Lesson 5: The Power of Names

Context

Names ate often considered to be the most straightforward aspect of language—words simply as
labels for things. Because of the apparent simplicity of names, this is a good starting point for the
investigation of the nature of language.

This lesson considers examples of names for places and people in order o show how the
word-as-label model is inadequate in itself—how even apparenty simple names embody whole
tanges of connofation, abstraction and generalization, and thus illustrate wider aspects of the
phenomenon of language as a whole.

The lesson is effective as an introduction o the work on language and thought, because it raises
many points which can be addressed later,

Aims

¢ Toinvestigate the nature and power of names in language and their levels of meaning.

*  To consider the cultural and historical context of language.

Class Management

Srudents will need access to atlases, both present day and historical. Other reference sources of
African history would also be useful. It may be necessary for students to investigate the history
and meanings of their owa names in advance.

This lesson lends itself to group wortk for the geographical part, and individual work for the
collection of personal names,

Timing will depend on whether the gathering of all the information is to be a class activity or a
preparatory one {with students bringing the results of their research to the lesson). Either is
feasible. The structure of the lesson is open and any part of the content outlined may be
sufficient to stimulate the discussion.

Focus Activity

Consider a current political map of Africa. Consult a historical atlas and note changes in the
names of countries, particularly since the start of the Buropean colonialist petiod. Try also to
discover the origins of some current names for African countries,

Make a list of the personal names of members of the class. Exchange information with other
class members about their personal names. Do any of these names have known meanings, other
than simply referring to the person in question?

Amongst the Akans of Ghana, each individual receives a name (in addition to others) which
cortesponds to the day of the week on which he/she was born (see chatt below). Does anything
similar happen in other parts of the world?




Discussion Questions

Teacher Notes

By conducting this lesson with a minimum of technical vocabulary, the students can begin to
discover for themselves the intricacies and complexities of language.

1 Examples of changes might be:

Rhodesia to Zimbabwe
Goid Coast to Ghana

Upper Vol to Burkina Faso
Nyasaland to Malawi
Dahomey to Benin

Many present-day names refer to historical territories gquite diffezent from those in
existence now. Often, they were great empires, such as Ghana, Benin, Mal.

Some present day names have quite stimple derivations:

Liberia, meaning freedom
Sierra Leone, meaning land of lions (Portuguese meaning thunder as lions roar)
Tanzania is a combination of Tanganyika and Zanzibar.

2 In Africa biblical names such as Solomon, Moses and Emmanuel are common. In Latin
America, Jesus, Marfa and Angelo are often chosen.

3 Compare the Akan practice of giving a baby a name corresponding to the day of the week,
with the Monday's Child thyme in English (see student handour),

* If names of countries are simply convenjent ways of refetring to particular geographical
areas, then why have the names changed? List some specific examples to illustrate your
ANSwers.

*  Why is it perhaps particulatly pertinent to look at African names in this connection? How are
history and language mntertwined?

®  What names denote may change historically (eg Germany, Yugoslavia), but what they
connote also changes in other, not necessarily related, ways. For example, a person’s name
may have some meaning other than the trivial sense of being a label, but what is the
relationship berween that name and the person concerned?

*  Different cultures employ different names. To what extent do they correspond to one
anothet in meaning?

*  Names refer to people and places we can point to, burt they musr also refer to images of these
people and places in our minds. What are the different layers of meaning in names? Tty to
idendfy them, sepatating the different levels. Can we distinguish  between the
information-bearing and affective aspects of connotation?

®  If mote than one individual shares the same name, what does that mean? Ts this the same as
the use of the word table, for instance?

*  Personal names go in and out of fashion. How, if at all, can this be selated to their meanings?
How are language and taste related?

*  To what extent is a personal name a reflection of, for example, religion, social class,
nationality?
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Lsson 6: Language and Symbolism |

Context

This lesson is useful in raising distnctions between the strengths of body language and the
strengths of language symbolism in communication. 1t can also help make distnctons between
signs and symbols. It includes a game which leads o discussion on the capacity of language to
communicate what physical gestures cannot.

Aims

*  To examine the symbolc nature of language.

* To investigare the use of language for abstraction through an introductory game of chatades.

Class Management

This lesson takes 40 to 50 minutes, though the discussion questions can occupy more time. The
class is divided inro small groups to play the game first, and then brought back together for
discussion.

