will be overcooked (darker 
in colour). 

Glossary 
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Chris Coates is head of science and teaches TOK at Tanglin Trust 
School, Singapore. He is the co-author of Chemistry for the  
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quantitative measurements of the cake — mass, volume (and 
hence density) — as well as performing a taste test, which is highly 
subjective. We decided that the taste test should have different 
elements: sweetness, moistness etc. 

When scientific research is submitted to journals for review, the 
reviewers are usually experienced in that field of science and will 
therefore ensure that the methodology of the experiment and the 
measurements made are appropriate. 

Double blind testing
Some of the data collected in our cake experiment was rather 
subjective. If all your classmates rated a cake as the best, would you 
be prepared to rate it low? To address this we used an anonymous 
online spreadsheet to collect the scores. The scores of the whole class 
were averaged. 

Sometimes scientists do have to rely on subjective human 
judgements, and the issues encountered in our cake judging session 
are real issues for scientists. In the medical sciences especially, 
double blind trials are used. If human subjects are asked to report 
on the efficacy of a trial drug, they are not told whether they 
are taking the real drug or a placebo. Importantly, the doctors 
administering the drugs are not told either (hence ‘double blind’) 

so that they cannot subconsciously signal their knowledge to the 
patient. Where possible, the data collected in medical trials is an 
objective measurement (from blood or urine samples, for example) 
rather than being reported by the patient. However, just as a series of 
objective measurements is insufficient to judge the best cake, blood 
sampling doesn’t always tell us what we need to know about the 
effect of a drug on a patient. 

Public understanding of science
NOS statement 5.6 reads:

‘ Whatever the field of science…there is boundless scope for 
creative and imaginative thinking. Science has achieved a 
great deal but there are many, many unanswered questions to 
challenge future scientists. ’Look again at the cake recipe. Where did it come from? The best 

way to bake a cake has evolved through the trial and error of bakers 
over generations. Even today there is no consensus as to the exact 
proportions of ingredients, time of baking, amount of mixing, and 
so on. Expert bakers will have their own tricks and preferences. 
Surely science isn’t like this? Isn’t it objective, cold and uncreative? 
Well no, it certainly is not. Without creative thinking there would be 
no new experiments, no new way of looking at a scientific problem 
and no paradigm shifts. The intuition that leads a baker to devise a 
new flavour combination might lead a scientist to look at a scientific 
problem in a unique way.

When you carry out your chemistry internal assessment you 
will carry out an experiment that is different from all the others in 
your class, and you can demonstrate personal engagement (which 
is an assessment criterion) by applying your chemistry to a novel 
situation. However, statement 5.2 offers a warning:

‘ As experts in their particular fields, scientists are well placed 
to explain to the public their issues and findings. Outside their 
specialisations, they may be no more qualified than ordinary 
citizens to advise others on scientific issues. ’In other words, if you want to know about baking, ask a baker.  

This is an important point to remember when considering real-life 
situations such as climate change denial or the anti-vaccination 
lobby. In both these areas, scientists from outside the relevant 
discipline are often given far too much voice in the debate.

Summary
Many simple experiments offer opportunities for you to explore 
questions relating to the nature of science. An activity such as 
baking a cake allows you to consider a number of crucial moments 
in the scientific method: measurement errors and uncertainties, 
causation versus correlation and the importance of objectivity in 
scientific publishing and how you might communicate these to non-
scientist peers. We’re not just baking cakes — we’re questioning the 
fundamental assumptions underpinning science.
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Connecting 
exponential 
functions and 
geometric 
sequences
How are geometric sequences like exponential functions?

terms is the same as the value of the smaller term, assuming this 
sequence continues to grow in the same way forever.

Do these relationships seem familiar? Table 1 shows values for 
the function f(x) = 2x. Compare these to the geometric sequence 
in Figure 1. It turns out that geometric sequences and exponential 
functions are closely related. In fact, geometric sequences are 
exponential functions, defined for only whole number values. 

You’ll notice that the x-values for f(x) = 2x corresponding to the 
values of the function do not ‘line up’ with the term numbers for the 
geometric sequence. Each term number of a geometric sequence is 
one less than the value of x that corresponds to the equivalent value 
of the sequence and the corresponding exponential function.

We can use this relationship between geometric sequences and 
exponential functions to investigate aspects of either that we do 
not initially understand. For example, suppose I have the following 
geometric sequence:

1, 3, 9, 27, 81, …
What is the 20th number in this sequence? I could continue the 

pattern above and keep multiplying by three, or I could rewrite 
this sequence as an exponential function and then just substitute 
the correct value for x. In this case, since the sequence is tripling 
each time, the corresponding exponential function is f(x) = 3x. We 
know from before that the term number is one more than the value 
of x, so we want to substitute x = 19 into f(x) = 3x, i.e. f(19) = 319 = 
1 162 261 467.

What do you notice about the geometric sequence shown 
in Figure 1? From inspecting the sequence, there are two 
ways to describe how the sequence is changing from 

term to term. One way to describe the change is to say that each term 
is twice the previous term. Another way is to look at the common 
differences between each term and notice that the difference between 
term 2 and term 1 is one, the difference between term 3 and term 2 is 
two, and the difference between term 4 and term 3 is four. From this 
you can generalise that the difference between any two consecutive 

GROUP 5: MATHEMATICS

Term 1 Term 2 Term 3 Term 4
Figure 1

Table 1

x f(x) = 2x Difference between terms

0 1

1 2

2 4 4 – 2 = 2

3 8 8 – 4 = 4

4 16 16 – 8 = 8
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Fractional exponents
What if we want to determine the value of 8

2
3? This comes from 

the function f(x) = 8x, so let’s look at the corresponding geometric 
sequence, which is the following:

1, 8, 64, 512, …
Table 2 shows some values for the corresponding exponential 

function written in table form. Since our exponent is 23 we know the 
value must be somewhere between one and eight. Let’s add some 
new terms to our geometric sequence between 1 and 8. We want to 
make sure that these new terms we add continue to form a geometric 
sequence:

1, 2, 4, 8, 16, 32, 64, 128, 256, 512, …
We can rewrite this in table form (Table 3) so that we can then 

compare it to our original exponential function. Let’s take a guess 
at what the values of x should be to replace the question marks 
(Table 4).

The column of Table 4 coloured in green corresponds to our value 
for 8

2
3. From this we can see that in order to preserve the relationship 

in our corresponding geometric sequence, we need the value of 8
2
3 to 

be four. If we use what we know about rules of exponents instead, 8
2
3  

= (23)
2
3 = 23 × 

2
3 = 22 = 4. This validates our use of geometric sequences.

Compound interest
Understanding geometric sequences can also help us with 
compound interest. Suppose we invest $1000 at an annual interest 
rate of 10%. This results in an end-of-year balance of $1000, $1100, 
$1210 etc. Each year our total amount of money represents a 
geometric sequence since we are multiplying the previous year by 
110%, or 1.1. 

Assuming these triangles continue getting smaller in the same 
pattern forever, what exponential function could represent the height 
of the triangles? What will the total area of the triangles be?

Questions and activities 

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

IBReviewExtras

Table 2

x 0 1 2 3 4

f(x) = 8x 1 8 64 512 …

Table 3

x 0 ? ? 1 ? ? 2 …

f(x) = 8x 80 ? ? 81 ? ? 82 …

Our new sequence 1 2 4 8 16 32 64 …

Table 4

x 0 1 
3

2 
3 1 4 

3
4 
3 2 …

f(x) = 8x 80
8

1
3 8

2
3 81

8
4
3 8

5
3 82 …

Our new sequence 1 2 4 8 16 32 64 …
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Figure 2

Figure 3

Figure 4
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Table 5

Year Earnings

0 1000

1 1000 + 1.1(1000)

2 1000 + 1.1(1000) + 1.12(1000)

3 1000 + 1.1(1000) + 1.12(1000) + 1.13(1000)

4 1000 + 1.1(1000) + 1.12(1000) + 1.13(1000) + 1.14(1000)

5 1000 + 1.1(1000) + 1.12(1000) + 1.13(1000) + 1.14(1000) + 1.15(1000)

Table 6

Points (0, 1) and (1, 2) (1, 2) and (2, 4) (2, 4) and (3, 8) (3, 8) and (4, 16)

Slope 1 2 4 8

Calculus
Let’s look at an example in calculus. Suppose we want to 
approximate the area under the curve f(x) = (1

2)x from x = 0 to x = 6. 
We could draw rectangles under the curve, as in Figure 3, and then 
find the area of those rectangles.

The areas of the rectangles are 1
2 × 1, 1

4 × 1, 1
8 × 1, 1

16 × 1, 1
32 × 1, 

and 1
64 × 1 which means that the total of these rectangles, called the 

lower sum, is 1
2 + 1

4 + 1
8 + 1

16 + 1
32 + 1

64. These terms are just the first 
six terms of the geometric sequence that corresponds to f(x) = (1

2)x.
Figure 4 shows the upper sum, and the lower sum from before, 

for the same function over the same interval. Using a similar 
calculation as for the lower sum, we can see that the upper sum is  

What if we also add $1000 to this account at the end of each 
year? Calculating our total earnings might be tricky, but we can use 
a table to keep track (Table 5). From the table, we can see that each 
year represents the sum of a geometric sequence. This means that the 
normally hard problem of calculating interest on accumulating savings 
can be changed to a problem about finding the sum of a geometric 
series. There is a formula we can use for this kind of problem.

Rate of change
If you graph the function y = 2x, plot the points (0, 1), (1, 2),  
(2, 4), (3, 8) and (4, 16) that are on this function, and then connect 
those points with line segments, you’ll end up with something like 
Figure 2. If you then find the slope of these line segments between 
consecutive points, you get the pattern in Table 6.

The ratio of any two of these slopes is always two, because 
exponential functions grow by equal factors over equal intervals. 
These slopes also form a geometric sequence, which in this case is 
the same as the values of y for the function. Try this out for some 
other exponential functions. Does it always work?

Geometric sequences 
can aid understanding 
of compound interest
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Conclusion
There are deep connections between geometric sequences and 
exponential functions across a wide variety of different areas of 
mathematics. Separately, geometric sequences and exponential 
functions might seem confusing. As we deliberately look for 
connections between these two topics, it becomes possible for us to 
use mathematics we know about one topic to solve problems that are 
related to the other topic. We can also use these connections between 
topics to deepen our understanding of the individual topics.

1 + 1
2 + 1

4 + 1
8 + 1

16 + 1
32. For 

either the lower sum or the 
upper sum we end up with a 
decreasing geometric sequence.

One might wonder, if we 
found the area under this curve 
from 0 through to ∞, does this 
area even exist? Or is this area 
infinite? When we look at the 
graph of the function it might be hard to tell. But what if we 
rearrange the terms of the upper sum?

Figure 5 represents the terms of the upper sum geometric 
sequence rearranged so that the largest term is on the left and the 
other five terms from before are on the right. The remaining gap on 
the right will never be filled, since each additional piece only takes 
up half the remaining space. Therefore the infinite sum exists, and 
since the sum of the geometric series exists, the area under the curve 
must also be finite.

Zeno, the ancient Greek philosopher, proposed the following paradox. 
Imagine that Achilles the athlete can run 100 metres in 10 seconds 
and is in a race with a tortoise that can run 10 metres in 10 seconds. 
In his arrogance, Achilles agrees to give the tortoise a 100-metre 
headstart because of his superior speed. However, during the race, 
Achilles can never catch the tortoise. Why not? 

Research this paradox and present a mathematical justification 
supporting either the argument that Achilles wins the race or the 
counterargument that he does not win the race.

Theory of knowledge 

Figure 5
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David Wees is a formative assessment specialist for New Visions 
for Public Schools in New York (www.davidwees.com).
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Diploma students 
at university

Every year, the International Baccalaureate 
researches the benefits and impacts of an 
IB education. Justin Sanders highlights 
some of the key findings from the research

Chinese DP students 
overwhelmingly go on 
to attend highly ranked 
institutions. (Source:  
Lee et al. 2013)

Australian and New Zealand 
admissions officers’ perceptions 
of university preparation: 
how the DP and other post-16 
qualifications prepare students 
for the key skills needed at 
university (scored out of 5)

Which qualification 
would you say 
prepares students 
well for university?

Source: ACER 2007

‘ Highly selective institutions like 
Stanford perceive IB students as 
strongly prepared, capable, and 
ready to take on the challenges 
of the curriculum that we offer.

 ’Debra Von Bargen, assistant dean of admission, 
Stanford University, USA

‘ Although the IB is a tough and 
rigorous programme, I would 
definitely recommend it to others 
because of the strong work ethic 
that it teaches as well as the desire 
and love for learning that it creates 
within each of the students. It is 
challenging, but that is what makes 
it so great. ’Former DP student, USA ‘ The IB programme in Chicago 

appears to have accomplished 
something very rare in urban 
education: it took economically and 
socially disadvantaged students and 
radically changed their long-term 
educational prospects by making 
them world-class learners with an 
arsenal of academic skills. ’Coca, V. et al. 2012
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Diploma students 
at university

Justin Sanders worked as a research specialist and global 
recognition manager for the IB for 5 years. Prior to that he 
worked in US college governance and spent 2 years teaching 
in Azerbaijan. He is currently pursuing a PhD in international 
higher education at Osaka University, Japan.

For further reading and resources on the  
bene�ts of the DP at university, go to  
www.hoddereducation.co.uk/ibreviewextras

IBReviewExtras

UK student post-secondary 
performance

Four-year graduation rates for US 
DP students by institution type 
compared to the national average

Post-secondary enrolment by race/ethnicity 
and income in the USA

‘ CAS gave me a good insight on being a 
valuable citizen, the extended essay taught 
me to manage the type of essays required 
at college level, and TOK made me a more 
critical thinker. These are all qualities  
I obtained week-in week-out. ’Former student, ACS International School

Source: Bergeron, L. 2015

Source: HESA 2016

This information was adapted from the Guide to the IB Diploma 
Programme (www.tinyurl.com/hjqfr2d).

Want to know which universities and colleges are most interested  
in IB students? Check out the IB Student Registry:  
https://registry.ibo.org/

References and resources 

Source: IBO 2015
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GROUP 6: THEATRE

Investigating  
the ensemble

Neil Harris looks at the benefits and challenges of creating and sustaining an ensemble 
approach to theatre making as part of your collaborative project

So when are you part of an ensemble? You are being a member 
of a theatre ensemble whenever you do work that fosters group 
collaboration and draws its inspiration from that collaboration 
and togetherness. For example, when you play ‘keep the ball in the 
air’ at the start of a lesson and the group gets to 20 you are being 
an ensemble, training together to work in a certain way, or if your 
director makes you go for a whole-cast jog in the hills, he or she is 
probably promoting the ensemble. When the group sits down and 
decides on what theatre they will create and how they will create it, 
then they are being ensemble.

So when are you not an ensemble? When people don’t commit to 
the drama that you are creating, or when one or more people become 
too bossy, or when the playwright’s way is the only way, in these cases 
you are probably not an ensemble. Let’s not forget that designers 
are also part of an ensemble, or at least they should be when their 

You may have heard the word ‘ensemble’ many times in 
many contexts, but what exactly does it mean, and why is it 
important in IB theatre?

As a concept, it arguably underpins every assignment of the  
IB theatre course. A working definition of the term would be:

 A group or company creating theatre that shares its resources 
and skills openly and equally and in which work is created 
through the efforts of the group rather than the single writer 
or director.

Bertolt Brecht alluded to this way of working when he said of 
Constantin Stanislavski’s work:

‘ Stanislavski’s theatre consists only of stars, great and small. He 
proved that individual playing only reaches full effectiveness by 
means of ensemble playing. ’
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contribution is integrated from the inception of the project and not 
just as an afterthought in the week before the show. Does that last 
minute rush to introduce sound, lights and costumes sound familiar?

Some historical context 
So where did the idea of ensemble come from? It may be that some 
of the early acting troupes had an ‘equal opportunities’ approach to 
performance. The guilds of medieval England performed Christian 
dramas and shared the same occupations off stage. Thus, the 
carpenters performed the execution of Christ and brought their 
real knowledge of timber and nails to the gallows humour. We also 
know that the Commedia Dell’Arte troupes from Italy and France 
relied on each other for their physical and verbal gags. Shakespeare 
worked alongside many of the same actors for many years, but to 
what extent were any of his methods ensemble ones?

As you may have experienced yourself, working as an ensemble 
is an exciting way of creating alongside your peers, but it might 
also mean something political. The ensemble suggests an approach 
to theatre production that proclaims that all members are equal 
participants in the process of creating. One of the world’s most 
famous ensembles, the Berliner Ensemble, was formed in East 
Germany after communist political ideology had pervaded Europe. 
The ideology is the important thing here. For the ensemble to have a 
collective social aim or political goal, was, for Brecht and later Peter 
Brook, an important raison d’etre for the company.

For Brecht, the aims of the ensemble may have been to show a 
Marxist view of man and society and in doing so propose change 
or protest. Peter Brook’s view may have been more humanist than 
political. Brook called the earliest stages of theatre creation ‘a 
formless hunch’. In other words he had a strong gut feeling about 
what he wanted to do but was open to the idea that the structure and 
shape of it would alter during the process of theatre making.

As an IB theatre student creating a collaborative project, the piece 
of theatre takes on theatrical form as the ensemble defines their 
aims and intentions and even their target audience, which are all 
important IB theatre topics. This linking of ensemble approach to 
shared artistic intention and aims brings us neatly back to the IB 
theatre classroom, for your class will need to do the same ‘intention 
making’ when you approach your collaborative project or when you 
create your director’s notebook.