Cards such as those which follow must be prepared in advance. They ate only suggestions. Those
wtitten by teachers referring to simations to which their own students can relate would be more
effective. You will need one pair of cards per group.

Have all the card As in one colour, and all the card Bs in another colour. You should mark each
card clearly on the back as A1, B1, A2, B2, and so on, so that it is possible to move cards from
group to group for a second round of the game and stll keep track of what each group is doing,

Focus Activity

Divide the class into groups of four to six students and disperse them in the classroom, Then
divide each group in half.

Give the first half of the group a card A, on which is written a description of a situation which
they must act out for the second half—without using any words. The second half of the group
must guess as accurately as possible what is being communicated, with the goal of being able to
reproduce verbally the description on the card without having seen it.

Then give the second half of the group the equivalent card B, for them to act out in turn.

The TOK twist to this game of charades is that the cards are in pairs. The A cards describe
concrete objects, physical actions, and emotions, all of which are faitly easy to enact. The B cards
shift to greater level of detail, abstract ideas, connection in time, space, or consequence, and other
relationships such as addition, contrast, and exception.

Be prepared for indignant wails from students on first reading a card B.




Lesson &: Language and Symholism

Student Handout

You are in love with someone, but all your
efforts to attract his/her atiention fail, and
you are left with a broken heart,

You find mathematics very difficult. You
have studied hard for a test, but your mark
is still bad and you feei extremely
discouraged.

A friend comes to you, very excited,
because he/she has just won a huge prize
in a lottery and wants you to come along
and celebrate,

You have just received a phone call from
your mother who tells you that the family pet
dog has died. :

You have just had a serious conversation
with your parents about whether you shoulld
go to university after your Diploma
Programme studies.

You are in fove with someone, but refuse fo
take your emotions sericusly, because you
regard love as a destructive force which can
undermine good judgment and lead couples
info hasty and ill-fated marriages which can
end only in divorce.

Although your marks in mathematics are not
very good, you enjoy the challenge of
studying mathematics, because you find the
intefiectual rigour satisfying and consider the
subject to be fundamental io success in
other areas such as economics or
engineering.

A friend comes to you, very excited,
because he/she has just been hired to write
a feature article for the regional newspaper
on a project on which he/she will be
assisting an art expert who resfores old
paintings and establishes their authenticity,

You have just received a phone call from
your mother who tells you that your brether
has just won a huge scholarship to study
astrophysics at a top university in England,
beginning next autumn.

You have just had a serious conversation
with your parents about going o university
after your Diploma Programme studies, or
whether you should work and save for a
year first in order nof to build up a debt from
the very beginning of what will probably be
several years of higher education.

-
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Lesson 6: Language and Symbolism

Discussion Questions

What, on the cards, was easy to act outr What was difficulr? Why? Are there some things for
which body gestures and expressions ate more effective than words? Are there some things for
which words are more effecdve in communicadon?

What is a symbol? What is the relatonship between a word and that to which ir refers?

Is body language natural, or is it learned? How mighr body language vary across cultures——in the
extent to which it is used for communication, and in the significance given to gestures? Possible
examples for discussion are: one’s sense of personal space, the use of eye contact, gestures for yes
and no, for come here, for flirtation, for aggression ot insult. How might the sccompanying body
language affect the meaning of utterances?

Is sign language for the deaf mote accurately considered to be body language or a symbolic
system? '

What effect does the existence of cur symbol system of language have on knowledge?

Links to Other Areas of TOK

*  How does language compare with other symbolic forms of communication such as painting,
dance, music and mathematics? Would it be possible to place all these forms in a range or
spectrum according to any of the following qualities: precise—evocative; rational-emotional;
representatonal-abstract; specific—general?

* Is knowledge restricted to claims made in language? Can a look or gesture communicate
knowledger

¢ How does the anthropologist or other practiioner of the human sciences gain knowledge ot
an individual or culture? How might the context of body language be significant in methods
of observation and interview?

From Other Times and Places

A discussion of the vatiability of body language around the world, both in its acceptability and its
specific gestures, places language in its cultueal context.

References

Axtell, RE (ed), Da’s and Taboos Around the Workd, (1993) John Wiiey and Sons, ISBN 0471595284
Fatb, P, Word Play: What Happens When Pegple Talk, {1993} Vintage Books, ISBN 0079734082
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Lesson 10: Thinking Logically?

Context

This lesson can be done after a consideration of the nature of reasoning, or before looking at
fallacies. It links into work on scientific methodology.

Aim

* To investigate the extent to which logical thinking is influenced by the subject matter.

Class Management

This lesson can be completed in 40 minutes, or longer if necessary.

In advance of the lesson, photocopy the two Logic Tests overleat, You will need one copy of the
two tests for each student. Students may be given the two problems at the same tme (on
same sheet of paper), or one following the other.

Ask the students to work out and write down their answess withour collaborating, and then to
report them back to the whole class. Compile a list of votes for each card on the blackboard.

Overwhelmingly, students fail to identify the 7 as one of the cogrect responses in Logic Test 1
Explain to the class why 7 is correct (this card is capable of falsifying the rule) and why 2 is wWrong
(this card is itrelevant to the rule).

Students normally identify the correct answers for Logic Test 2.

Discussion can then proceed as to why, given that the rwo ptoblems are formally identical, one is
80 much easier o solve correcily than the other, Reference can be made to the importance of
form and content in logical reasoning, and how this may affect the building of knowledge.




Lesson 10: Thinking Logically

Focus Activity

Student Handout

—
Logic Test 1

You are presented with the following rule:

These are the cards.

- Every card with a vows! on one side has an even number on the reverse side,

L Which two cards should be tumed over in order to find out if this rule is indeed the case?

logic Test 2

These are the four situations.

You are a barpersonin a ﬁégh%—club. The club has the following rule:
Every person dninking alcohol must be over 20 years of age,

Person
drinking
lemonade

Person
grinking

i Person aged
19 years

beer

Person aged
. 21 years

* Vhich wo sutons shoud be nvesigated?




Lesson 10: Thinking Logicalty

Discussion Questions

Compate your answers for the two exampies given. Justify your choices,

The two examples are formally identical (that is, their underlying strucrure is the same), yet
many people do not choose the same answers. Why not?

Might this difference reflect something about human thinking in general? Why is it easier 1o
spot the correct answers in the second example?

One view of the narure of science s thar scientific activity is primarily about generating
hypotheses and then trying to falsify them. What might these examples have to do with this?

Links to Other Areas of TOK

What is fallacious teasoning? Why ate faflacies so often persuasive and plausible?

Why is mathematics, as a school subject, so difficult for many students at the advanced
levels?

From Other Times and Places

in what way, if any, might good reasons vary across cultures?
Is there knowledge beyond the categories of logic? If so, what are its foundations?

If arguments in ordinary life are not formally set out s0 as to exhibit clearly their formal
structure of premises and conclusions, how can this structure be identified?

Quotations

The paradox is now fully established that the utmost abstractions are the true weapon with
which to control our thought of concrete fact.
AN Whitehead

If 2 man can play the true logician, and have as well judgement as invention, he may do great
matters.

Francis Bacon

It is not therefore the obiect of logic to determine whether conclusions be true of false; but
whether what are asserted to be conclusions are conclesions.
A de Morgan




Lesson 11: Routes of Mathematical
Knowledge

Context
There is a tendency in many TOK discussions to perceive the rational as Western and the
non-rational as belonging to the non-Western.

Most students tend to think of knowledge systems as being fully formed and sprung upon them.
This lesson allows the student to explore the development of a system of knowledge.

Srudents also assume that knowledge systems are pure, and that they have a life of their own. As
assessment questions sometimes ask students if knowledge can be affected by culture or other
influences, this lesson reveals that knowledge systems like mathematics and logic can respond to
political, economic and cultural influences, by offering the dual perspectives of Asian and
Euoropean politics.

Aims
¢ To follow the development of both Asian and European frameworks for mathematical
knowledge, and to explore the possibility of a common hetdtage.
*  To reveal the stages of formation in a system of knowledge.

*  To challenge the assumption that rationalism is 2 Western product.

Class Management

This activity might involve a visit wo the library, followed by the return to the classroom, About
half an hour could be spent creating a timeline and making a web of exchanges of knowledge.
The rest of the lesson or part of the next can be spent in discussion of the questions.

Focus Activity

Step One

Give each student an index card with one of the following research topics on it. Send the
students to the library o research {date and place) their topic for about 20 minutes. An
encyclopaedia will be the best source of reference as there is insufficient time for extensive
research.