The collaborative project
The task asks you to form a group and explain how you did so. You 
may say ‘there were only a handful of us and we didn’t want to split 
up’, but how could you use the formation of an ensemble to explore 
your way of working as a group?

Perhaps one of you has written scripts before and another is 
keen to create costume. Let these things determine how you form 

1 What knowledge is generated through being in an ensemble? Is 
this personal or shared knowledge?
2 Do we value group knowledge over individual knowledge?
3 What are the dominant ways of knowing in ensemble theatre 
work?

Theory of knowledge 

Bertolt Brecht’s The 
Threepenny Opera

The Rise and Fall of the 
City of Mahagonny
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Neil Harris is head of drama and teaches TOK at Sha Tin 
College, Hong Kong. He is a playwright for the Not So Loud 
theatre company.
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Independent article about Peter Brook: www.tinyurl.com/jaegskg
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the group, and while you are forming the group why not establish 
some kind of rules of working or a contract for how you will agree 
on decisions, how you will conduct rehearsals and how you will 
deal with any tensions? These mission statements can be powerful 
focusing or motivating exercises, as they serve to keep people on 
track. After all, a group is only as strong as its weakest member.

Research some of the inspirational professional theatre 
companies that create devised work. It is likely that these companies 
also use an ensemble approach. Research these companies through a 
variety of sources until you have a flavour for how they work in their 
rehearsal rooms. Watch a video of them working and performing. 
Read interviews with the company where possible, as this will 
help guide you when you become stuck. Once you have your group 
established and roles assigned then you have the tricky task of 
choosing content. What do you want to make a piece of theatre 
about? Remember Peter Brook’s ‘formless hunch’. Do you have a 
strong gut feeling about what you might create?

If you find this difficult, ask each person to come to your first 
practical session with a stimulus, an object or a workshop idea. You 
may find that as you work through these many ideas, you will be left 
with a residue of good suggestions from which to create your new 
drama. It is also likely that you will have modelled a democratic 
approach that reflects an ensemble way of working.

Next, you need to set your aims or intentions, and decide who 
your target audience will be. When the ensemble is in the thick of 
the trickiest or most challenging of rehearsals, having these aims 
stuck on the wall will help guide you, as they have been agreed on 
by the group and you can apply them to the artistic decisions you 
make. Intentions might include:

 ■ To gain sympathy for the character of Joe.
 ■ To unsettle the audience using the ideas of Antonin Artaud.
 ■ To ask the question: is it ever right to lie? 

Once these are agreed, other decisions become easier to make. 
For example, what piece of music will help you gain sympathy for 
Joe? Or how might you use space and movement to unsettle the 
audience? 

When the project is underway, or when it is over, how can you 
evaluate the way that your ensemble worked? Keep a diary of major 
decisions and how they were arrived at. It may be worth giving up 
at least some rehearsal time to keep track of the decision-making 
process. If you do not keep a record then even if you have been an 
excellent ensemble it may be that you simply can’t remember where 
any ideas came from — this is not helpful for your essay writing.

Ask the following questions to help you reflect on your ensemble 
project:

 ■ Have you created aims that were democratically arrived at?
 ■ Were the decisions you took made in light of these aims, and 

were they made by the group rather than by an individual? 

In performance
So, after all this discussion, what is the impact of working as an 
ensemble, and how is this approach visible on stage? If all of this 
work to foster the group remains invisible, then what is the point?

The ensemble is evident in performance through the visible 
synergy of the group — when the actors are confident on stage and 
they seem together in their work. Perhaps they all move at the same 
speed, or seem to be speaking, singing and breathing as one. This 
synergy is likely to have been achieved through ensemble means.

There may be choric aspects to the work, as group approaches to 
training and idea generation can lead to group techniques on stage. 
Have you tried activities such as ‘shoal of fish’ (www.tinyurl.com/
jylvxh2), in which the group move around the space, following the 
movements of an ever-changing leader?

Finally, and especially if the ensemble is great in number, 
an onstage activity such as dance or movement can provide a 
considerable degree of stage spectacle, something Aristotle and the 
ancient Greeks considered an important element of drama. 

Battlefield, directed by 
Peter Brook and Marie-
Hélène Estienne
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CREATIVITY, ACTIVITY, SERVICE

Achieving the  
CAS outcomes
While there are a number of expectations that you need to fulfil in order to successfully complete 
CAS, showing evidence in the learning outcomes is a key indicator. But what are these outcomes?

because it is through reflection that we not only learn more from an 
experience, but also show evidence in the learning outcomes. 

The learning outcomes
For you to complete CAS, you need to acheive the seven learning 
outcomes over a period of at least 18 months. You also need to 
be involved in at least one CAS project and ensure that there is a 

CAS has changed much since its inception in the early days of 
the Diploma Programme. The 2001 guide saw the introduction 

of the five performance criteria, which were further modified in the 
2008 guide to become the CAS learning outcomes (LOs). While the 
learning outcomes evolved, the use of hours to quantify CAS efforts 
became redundant. Along with the use of learning outcomes, the 
importance of reflection as a learning tool was clarified, in part 

CAS allows you to 
demonstrate your 
ability to work 
collaboratively
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LO5: demonstrate skills and recognise the benefits of 
working collaboratively
Being able to collaborate with others has been identified as a key 
twenty-first century skill (see www.tonywagner.com/7-survival-
skills and www.tinyurl.com/pggtwns). This outcome requires you to 
show your understanding of what is involved in working with others, 
and how your own teamwork abilities have developed through your 
CAS participation. You need to share your knowledge of and abilities 
in interpersonal skills and how a group best achieves group goals. 
Obviously your CAS project, which must involve working as part of 
a team, is one area where you may demonstrate the development of 
your collaborative skills. 

LO6: demonstrate engagement with issues of  
global significance
For this learning outcome it is best that you first develop your 
understanding of what issues of global significance, or global issues, 
actually are. Do some research about the various issues that humanity 
faces, and that manifest in your local environment, perhaps within 
your school. This outcome requires that you not only develop an 
understanding of these issues, but that you then act to do something 
to address them: that you do something with the aim of making a 
change. Showing how your action addressed your chosen issue, as 
well as your planning conducted in the investigation and preparation 
stages, could act as evidence here.

The use of the term ‘global’ often makes students think they need 
to address overseas issues, however this is not the case. The adage 
‘think global, act local’ is relevant here. Set yourself a manageable goal, 
something that has a smaller and realistic focus. Trying to fix climate 
change is likely too much for you to achieve, however aiming to reduce 
your family’s eco-footprint and subsequently lessen your collective 
impact on climate change is something that you could manage. 

LO7: recognise and consider the ethics of choices  
and actions
CAS can be said to be an ethical education. That is, it involves you 
thinking about what you value and, hopefully, developing a moral 
conscience that helps guide your actions. The experiential nature of 
CAS means that you are often in a position to make decisions that 

reasonable balance between creativity, activity and service in your 
programme, but it is meeting the learning outcomes that provides a 
qualitative measure of your CAS achievement. Let’s look at each of 
these outcomes in more detail and examine what you need to do to 
achieve them.

LO1: identify own strengths and develop areas  
for growth
What skills or abilities are you strong in? Which are still developing? 
What dispositions do you feel you need to develop? This learning 
outcome requires you to think introspectively, to reflect upon your 
own abilities, to increase your understanding of yourself. This involves 
self-evaluating, and is an important step in helping you grow as an 
individual. Identifying your own strengths and areas to further develop 
allows you to take the next step — building on your strengths and 
focusing on areas of improvement. Being more aware of yourself and 
understanding that some of your abilities and skills are more developed 
than others can also aid in the development of positive self-esteem.

LO2: demonstrate that challenges have been 
undertaken and develop new skills
This learning outcome requires you to show a willingness to work hard 
to develop new skills, or enhance existing ones. To show evidence 
here, you need to get involved in experiences that offer you the 
chance to learn new skills or abilities, which generally means that you 
need to get involved in unfamiliar activities. Another way of showing 
that you reached this outcome is to become better at something 
you are familiar with, increasing your skill or expertise in a known 
activity. Learning a new skill or developing an existing one requires 
perseverance and persistence. Being able to deal with the challenges 
involved in learning new skills can help you become a more resilient 
person.

LO3: demonstrate how to initiate and plan  
a CAS experience
Here you need to show your understanding of what is involved 
in planning for CAS. Developing this knowledge of planning is 
transferable, being something that you can apply in many real-life 
tasks. The CAS stages are a key aspect of planning in CAS, and provide 
you with a framework to follow from when an idea is conceived, to 
how it is evaluated once it has been implemented. Showing your 
application of the CAS stages can be a way of showing evidence in 
this learning outcome. This outcome can be shown either through 
individual work, or as part of a group, and can either be through 
involvement in a new experience or project or through introducing 
new plans or ideas to an existing experience/project. 