Lesson 11: Routes of Mathematical Knowledge

Suggested Research Hems

*  Abacus *  Pythagoras’ Theotem ®  Algebra

®  Decimal system *  Omar Khayyam ® Huclid

*  Ramanujan ¢ Chaos Theory ¢ Algorithm

®  Probability *  Geometry *  Trigonometry
¢ Calculus * Zeto & Infinity
Step Two

Fach student should describe his/her findings and place the topic on 4 tmeline on the board—so
creating the periods of knowledge development and points of transference.

Step Three

Examine the completed timeline, Discuss the origins of each topic and any interdevelopment.

Discussion Questions

Conventional division of the mathematical history timeline separates into periods: earliest fimes
to ancient Babylonia and Fgypt, the Greek contribution, the Far-Eastern and Semitic, and the
Huropean from the Renaissance onwards,

1
2

~F N W s

Can mathemarical knowledge be called the most infernational of ali systems of knowledge?

Does Western mathematical theory diverge from Eastern mathematical theory? Lxplain your
answer.

The development of mathematical knowledge is often flfustrated by a tree diagram (that is,
roots labelled as arithmetic, the trunk labelled as caleulus). Mathematical scholars often select
the banyan tree as the best tree for such an dlustrarion, W hy rmght this he so?

Why is the vast Asian learning in mathematics so little known in the rest of the world?
Asian students are expected o do well in mathematics. Whar is the basis of this expectation?
What assumpdons are challenged by the brief research the students didp

Is mathematics invented or discovered®

Links to Other Areas of TOX

What is the role of inductive and deductive reasoning in mathemarical knowledge?
What is the connection between mathematics and logic?

How do you exphin the impact of culture or politics on mathematical knowledge?
Whar is mathematical truth?

Are the conclusions of mathematics concerned with truth or validity?




Lesson 12: Is Math for Real?
(a TOK Quiz for Mathematical Knowledge) |

Context

This lesson serves as an introduction to a unit on mathematical knowledge. It could be presented
atany time during the TOK course, but is best given after a unit on reasoning.

Aims

*  To reflect on the nature and formation of mathematical knowledge.

* To develop arguments for and against various issues surrounding the formation of
mathematical knowledge.

Class Management

The lesson requires one 40-60 minute period for a class of 12 ro 20 students, divided into geonn-
of three. Hach member of the group should receive a copy of the quiz and be allowed 15-20
minutes to complete it and discuss the how and why of their answers within the group.

Members of each group are encouraged to compare and contrast their answers with those of
other members in the group.

At least 20 minures should be allowed for class discussion. One can normally expect a fair
amount of class interaction with arguments and counter-arguments being presented. Because -
some questions tend to result in rather predictable answers, the teacher, as the discussion leader,
must be prepared with supporting examples in mind.

Focus Activity

The following two pages comprise the quiz. A copy should be given to each student.




Lesson 12 1s Math for Real? (a TOK Quiz for Mathematical Knowiedge)

Student Handout

Circle the letter(s) of the appropriate answer(s) for each of the following, Discuss these answers
with the people in your group and prepare to give supporting arguments for your selections.

A TOK Quiz for Mathematical Knowledge

1 Mathematics is a subject aboug:

A
B
C
D
E

logical thinking

ilogical thinking

things that exist in nature

things that do not really exist at all
things that are certain

things that are not certain,

2 Problems in mathematics can best be solved by using:

A

clever tricks
experiments
compuiers
graphic calculators
trial and error
investigations
discussion

the answers in the back of the texthook.

3 Mathematics is a subject that should be studied by:

A
B
C
D
s
I
G
H
1

people who are interested in it

engineers and other people who want to apply it

people who are challenged by it

people who want to become better thinkers

people who are inrrigued by its aesthetic qualities

pe(:)ple who want 1 become betrer artists

people who want tw improve their overall academic performance
people who want to improve their college entrance exams

all Diploma Programme candidates

people who aze poor at it




Lesson 12: Is Math for Real? {a TOK Quiz for Mathematicat Knowledge)

4 Which of the following best describes mathemarics?
A abody of knowledge
B apractical wel
C  acornesstone of philosophy
D the perfection of the logical method
E  the key to understanding nature
F o an intellectual game

G an aesthetic experience,

5 Oné plus one is:

A always equal to two

B sometimes equal to two
€ never equal to two

D roo philosophical w think about.

6 Paralle] lines:
6 never intersect
7 abways intersect

8 do not exist.