LO4: show commitment to and perseverance in  
CAS experiences
Being resilient and able to persevere is an important life skill. This 
outcome requires you to show such resilience through an ongoing 
commitment to your CAS experiences and, perhaps even more so, in 
your CAS project(s). It is about being able to cope with challenges, 
coping with the demands of CAS along with other demands of the 
Diploma Programme, and being proactive and flexible in dealing with 
unexpected changes or issues that arise when CAS might not go as 
planned. Attending all sessions/meetings/events of a CAS experience 
shows commitment to that experience. 

Think global, 
act local
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have consequences on other people. In 
making these decisions we start with a 
consideration of what is right or wrong, 
which can extend into thoughts about 
how we should live our lives.

Ethical decisions arise in almost 
any CAS experience, for example, on 
the sports field, in developing a stage 
production, or in relationships with 
others involved in service activities. 
Showing evidence in this outcome means 
that you show your understanding of 
ethical issues, your awareness of the 
consequences of the choices and actions 
made in your CAS that involve others, 
and a consideration of the context 
that ethical decisions are made in. You 
may apply your knowledge of ethical 
frameworks likely to be covered in your 
TOK classes when you consider these 
ethical decisions, to help you think about 
how you know, or how we know, what is 
right or wrong. Some questions that may 
support you when you think about this outcome include: 

 ■ Did participating in the experience conflict in any way with the 
cultural/social/religious guidelines in which the experience was held?

 ■ Did the experience assist in introducing or reinforcing obligations 
that we have as members of society?

 ■ In what ways did you act with integrity and honesty in this 
experience?

Showing evidence
You should record evidence of your meeting of the learning outcomes 
in your CAS portfolio. Your CAS coordinator will give you more 
specific details about how you are required to keep a log of your 
evidence, and what actually constitutes good evidence of achievement 
in each of the learning outcomes. 

Regardless of your school-set expectations outlining what is 
required to show achievement in each of the outcomes, a key method 
of demonstrating this evidence is through your reflections. Though 
the first and foremost reason for reflecting is to help deepen your 
understanding of the impact that your CAS participation is having 
on you, reflections can also provide us with an opportunity to see, 
or hear, your achievements in the outcomes. It could be argued that 
there are some learning outcomes that can only be shown through 
reflection. Which outcomes do you think these might be? 

Other forms of evidence can come through documents or 
‘artifacts’ of your involvement. This could include certificates, awards, 
participation logs, photographs, e-mails, or things you produce. 
Planning documents can also be important. These documents are 
often produced as you apply the CAS stages. A well-researched CAS 
proposal, or an action plan, or the results of a community-mapping 
exercise, or a needs-and-assets analysis all have the potential to 
provide evidence in different CAS learning outcomes.

The content of CAS interviews as well as informal discussions with 
your CAS coordinator or your CAS advisor can be another method of 
showing evidence. You might be asked specific questions about the 
learning outcomes during these discussions, such as ‘How have you 

been challenged during CAS? Has this involved learning new skills?’ 
The evidence may come out organically during discussions, similar to 
how it comes out during reflections.

Considering the need for you to show evidence in achieving all 
seven learning outcomes, it may seem strange to hear that you 
should not plan for CAS with the outcomes specifically in mind. While 
it is a good idea to think about which learning outcomes might be 
achieved as you develop ideas for CAS experiences that you might 
get involved in, it is best to let the achievement come naturally rather 
than specifically trying to show evidence in the outcome. You do not 
plan for involvement in a CAS experience specifically so that you can 
show evidence of identifying your own strengths, for example. Instead 
you should look back at your participation and think about how you 
may have shown a great understanding of yourself. Perhaps the only 
exception is LO6 (demonstrate engagement with issues of global 
significance), where showing evidence of this outcome is an explicit 
part of the planning process.

How much is enough?
The IB CAS guide does not provide specific quantities in regards 
to how many times you need to show evidence in each learning 
outcome. What it does say is that you need to achieve each learning 
outcome at least once in your CAS participation, and that some 
learning outcomes may be achieved many times, while others may 
be achieved less often. It is therefore up to your school to clarify its 
expectations in regards to how much evidence is enough. It is likely 
that you will find these details in your school’s CAS handbook, and 
that any questions you have about this matter can be clarified by your 
CAS coordinator, CAS advisor or Diploma Programme coordinator. 

Peter Muir is an experienced CAS workshop leader and was 
a member of the curriculum review team that developed the 
2015 CAS guide. He is the CAS coordinator and teaches TOK at 
Discovery College, Hong Kong.

Evidence can include 
photographs, logs, 
certificates, awards 
and e-mails
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Knowledge frameworks
Scope and application

Different AOKs offer different ways of describing the world and 
attempt to answer different sorts of questions about it. Thinking 
about the scope of an AOK is to think about what it is that that AOK 
thinks it is doing. What sorts of questions are being asked in the 
various AOKs and what sorts of answers are going to be accepted  
as appropriate?

Asking the right questions
If you asked me a question about why the Europeans sailed to all the 
corners of the world in the sixteenth and seventeenth centuries, and 
I answered, ‘because the winds took them there’, you might suggest 
that I’ve misunderstood the nature of your question. I told you how 
they moved about, but not why. In other words, I’ve not understood 
that the question you were asking was a historical question, one that 
asks about human beings, their motives, beliefs and desires, and the 
cause-and-effect relationships between human actions and events. My 

The knowledge frameworks (KFs) in the TOK specification offer 
you another way of exploring the construction of knowledge 

(see IB REVIEW, Vol. 1, No. 1, p. 42). Each area of knowledge (AOK) 
attempts to make claims about the world, but they do so in different 
ways.

A useful metaphor to describe the notion of the differences 
between the scope and applications of AOKs would be the differences 
between different types of maps. In fact, the TOK subject guide 
makes heavy use of this metaphor. For example, some maps include 
nothing but physical geography, and some include only borders, 
roads and cities. In other words, they are trying to answer different 
questions: ‘What does the world physically look like?’ on one hand 
and ‘What and where are the places that humans have created’ on 
the other. Think of when you switch between views on online maps. 
Sometime you want to see a road map, sometimes the Earth view, and 
sometimes the street view, depending on what you want to know.

THEORY OF KNOWLEDGE

John Sprague offers advice on the first of the knowledge frameworks — scope and application — 
so that you can make use of it in your TOK essay or presentation

The Large Hadron 
Collider
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answer was more physical in nature — how bodies and objects relate. 
I had misunderstood the scope and application of your question. 
When choosing which AOK is relevant to a particular question you are 
asking, you are choosing which AOK’s scope the question lies within 
and are seeking to apply the methods and concepts of that AOK to 
your question.

We see that asking questions relevant to one AOK in the context of 
another is patently absurd: ‘What is the mass of charity?’ clearly mixes 
up the natural sciences (which, in part, describe objective features of 
objects, like mass, in the world) and ethical knowledge (which seeks 
to identify how we create ethical value). In other words, the scope and 
application of the natural sciences (where you develop quantitative 
measurements of things) doesn’t extend to the sorts of things you 
might explore in ethics (charity, goodness, evil etc.). 

This claim that different AOKs explore different aspects of the 
world is not always uncontentious. It could be argued that the 
natural or human sciences are, in fact, the best way to explore moral 
behaviour. In other words, rightness or wrongness in our behaviour is 
measureable, sometimes by measuring things like people’s qualitative 
claims of happiness or pain, or the degree of something called 
‘flourishing’, or the relative outcomes of other measurable elements 
of human experience. But the knowledge question arises: how reliable 
are such measurements?

So not all subjects are out to do the same sort of thing or answer 
the same sorts of questions, and recognising this is a huge step when 
it comes to comparing how reliable sources of knowledge are.

For instance, if I was interested in exactly how the Large Hadron 
Collider works and what it was meant to achieve, I would probably 
not ask my PE teacher (unless she was also the physics teacher). At 
the same time, however, if I was having trouble with shin splints, or 
wondering about how to optimise my training routines, I wouldn’t ask 
my physics teacher. This is not to suggest that the individual teachers 
don’t have a wide-ranging expertise or knowledge base, just that the 
disciplines of physics and sports science (though both within the realm 
of science) explore different sorts of questions and authorities in those 
subjects, and might not have the expertise for answering questions 
in each other’s subject. The scope and application of the AOKs are 
quite different.

Nonoverlapping magisteria
Stephen Jay Gould’s notion of nonoverlapping magisteria (NOMA) 
illustrates these concepts. Gould, a Harvard professor of biology and 
member of the National Academy of Sciences, addressed the question 
of the scope and application of science and religion, arguing that they 
are not in conflict, precisely because they are each out to construct 

Harris, S. (2010), The Moral Landscape, Free Press.