7 Which of the following quotations best captures the essenice of mathemarics?

A A mathematician is a blind man in a dark room looking for a black cat which isn't there.
Charles Darwin

B Pure math is a game. 1£'s fun to play. We play it for its own safe. 1t's more fun than
appiying if. Most of the math thai I leach is never used by anyone. Fiver.
Ted Williams, Prep School Mathematics Teacher

C Ifyon ask your mother for one fried egg for breakfast and she gives you two fried eges and you
eat both of them, who is bedter in arithmetic, you or your mother?
' Cat] Sandburg

D Mathenatics is a game played according fo certain sinple riules with meaningless marks on paper.
David Hilbest




Lesson 12: is Math for Real? {a TOK Quiz for Mathematical Knowledge)

DRiscussion Questions

Comments for the teacher’s use:

I Do any mathematical statements seem illogical at first glance? Why, for example, do we say
Vo Vo = 3 K 2P
It will be difficult to associate all aspects of mathematics with natural phenomena. Try
finding -1 =1 in a natutal setting.
Mathematics is not the rotal solution that some people claim it to be. It has been found
(Godel’s Incompleteness Theorem) that any system of logic (mathematics included) will by

its very nature be incomplete. That is to say, certain questions will be unanswerable. Consider
the following paradox:

If the Barber of Seville shaves all men in Seville who do not shave themselves, then who
shaves the Barber?

Can we apply this cueston o the formation of mathematical knowledge? For example, is
mathematical knowledge formed in some experimental manner?

2 What is the basis of the formation of marthematical knowledge?
3—4 Who is interested in mathematical knowledge and why?

May mathematicians consider theorems like Euclid’s or other mathematical proofs to be
works of art?

Why must all Diploma Programme candidates take mathemarics? Perhaps justification comes
with the choice of answers for question 4, most of which come from a description of
mathematics by Mortis Kline.

5 Is A the obvious answer here?

After all, Bertrand Russell took 362 pages in Pringpia Mathematica to prove that 1 + 1 = 2.
And we can certainly think of examples of nature from the very simple to the complex where
the meaning of “to add’ dees not funciion in the usual mathematcal sense, Consider, for
example: What is the sum of one drop of watet with another drop of water? This example
may seem trivial, but it must not be quickly dismissed. The branch of mathematics known as
Chaos Theory was developed only when mathematicians were able o see that 1 + 1 does not
always equal 2 in the natural world (see The Meaning of “To Add’ The Mathematical Escperience, by
Davis and Hersh).

6 Students are often surprised to learn that all three answers may be correct, as they tend to live
in some sort of Euclidean world. See notes in “From Other Times and Places’.

7 The real issue in this question is one of truth. What kind of rruth are we talking about?

Links to Other Areas of TOK

*  How does the formation of mathematical knowledge differ from that of scientific knowledge
and historical knowledge?

*  Whar role does logic play in the formation of mathematical knowledge?
* How does mathemarical proof compare to proofs in other forms of knowledge?

*  What s the value of acquiring mathematical knowledge?
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Lesson 12 is Math for Real? {a TOK Quiz for Mathematical Knowledge)

From Other Times and Places

Most of the geomewy taught in schools is based upon the work Euchid undettook over 2600
vears ago. However, in the early nineteenth cennury brilliant mathemadcians alteted the work of
Fuclid and formed geometries that gave sise to mathematical knowledge seemingly contrary to
that of Euchid. The two mathematicians who formed these non-Euclidean geometries were
Riemann and Lobachevsky. Examples of different conclusions reached by the three geometsies

include:
Euclidean Lobachevskian Riemannian
Parailel lines... do not intersect always intersect do not exist
The sum of the angles of a | equal 1o 180° less than 180° more than 180°
triangle are. ..

Riemann and Lobachevsky came to these different conclusions by falsifying Euclid’s 5th
postulate {through any point on a plane there is one and only one line parallel w a given ling).
When this postulate was replaced with other postulates, the endre system of axioms remained
consistent, and eventually gave rise to different conclusions. This example shows that how we
describe the world mathematically is not necessarily dictated by nature.