‘Science can answer moral questions’: www.tinyurl.com/qb3an6m

References and resources 

Is an analysis of 
charity limited to 
the ethics AOK?
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John Sprague is the lead editor of IB REVIEW, teaches IB 
philosophy at the Tanglin Trust School, Singapore, and is an 
examiner and an IB workshop leader. His TOK: Skills for Success 
is published by Hodder Education.

quite different types of knowledge. If they were trying to do the same 
thing they would be in conflict, but because they are out to ask and 
answer different types of questions, they are not (see IB REVIEW, Vol. 3, 
No. 3, p. 42).

In other words, the ‘respective domains’, or what the knowledge 
framework would call the scope and application of science and 
religion, are quite different. The word ‘magisteria’ comes from the 
latin magister, meaning to teach, and the suggestion is that science 
and religion have the authority to teach us different things about our 
experience in the world: science can teach us the answers to questions 
of empirical facts and theories about why these observable facts are 
the way they are, and religion offers answers when we ask about 
moral meaning and value. As Gould put it, scientists ‘study how the 
heavens go, and [theologians] determine how to go to heaven’. So too 
in relation to our physics and PE teachers: the scope of their expertise 
extends to certain types of questions but not others.

Not all scientists or theologians would agree with Gould. Religious 
knowledge systems often do make empirical claims about the world 
and the things within it. Likewise, the human and natural sciences do 
make claims about the natural basis of meaning and value in human 
life. Sam Harris attempts to make this sort of claim in relation to 
natural sciences and ethics in The Moral Landscape, when he suggests 
that moral claims about what is right or wrong has to do with a sort 
of human flourishing, and that the sorts of thing that allow human 
flourishing can be objectively identified and measured. This is to say 
that the scope and application of the scientific method can extend to 
questions of moral value — or, more simply, that the AOKs of ethics 
and science are not necessarily distinct.

Different systems, different scopes
One criticism is to ask just how far that imposition of the scientific 
method on questions of moral value extends. While Harris might 
suggest that it is an objective claim that certain types of behaviour 
promote human flourishing, it’s not at all clear that what constitutes 
flourishing is also objectively agreed upon. As human beings are 
social by nature, to flourish means to flourish within a social or 
cultural context. Suggesting that the scope of science extends to what 
flourishing must mean seems to ignore the deeply cultural context 
of what it means to flourish in a life. This relativity doesn’t sit as 
comfortably with the scientific outlook as Harris might hope it does.

But in general Gould’s point is important to keep in mind. In trying 
to answer questions about how the world works, scientific enquiry 
follows a method rooted in observation (an overlap with another 
element of the knowledge framework). Too often religious thinkers 
attempt to apply the same sort of inquiry, but sidestep this necessary 
element in the construction of scientific knowledge, attempting 
to justify claims about the observable world through reference to 
unverifiable or unfalsifiable claims made in sacred texts or based on 
personal revelation. 

In other words, making the scientific claim that the world was 
created in 6 days based on evidence provided by the Bible isn’t doing 
science (applying the scientific method) in any traditional sense. The 
scope of the scientific method extends to observable and testable 
experimentation, not to the evidence provided by sacred texts. Thinking 
about the scope and application of natural science and religious 
knowledge systems gives you the opportunity to compare the two and 
suggest that when doing science or history, one cannot appeal to an 
ancient text as part of that ‘scientific’ or ‘historical’ process. 

This point cuts in the other direction as well. Suggesting that 
religious claims should only be seen as poor attempts at finding 
scientific truth (as ‘new atheists’ are prone to do) ignores the far wider 
scope and application of religious knowledge systems, which includes 
the seeking of meaning and significance of living a human life. 
Characterising all religious belief as bad science and then dismissing 
it for being bad science is certainly a straw man argument, and 
is to wilfully misread the scope and application of what religious 
knowledge systems are generally trying to do. 

Constructing knowledge
When thinking about what the scope and applications of an AOK are, 
you should ask questions like the following:

 ■ What is this AOK trying to do? 
 ■ What problem(s) is this AOK best suited to respond to?
 ■ In what contexts does it make sense to apply this AOK?
 ■ How do these questions associated with one AOK compare with 

other AOKs?
In addition to clear distinctions, there are undoubtedly important 

overlaps when considering various AOKs in relation to their scope, and 
exploring the scope or applications of one or another AOK is not to 
suggest that they should be separate, it only means to consider them 
separately. This means that in a complex and ever-changing world, it 
does make sense to use a number of AOKs to understand how we 
construct knowledge. We might, for instance, temper our scientific 
experiments with ethical beliefs about the value of human or animal 
life, or we might try to apply our current biological and physical 
knowledge to historical accounts of events in the past. 

Even though the disciplines we study in school and university are 
indeed distinct in terms of how the courses are run, it takes no time at 
all to recognise that constructing knowledge within any AOK requires 
knowledge from other AOKs as well. Don’t forget this exploration 
of similarities when developing presentations or responses to the 
prescribed titles.

Analysing the scope and application of knowledge might also 
help you avoid a common TOK trap that students often fall into 
when discussing ethics and religious knowledge systems — religious 
knowledge is too often thought of as synonymous with ethical 
knowledge. The fallacious argument runs something like this: religion 
gives us rules on how to behave, ethics gives us rules on how to 
behave, therefore religious knowledge and ethical knowledge are the 
same thing. Don’t think like this.

Taken at this level there are similarities between the two, but the 
more sophisticated student will recognise that the normative rules and 
claims (claims about what is the right thing to do: like ‘don’t steal’) that 
religions and ethical systems say we should follow are an outcome of 
quite different processes, theories and systems of beliefs. You should 
explore these processes and theories, not just focus on the outcomes. 
The thinking and the theoretical background that goes into developing 
the rules are significantly different depending on the AOK. Don’t 
assume that religion is just ethics. You can argue for it, if you like, but 
you must offer an explicit argument. 
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EXTENDED ESSAY

Why you  
should consider  
a mathematics EE

that interests you, and that is not too advanced. You should be able to 
explain your topic using mathematics that is in or just a little beyond 
the syllabus. Students that do well aren’t overambitious — don’t aim 
to produce a research paper on a new area of mathematics that is 
way beyond the IB syllabus and that you might find difficult to show 
a deep understanding of.

Applying mathematics
Alternatively, you may choose to explore a research question that 
analyses data using mathematics or statistics, often in a practical 
way. For example, you might want to use decision mathematics, such 
as Dijkstra’s algorithm, to explore the shortest route from home to 
school. Alternatively, many students perform a statistical analysis on 
data to answer a question. For example, my favourite football team 
was recently relegated from the English Premier League, so I might 
look at how long teams have taken to get back again. I might look at 
data from English football over the last, say, 100 years to answer the 
research question:

When will Aston Villa get back into the Premier League?

You do not have to be a mathematical genius to do an extended 
essay (EE) in mathematics. It is certainly an attractive option 

for talented mathematicians, but everyone — whether you 
do mathematics at HL, SL or MSSL — should consider writing a 
mathematics EE. 

There are two types of mathematics EE: those that look purely 
at a question of mathematical theory, and those that seek to apply 
mathematics to answer a question.

Pure mathematics
More talented mathematicians may consider looking further into a 
mathematics topic you may have come across somewhere — perhaps 
in a lesson, in TOK, or from your reading. For example, you might have 
looked at fractals and choose to ask the research question:

What is the Mandelbrot set, and how is it constructed?
Or you might have heard of Hilbert’s hotel and want to consider:

How many infinities are there?
Most pure mathematics EEs are produced by HL mathematics 

candidates, but not all. Make sure you choose an area of mathematics 

Could you 
investigate 
Hilbert’s hotel as 
part of your EE?

Paul Jackson provides guidelines to help you produce an excellent mathematics extended essay
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Sometimes it can be hard to score highly on an EE that applies 
mathematics, as some candidates use a limited, repetitive range of 
mathematics. It is important to remember that you should decide 
on what statistical tests to apply, based on an analysis of the data. 
Students who do badly tend to decide in advance that they are 
going to do chi-squared tests, for example, with no justification 
or explanation.

The EE assessment criteria
It pays to follow the new assessment criteria carefully as you write 
your mathematics EE.

Criterion A: focus and method
Make sure you introduce your essay by clearly stating a research 
question. Explain why you chose the topic, why it is of interest to you 
and how you plan to answer the EE question. Try to be clear what 
exactly you are aiming to do, so that your essay is well focused — 
don’t put in irrelevant material to pad out your essay to 4000 words. 
Keep the focus and methodology on your research question.

Criterion B: knowledge and understanding
The source materials you use and quote in your bibliography need 
to be relevant and appropriate. For example, in an applied essay, 
perhaps on basketball data, make sure your bibliography isn’t just 
the basketball sources for your data. You need also to have some 
references to the mathematical content and theory, e.g. showing how 
you have considered analysing your data statistically. Make sure that 

the way you write mathematical notation is correct, making use of an 
equation editor.

Criterion C: critical thinking
This is the most important criterion, worth more than a third of the 
marks. It assesses three strands:

 ■ how appropriate your research is
 ■ how well you have analysed your question
 ■ how well you discuss and evaluate your findings

There should be an overall conclusion to the essay, which examines 
the extent to which you have answered your research question. More 
importantly, however, you need to evaluate what you have found 
throughout the EE. What is envisaged is a continuous process of 
evaluation and reflection on where to go next, which will also be 
assessed in criterion E.