Quotations

Mathemarics may be defined as the subject in which we never know what we are talking
about, nor whether what we are saying is true,
Bertrand Russell

The most disanct and beaunful statements of any truth must take at last the mathematical form.
Henry David Thoreau

How can it be that mathematics, being after all 2 product of human thought indepeadent of
experience, is so admirably adapted to the objects of reality?
Albert Einstein
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Lesson 13: Numbers and Numerals

Context

Most of us are so familiar with the system of numerals we use that it is hard for us to appreciate
certain features of that very system. In ordes w highlight these fearures, this lesson asks students
to design their own system of numerals, In this way, shortcomings and ambiguiries n what they
create can demonstrate more cleatly the necessary characteristics of an effective system for
representation and manipulation of numbers. '

As numbers are so fundamental to mathemarics, this lesson could serve as an introducton to that
arvea of knowledge in the Theory of Knowledge guide.

Aims

*  To distinguish between numbers and the symbols which represent them.
*  To make evident some of the assumptions embedded in our use of numerals.

* To recreate and highlight some of the great leaps forward in number representation
throughout the history of mathematics.

Class Management
Divide the class into small groups. Hand out some paper for rough work. Provide a transparency
and markers so that each group can present its scheme te the class.

It is important to allow sufficient dme for sharing of students” work across groups since it is here
that the lesson’s aims can largely be fulfilled. Suggested time allocations are:

* 30 minutes for devising a systern

* 30 minutes for presentng the systems to the other groups

* 20 minutes for summing up.

One copy of the following focus activity and discussion questions should be given fo each group.

The student handout Numeral Systems from Different Parts of the World provided with this
Jesson plan could serve as a follow-up homework assignment to be discussed in the next session.




Lesson 13: Numbers and Numerais

Focus Activity

Give the students the following task:
I Toinvent a series of symbols to tepresent numbers,
These symbols should not be the same as any numeral systern known to thern.

The number of different symbols and how they may be combined with one another {if at
all) is entirely their choice.

2 To explain their numeral system to another group of students.
To show their audience how to represent:
* Three
- Forty-five
- Twenty
* One hundred and seventeen

3 Devise a seties of problems for other students to solve, using their system of symbols.

Discussion Questions

¢ What is the advantage of employing place value?
*  Why does the number systerm which we generally use have base 107
®  Whatis the advantage of having a numeral for zero?

* Is there 2 difference berween zero and aothing?
Teacher Notes

A set of assumptions will probably manifest itself. These assumptions generally involve the
following concepts.

*  Place Value: the meaning of a given symbol changes according to its position in the numezal
sequence representing the pumber,

*  Base 10: the value of 2 given symbol increases tenfold for every single shift of position o the
left.

¢ Lerc: students often omit 2 symbol for zero in their initial scheme, but invent one when its
desirability becomes clear,

Links to Other Areas of TOK

*  Can we think of mathematics as a language? Which features of language does it possess?
Look closely at the following quotation, Do you agree with it?

Numbers constitute the only universal language.
Nathaniel West

®  Many words refer to objects or classes of objects in the world (that is, they have a
denotation). What do numerals denocte or refer to?




Lasson 13: Numbers and Numerals

From Other Times and Places

Homework Assignment

Consider the information supplied on the handout Numeral Systems from Different Parts of the
World.

Prepare responses to these questions.

*  How many symbols are needed in each system?

*  Daes the system use a base? If so, what is it?

*  Does it employ place value?

*  Does it use a zero?

®  Where exactly did each of these civilizations exist?

*  What do the dates associated with the development of each number system suggest?

Quotations

One, two, buckle my shoe; three, tout, knock at the door. Nursery Rhyme ]

Philosophy is written in this grand book, the universe, which stands continually open to our
gaze. But the book cannot be understood unless one first learns to comprehend the language |
and read the letters in which it is composed. 1t is written in the language of mathemnatics,

' Galileo !
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Lesson 13: Numbers and Numerals

Student Handowut

Numeral Systems from Different Parts of the World

Egyptian (c. 3500 B.C.)
1 10 107

100 100 10 10° 100
N 97N Y o

Svmbols:

Example: 12013 = 3 + 1(10) + 210°) + 1(10Y) = Iil ﬂ g F f

Babvlonian (c. 2500 B.C.)

Svmbols:

1= T o= (

Fxamples: 25 = ¢ _TTT o5 = 60(1) + 35 | E( TTTTT

oy T T T <<
4002 = SO1) + 60(8) + 4L TT
Mavan (c. 400 B.C.) oz = oy e T (¢

Svmbols:  Foe 1719, 0078 AND LNES (oMBED AS o ExAdPES BELo) T -
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Example: R ‘
s e I [ T = (1X72000 + (18 % 360) + (5% 200 + 0 = 13780
&

Aztec (¢, A.D. 1250)

Svmbols:
) 1 @ 20 P 200 8GO0
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Lesson 15: Myths and Fairy Tales

Context

Many students regard myths and fairy rales as sources of purely fictional entertainment. Yet they
have been and stll are an important source of knowledge and understanding.