A good example of critical thinking in mathematics occurred with 
a student I recently supervised. He loves video games and knew he 
wanted to look at the mathematics involved as his research area. On 
taking some measurements from the screen, he wondered about 
acceleration and how the acceleration of a body falling in a video game 
compares to gravity, and this gave him his initial research question. His 
idea was to see how the game would change as acceleration changed. 
He realised it need not be a constant, but could be any function of 
time. He found that trigonometric functions gave interesting results, 
and varied the parameters to see the effects. His critical thinking and 
confidence in using mathematics as an area of knowledge from TOK 
enabled him to produce an essay that grew from a simple application 

How can varying 
acceleration 
fundamentally 
change video 
games?
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of kinematics to one in which he was creatively and critically using 
his mathematics to begin to see limitless possibilities in how varying 
acceleration can fundamentally change video games. What at first had 
appeared to be an essay with a fairly straightforward application of 
‘distance divided by time’ became an excellent EE through his critical 
thinking and reflection. 

Criterion D: presentation
Make sure your EE does not exceed 4000 words. Appendices should 
only be used for raw data or computer programs, so do not be 
tempted to add extra material which might take the essay over 
4000 words by writing in footnotes or the appendices. If anything, a 
mathematics EE should be well below 4000 words due to the amount 
of algebra you will be using. Mathematical notation and algebraic 
expressions and equations do not count as words, which is why a 
good mathematics essay will often be well below the word limit.

Make sure the formal elements of the title page, table of 
contents, page numbers and bibliography are all included. Using * 
for multiplication and ^ for powers is not appropriate mathematical 
writing, so use of such notation will be penalized under this criterion.

Criterion E: engagement
While planning and writing your EE, you are required to complete a 
reflections on planning and progress form. It helps if you visualise the 
final version of the EE as the result of a journey, which starts with 
the process of deciding on a research area, which in time will be 
refined to a research question. During the essay you will be expected 
to reflect on what you have done, and to decide where to go next. 
You will notice that the title of this criterion is ‘engagement’ — it will 
measure the extent to which you personally engage with your chosen 
topic, so it is important that you find a topic you are really interested 
in and feel passionate about. Don’t allow yourself to be persuaded 
into doing something you are not really interested in. This is your 
chance to explore an area of knowledge in mathematics that means 
something to you.

To do well in this criterion, your form needs to make clear the 
journey you have taken in writing your EE, how you overcame setbacks, 
and how you reflected on what you found and chose where to go 
next in order to make the essay your own. For example, some students 
choose their EE research interest as a result of their CAS projects. One 

student I supervised obtained data on the spread of a disease from 
her medical placement. Another got data from her voluntary work 
coaching swimming, measuring improvements in swim times of her 
students. You are not obliged to link your EE to CAS, but if your essay 
does spring from a CAS involvement or opportunity, it can help you 
show a genuine engagement with your subject.

Using mathematics
Don’t just write about the mathematics involved in your EE, actually 
do it. For example, make sure definitions of mathematical terms are 
fully explained. If a theorem is used, prove it, or if it is too difficult, it 
should at least be explained by a clear example. Essentially, you need to 
demonstrate that you fully understand the mathematics you are using.

Show the steps in the algebra you use. If steps are missed, the 
examiner will ask ‘has the student taken this from a source?’ or ‘does 
the student really understand what has been written?’ Any quotes you 
use need to be cited, but it is usually better in a mathematics EE to 
express the mathematics clearly, step by step in your own words, rather 
than quote extensively from elsewhere. You just need to acknowledge 
the source, perhaps in a footnote and in the bibliography.

Make sure you take opportunities to actually do the mathematics 
rather than just talk about it. A good example is when candidates use 
the golden ratio in their EEs. It can be derived readily from a quadratic 
equation, which should be set up and solved. Students who just quote 
the ratio without proof will score poorly.

In a statistical project, start with the raw data (put it in the 
appendix if necessary), which you might collect yourself (primary 
data, like the swimming example above) or you might obtain the 
data from a secondary source (as in the disease data). The data need 
to be represented graphically and summary statistics obtained. The 
analysis you do — e.g. distributions and tests — should be based on 
a consideration of that data. A common error in cricket or baseball 
essays is to start with averages or percentages — there is little 
mathematics you can do with these. It is much better to start with the 
actual data from each game or innings and obtain averages and fit a 
distribution from this raw data.

Engaging with your essay
Think again about criterion E. It is much easier to engage with a topic 
if you are interested in it and care passionately about it. If that topic 
is a purely mathematical topic, choose an area of mathematics that 
really fascinates you.

On the other hand, if what really interests you is not one of your 
six Diploma subjects, perhaps mathematics can come to your rescue, 
because if you can find sufficient data on your area of interest, you 
could consider analysing it mathematically or statistically, and present 
it as a mathematics EE.  If you love football, basketball or any sport, if 
you feel proud of your country or an industry you have connections 
with or would like a career in, if you have a passion for a type of 
music, film, TV programme or video game, then ask yourself: can I 
get hold of some data which would enable me to analyse my passion 
mathematically or statistically? If so, consider doing a mathematics EE.

Paul Jackson is head of mathematics at German Swiss 
International School, Hong Kong. He has been an IB teacher 
for over 10 years and is principal examiner for IB Diploma 
mathematics EEs, as well as an examiner for HL mathematics.
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Oculus
Helping people see

Eighty per cent of visual impairments can be cured — so why haven’t they been?  
Five first-year IB students attempted to help alleviate this issue by founding the Oculus charity

fuel us on our mission. Aside from the obvious reasons why vision is 
desirable (e.g. it can help people to gain independence and education, 
and thus support their families and communities to reverse the cycle 
of poverty), we did not realise just how feasible and viable saving 
vision truly is. One cataract surgery costs less that US$40 — that is 10 
cafeteria meals at our school. How could the five of us not skip two 
lunch meals for such a worthy cause?

Establishing the charity
We organised many events to raise awareness and funds for this cause. 
Our first objective was to create a brand reputation for our charity 
group. We designed a logo, which appeared in all of our promotional 

Fans of Harry Potter will also know that ‘Oculus reparo’ is a magic 
spell that repairs eyeglasses. We wanted to achieve more than 

that — to restore vision. Our slogan was ‘We are on a mission to 
save vision’. We strived to educate and raise awareness of sight 
impediments and to raise funds to help people in developing countries 
restore eyesight.

Why vision?
Inspired by the hopeful statistic that 80% of visual impairments can 
be cured, we decided to further investigate why saving vision would 
be a meaningful cause. We could all imagine what life without sight 
would be like — dark and difficult — and this alone was enough to 

CREATIVITY, ACTIVITY, SERVICE
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materials and helped us gain brand recognition. We also marketed 
all our events. For example, in our debut cookie sale, we created a 
series of posters with a bold and colourful graphic style. The distinct 
aesthetics quickly became the style for the group. We also published 
a promotional video (www.tinyurl.com/hrhv353) and organised a 
‘cookie countdown’ on our Facebook page to hype up the events. 
Convenience was key to our influence, so we offered a delivery service 
to both teachers and students and advertised our event to all students 
through presenting at year-group assemblies.

Why bother? We felt it was important to establish a brand 
reputation and maintain a relationship between our group and the 
students to create a positive impression, and pave the way for our 
future events. Our marketing strategy was to give people subtle 
reminders everywhere. We hoped that a student would see the 
poster at school, be reminded of the event on Facebook and witness 
the cookie delivery process. Our holistic approach led to us raising 
three times more than all the other bake sales in our school. Seeing 
how donations reflected our efforts in maximising the cookie sale 
fundraiser motivated us to go the distance and think bigger. Vision 
was indeed within reach and it only became more and more possible 
as we carried out our mission.

For more information about our fundraising campaign and 
marketing strategy see www.tinyurl.com/jc5gjww

Events
Charity work is not just about raising funds with cookies, candy and 
other treats. We aimed to provide donors with the best education 
about where their money was going. We had a stall at the annual 
school fair and hosted a blindfolded Pictionary activity. At the stall, 
we gave sensory workshops to simulate the difficulty of completing 
basic actions without eyesight. The school fair also enabled us to reach 
people outside of our school community.

Familiar with fundraising events such as a 24-hour ‘knit-a-thon’, 
we decided to implement a 24-hour ‘read-a-thon’, as it was not only 
an opportunity for students to read more, but also helped students to 
be more aware of and grateful for their vision. To further spread our 
message, we introduced the read-a-thon to our sister junior school as 
well. We held talks and assemblies for the year 4 and year 6 students, 
using mini-hearing games to initiate discussions on the importance 
of vision. Utilising facts and figures provided by Orbis, we were able 
to educate the students about the local and global scale of vision 
impairment and how donations could make a difference.

We realised that interactive games, question and answer games and 
prizes were great tools in engaging the younger students. We were 
astonished by the support the students gave us as we received long 
lists of all the books each student read. It is particularly heartwarming 
that the younger students still enthusiastically recognise us along 
the corridor.

In action
Our CAS project also competed against numerous schools across Hong 
Kong as part of the Orbis student ambassador campaign. We won the 
‘Best Fundraising Project’ award and were given the opportunity to 
travel to Linyi in Shandong, China. This gave us a glimpse into the work 
Orbis had been doing in rural China, allowing us to see how our CAS 
project contributed to the work of Orbis in developing areas of China.

Not only did we visit patients in Orbis’ partnering eye hospital 
and observed a live strabismus surgery, we also visited the homes of 

three families who had received cataract or strabismus surgery. This 
experience allowed us to see how patients are assisted in real life, 
beyond raising awareness and funds in a safe school environment.

Looking ahead
Now that we have set the precedent for global visual impairment 
awareness and fundraising in our local community, Oculus will continue 
to operate. Our successors will be holding new and exciting events to 
follow on with our work, such as a concert in the dark. We are also 
hopeful that Oculus will expand into our respective universities.

Kaye Wong, Flora Wing Lam Chan, Shannon Yueng, Anson 
Tong and Jasmine Hui study the IB Diploma Programme at  
Sha Tin College, Hong Kong.
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IB ALUMNI

Charmain Li
After achieving 44 points in the IB Diploma at 

Sha Tin College, Hong Kong, Charmain Li went 
on to study biochemistry at Imperial College 

London, followed by a Masters in biochemical 
engineering at UCL. She is now working as 
a life science specialist at LEK Consulting, 

London. Paul Hoang spoke to her about her 
experiences as a Diploma student.

PH What are your memories of the IB Diploma?

CL I remember back in 2011 feeling swamped with back-to-back 
exams and being uncertain about what the future would look like. 
The IB really lives up to its advertising spiel of being a well-rounded, 
well-respected and internationally minded programme. It was not 
until I had gotten to university that I realised what good preparation 
it had given me. From my personal experience at university, I 
found people who had done the IB tended to have a broader and 
more international perspective even at relatively elite, multicultural 
universities — so this ability to tackle life with a global outlook has 
been my strongest takeaway from the IB.

PH Besides global perspectives, how else did the IB prepare you 
for university?

CL Although there was still quite a learning curve once I got to 
university, the IB really prepares you to be able to juggle several balls 
at the same time. Taking six IB subjects, each with their individual 
coursework timelines, pushes you to organise and 
manage your time more efficiently. This is a skill that 
I am now finding crucial for my work as a consultant 
where there is rarely enough time for everything. 
Developing an ability to choose and prioritise the 
most important tasks was so valuable to me during 
university as well.

 I think the CAS programme systematically pushed 
us to engage in activities we might not have done 
otherwise. By the end of the 2 years, everyone in my 
year group had the opportunity to venture out of their 
comfort zone and spend a considerable amount of 
time engaged in all three areas of CAS, developing new 
skills and tackling new challenges. These experiences 
coloured my attitude during university to take on a 
more proactive role to contribute towards worthwhile 
charitable causes, join societies I had never heard of, or 
even try activities I suspected I wouldn’t like. 

PH You achieved 44 points out of the maximum 45 in the IB 
Diploma, so I’m assuming you must have enjoyed the subjects you 
chose. Did you have a favourite subject or part of the IB?

CL Actually, deciding on which subjects to take for the IB was 
excruciating — I really can’t imagine what I’d have done if I could 
only pick four subjects for A-levels. To this day, I still can’t answer 
the question about what my favourite subject was. There were 
moments when I found things demanding or difficult, but thinking 
back I really did enjoy all aspects of my senior school studies.
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PH How did you decide on what to study at university, having 
enjoyed all your IB subjects?

CL Being fickle-minded with my interests meant I’d also changed 
my mind about higher education multiple times as well — from 
medicine, to PPS (politics, psychology and sociology), to engineering, 
to pharmacy. I guess the point here is that I really loved the variety. 
The breadth the IB provides made it possible for me to consider 
pursuing any of these options within this broad spectrum.

PH What did you end up studying at university?

CL I studied biochemistry, which can be boiled down to the study of 
chemical reactions involved in biological processes. It was very research 
based. I found laboratory research cutting-edge and interesting, but 
wanted to be involved in something with more of a tangible impact, 
hence I also did a Masters in biochemical engineering.

 Despite similarities in the name (biochemistry and biochemical 
engineering), the focus was completely different and dealt with the 
practical engineering aspect of how to develop a scientific discovery 
into a feasible large-scale production process and bring drugs, 
vaccines or biotherapeutics to market. Although my focus was 
primarily on aspects of process design, management and validation 
in relation to the pharmaceutical industry, these same processes 
are central to other industries as well, with pilot plant work and 
case studies on beer fermentation, ice cream production and the 
hypothetical production of bioweapons such as anthrax.

PH How did this lead to your current profession?

CL I work within the life science practice of a strategy consulting 
firm, where I specialise in cases that involve the biopharmaceutical 

and healthcare sectors within Europe and the middle east. You can 
think of consultancies as dedicated troubleshooters that businesses 
hire to solve problems they don’t have the expertise or experience 
to deal with. Within life sciences for example, my projects might 
involve assessing which diseases a compound in its early stages 
of development could target best, and determining what the 
next best step of investment should be. There’s also a lot going 
on within the venture capital and private equity areas for life 
sciences recently. 

PH Which aspects of your job do you enjoy most?

CL Although we aren’t working directly to ‘save the planet’ 
with science, I personally find it rewarding to be involved with 
events and research that shape the pharmaceutical landscape 
and observe the forces at work behind the scenes. So far I’ve 
only been directly involved in health-related areas, but other 
exciting projects floating around the office have involved the 
intersection of wearable technology and devices, driverless cars and  
smart travel.

PH What advice do you have for students reading this article?

CL In hindsight, years 12 and 13 were my favourite 2 years at high 
school — a time that was one of my busiest and most academically 
challenging, but also with the luxuries of ‘increased responsibility’ 
of free periods and smaller classes. It might be difficult at times, 
but try to enjoy your IB Diploma years — they may well be the best 
part of your life with the comfort of being in a familiar environment 
with all your friends and teachers. Sha Tin College will always hold a 
dear place in my heart, and those 2 years doing the IB have certainly 
shaped the last few years of my life.
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Equity in the 
distribution  
of income

Perfect equality?
Equality of income occurs when everyone earns the same amount, 
while equity of income occurs when everyone earns a fair amount 
based on criteria such as effort, skills and qualifications needed to 
complete the work. Most governments strive to promote income 
equity because a society with perfect income equality, though 
idealistic and utopian, would not function due to the lack of economic 
incentives. Equality would require a highly planned economy where 
the fundamental economic questions of what, how and for whom 
production should take place are decided by the government.

A perfectly equal society is economically inefficient because 
there is a lack of incentive to work harder — no matter how hard 
individuals work, they will receive the same reward as somebody 
who did not contribute at all. Economics assumes that individuals 
are rational and self-serving, so they make choices that maximise 
personal utility (satisfaction) — they are more concerned about  the 

Income inequality is a growing issue in most OECD countries. 
Though most commonly associated with the developing world, 
absolute poverty is also a problem in developed nations such as 

the USA, where 1.5 million people live on $2 a day, being unable to 
meet their basic survival needs (Edin and Shaefer). Relative poverty, 
which describes people whose income is lower compared to the 
average income in a country, is an issue because resentment towards 
the wealthy can result in social unrest.

GROUP 3: ECONOMICS

Unit 2.3 Equity in the distribution of income:
• the meaning of equity in the distribution of income
• indicators of income equality/inequality
• measures to promote equity

Exam context 

Kathleen Chen examines the issue of income inequality and its economic implications

The USA is considered 
one of the most unequal 
developed countries
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private costs of consumption than the social costs. People want to 
ensure that their needs and wants are met before they want to help 
others. They want incentives and rewards for working harder, and 
the most common form of incentive is money, or income.

The concept of equity is normative, because fairness is subjective. 
For instance, some believe that it is only fair that those who work 
hard are rewarded for their efforts. Others would argue that we 
should support the marginalised members of society because they 
do not earn a fair income, and some don’t have the ability or 
capacity to do so.

Curves and coefficients
The degree of income inequality can be quantified by seeing how 
a country’s national income is distributed among the different 
segments of society. In Figure 1, the population has been divided 
into deciles (10% segments of the population), and a Lorenz curve 
can be constructed by plotting the share of national income held 
by the first 10%, the first 20%, and so on. The curve, named after 
American economist Max Lorenz (1876–1959), can be compared 
with the line of absolute equality, which represents a situation where 
the first 10% of the population earns 10% of the country’s national 
income, and the next 10% of the population also earns 10% of the 
country’s national income. The further a country’s Lorenz curve is 
from the line of absolute equality, the more unequal the distribution 
of income.

Another tool used by economists is the Gini coefficient, named 
after Italian statistician Corrado Gini (1884–1965). This method 
uses a numerical ratio that measures the degree of income inequality 
in a country. It is calculated by dividing the area between the line 
of absolute equality and the Lorenz curve (area A) by the total area 
under the line of equality (areas A + B), as shown in Figure 2.

The line of absolute equality has a Gini coefficient of 0, whereas 
a situation of absolute inequality would have a Gini coefficient of 
1. In short, the higher the Gini coefficient of a country, the more 
unequal the distribution of income.

Dream vs reality
The free market inevitably leads to income inequality. Different 
types of labour and skillsets are valued unequally, with some jobs 
paying better than others. In addition, the existence of private 
property means that individuals can accumulate factors of 
production and can pass their wealth on to future generations. 
This means that some people have a headstart as soon as they are 
born. The problem is exacerbated because goods are allocated by 
the market forces of supply and demand, so prices can be driven up 
until some people cannot afford essential goods and services.

1 To what extent does the subjectivity of people’s definitions of 
equity pose a challenge to economic policy making?
2 One of the main assumptions of economics is that individuals 
consider private cost and benefit before social cost and benefit. To 
what extent is this assumption justified?
3 How much certainty can be attributed to statistics in the human 
sciences?
4 What role do culture and ethics play in our understanding of 
inequality?

Theory of knowledge 

1 What is the Gini coefficient of the country you live in? Do you 
think this number reflects the level of inequality that you experience 
in your everyday life?
2 Research the tax system in your country. How high are the 
marginal tax rates for the wealthiest people? Do you think this is 
equitable?

Questions and activities 
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Capital flight  The movement of capital out of a country due to 
a lack of confidence in the country, or to seek better prospects 
overseas.

Free market  An economic system where goods and services are 
rationed by the market forces of supply and demand.

Opportunity cost  The next-best alternative forgone when an 
economic decision is made.

Planned economy  An economic system where the government 
answers the economic questions of what to produce, how to produce 
and for whom to produce.

Utility  A measure of the level of satisfaction or pleasure gained from 
the consumption of a good or service.

Glossary 

So if absolute income equality and absolute income inequality 
are both undesirable, what should governments work towards? 
Perhaps the answer is to attain equality of opportunity, where 
any individual can improve his or her socioeconomic situation by 
virtue of hard work and character.

This is essentially the idea of the American dream. This ideal 
promotes inequality of outcomes, accepting that some people will 
become more successful than others, but attempts to grant every 
person the basic tools for self-improvement, irrespective of their birth.

However, the USA is considered one of the most unequal among 
developed countries (Lepore), as income inequality has crept back 
to the levels of the 1920s (Stone et al.). The USA’s Gini coefficient is 
0.41, more unequal than Guinea (0.34) and Cambodia (0.31). 

The dilemmas and struggles facing Americans in the 1920s are 
illustrated in F. Scott Fitzgerald’s novel The Great Gatsby, which 
suggests that in the 1920s there was already an inkling that the 

American dream was no longer possible, despite how easy it was to 
believe in. Despite the prosperity achieved during that time, many 
Americans lived below the poverty line and ‘the rich [got] richer 
and the poor [got] children’. The rapid growth of the consumer 
goods and stock markets mainly benefited high-income earners who 
were able to invest, while farmers, industrial workers, women and 
minorities were unable to share the gains.

According to a study by the University of California, Berkeley, 
the USA’s recovery from the 2008 financial recession resulted in 

the top 1% getting 95% of income 
gains (Payne), because the wealthiest 
1% had the resources to invest in 
low stock prices, and thus benefited 
from the subsequent rebound in stock 
prices. The stock market recovered 
more quickly than the economy, 
returning to 2007 levels in 2011, while 
unemployment only returned to pre-
downturn levels in 2015.

Possible solutions
One of the most common methods 
of income redistribution is the use 
of a progressive tax system, in which 
those with high incomes pay a higher 
percentage of their income as tax, i.e. 
the marginal tax rate is higher than 
the average tax rate. Under this system, 
the lowest-income earners may not be 
taxed at all depending on how much 
they earn and the amount of tax-free 
income allowed by the government.

Taxes make up the bulk of 
government revenue, which is used to 

Subsidised provision 
of essential services 
increases the quality of 
labour in the long term

Only the wealthiest 
1% had the resources 
to invest in low stock 
prices during the 
2008 recession
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finance social services and to provide support during recessions 
and periods of high inflation. However, taxing high-income earners 
heavily could compel them to move their factors of production 
elsewhere, resulting in capital flight. They may be prompted to 
invest their money in a country with more favourable tax rates, 
reducing investment in their home country. They may even be 
prompted to work abroad where they can keep a higher share of 
their income, resulting in human capital flight. In addition, 
higher taxes reduce people’s disposable income, thereby reducing 
consumption expenditure. This could lower aggregate demand, 
negatively impacting economic growth and employment.

Another possible solution is the direct or subsidised provision 
of essential goods and services such as healthcare, housing and 
education. When these are made as affordable as possible for low 
income earners, the quality of labour increases in the long run. 
However, financing this solution involves a high opportunity cost 
for the government, because the money could have been used for 
alternative purposes such as improving the country’s infrastructure.

Some governments use a minimum wage to ensure that all 
workers earn enough for them to meet their basic needs. However, 
raising the minimum wage causes the cost of labour for firms to 
increase. If firms are required to pay a higher cost, they might not be 
willing to hire as many workers, so the effect of the policy would be 
limited, at least in the short run.

Conclusions
A disadvantage of free markets is the widespread existence of income 
inequality. The divide between low and high income earners is 
increasing in many economically developed nations, including the 
USA, Singapore and Hong Kong. Solving income inequality often 
involves making the economy less of a free market. However, the 
inefficiencies associated with government intervention can make 
the allocation of resources less than socially optimal, and may 
compromise overall economic growth in the long run. Solutions 

include the use of progressive taxation, government provision of 
goods and services and the use of price controls, but governments 
must strike the right balance between too much and too little 
government intervention.

The divide between low and 
high earners is increasing 
in economically developed 
countries such as Hong Kong
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perception were, and linked this to the question of reliability of primary 
sources in the construction of historical knowledge. By the end of the 
presentation, a friend of the speaker had analysed the material and 
revealed that we had all performed poorly at recalling facts in the video 
— further demonstrating the main point of the presentation. 

The second was simply two students discussing their topic, one 
speaking while the other mind-mapped the ideas behind her. Then 
they would switch. By the end of the presentation the presenters had 
developed a map of the entire presentation, which clearly showed the 
connections between their ideas, thereby emphasising the clarity, the 
coherence and the progression of their argument. 

At the other end of the spectrum, I’ve seen far too may ‘debates’ 
that amount to two students simply giving one perspective, then 
another, with little genuine dialogue between them. Recently, nausea-
inducing Prezis have become a common problem. Costumes (e.g. 
togas, dusty university professor wigs, cheap military uniforms) tend 
to distract rather than inform. The number one consideration for the 
presentation must be to convey your ideas in a clear and compelling 
way. Entertainment through spectacle is not the aim, and if your 
examiner or teacher is too distracted by special effects, your essential 
ideas might not be getting through. 

Tell us what you think        #hoddermags

Choosing a format  
for your presentation 
So you’ve identified your real-life situation, extracted your knowledge question and developed a 
relevant and focused analysis of that question with illustrative examples, and know just how that 
analysis will help you uncover the TOK ideas within the situation. Good work. Now what’s the best 
way to present these ideas?

THEORY OF KNOWLEDGE

Do you create a dramatic skit? A video? An interactive Q&A 
session? Or do you just stand and talk? The decision you make 

here is an important one if you want your presentation to receive the 
score it deserves.

Once you’ve decided what you wish to say, you have to think about 
how to say it. Essays are restrained, whereas the TOK presentation has 
only two rules:

 ■ you cannot read from a script
 ■ you need to stick to the time constraints

There is no ‘right’ way, but there are better and worse ones. The 
better presentations clearly and succinctly convey ideas, while the 
worse ones are unclear, unfocused and make the TOK ideas even  
less clear.

From best to worst
The vast majority of presentations are straightforward PowerPoint/
Keynote/Google Slides presentations with a speaker or two. The 
advantage here is being able to project the main idea or images while 
the speaker offers a discussion. I’ve given top marks for many slide-
based presentations, so there’s nothing inherently wrong with them, 
but it can go badly. The most common mistake is when students turn 
their back on the audience and just read off the slides. They forget that 
the slides support the speaker and not the other way around.  

Neither of my favourite two TOK presentations from the last 20 years 
used slides. One started with a scene from a movie (not included in the 
time limit) followed by a questionnaire about what we had witnessed. 
The student then discussed how unreliable our memory and sense 
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