Students should consider the ways in which myths and fairy tales might be understood as part of
history, psychology, religion and, of coutse, the use of myth as a pejorative term to indicate
falsehood. What sort of understanding is provided by myths? What truths, if any, do they contain
and 1f they contain truths, how can they be verified? How much of what we think to be
knowledge or reasonable belief today might, on closer analysis, turn out to have been myth {in
the pejorative sense)?

When we rezlize and reflect upon the universal importance and presence of myths in human
civilizadon, we can be brought o realize the deep human need for qualitative maps of realiry
complement the purely quantitative maps of reality provided by the physical sciences. We might
also realize the equally dangerous consequences of neglecting the quantitative maps of reality.
Students may be brought to realize that our knowledge and understanding requires a2 sensitive
balance between the powers of imagination and those of reason—that upsetting the balance can
tead either on the one hand to impersonal, inhuman forms of understanding and knowledge or,
on the other, t the equally oppressive tyranny of ficton and fantasy.

Aims

*  To analyse the nature of myths and fairy rales as sources of knowledge and understanding
about ourselves and our environment.

* To compare the knowledge and understanding which can be gained from these sources with
scientific knowledpe and understanding.

Class Management

Teachers need only familiarize themselves with a few myths and fairy tales and bring examples in
to their class. If further research is required they could turn to writings by Bruno Bettleheim, Carl
Jung and Joseph Campbell.

Focus Activity

Ask the students to collect together as many myths and/or fairy tales as they can and bring them
to the next lesson. Try to resist requests for Further clarification of the task, because it is to be
hoped that there will be a variety of interpretations as to what a myth and what a fairy tale is,
which will be reflected when the material is presented. This can form a starting point for a
discussion of their nature and epistemological status.

Einsure that you bring your own selection of myths and fairy tales from your own and other
cultures. You may wish to bring some writings on myths and fairy tales to stimulate some more
discussion.




Lesson 16: Myths and Fairy Tales

Discussion Questions

1 Whatis a myth?

You may wish to point out the etymological origin of the English word “myth”, namely from
the Greek “mythos” meaning a Speech/ usterance/word in the sense of a story. This contrasts
with “logos”, meaning “word” in the sense of rational discourse, discussion, argument
Myths, in one sense, are concerned with storytelling, giving meaning, purpose, value and
direction to our lives (that is, qualitative forms of understanding and knowledge). This
contrasts with the sciences, which are not normally concetned with questions of human or
divine purpose or value judgement, but are rather scen as providing only quantitative maps of
reality. These assumptions can, of course, be challenged.

2 Can myths provide a way of understanding {ourselves and our world) that is complementary
to that provided by logic, science, social science and religion (with which myths are so
intimately connected)?

Myths are often concerned with explaming the origins of features of out landscape. The
explanation might give an account of how, for example, 2 mountain, rock ot tiver acquired
the features it now possesses. Or myths might relate to features of animals, such as the claws
of a lion, the stripes of a tiger, or the spots of a leopard. Or they might relate to human
characteristics—such as the origin of a race, nadon or uibe. Or they might relate to
metaphysical and ontological concems such as why humans are so powertul and destructive.
What explains the origin of our propensity for good and evil? What is the orgin of moral
principles? Why is there suffering? Why is happiness so fleeting?

Myths and fairy tales have provided answers which are characteristically anthropomorphic.
They provide answers that are stories. Can they be regarded as true or valid in any sense, now
that the sciences (both physical and social) have come to dominate all our accepted means of
understanding and cxplaining?

3 To what degree is it possible and desirable to arrive at explanations and knowledge of our
world that are free of all human value judgements and perspectives? Can science ever be
value-free and totaily objectiver

4 What are the comparative roles of reason and imaginaton in science and in myths and fairy
tales?

Links to Other Areas of TOK

Myths and fairy rales can be linked to many elements of TOK. Do myths, for example, contain
their own logic? How can we define a mythological use of language; and how ate mythological
and religious forms of language related?

Myths and fairy wles provide potential sources of undesstanding and knowledge of our
environment which may or may not be compatible with those provided by the sciences. The same
could be said of our understanding of ourselves.

In some human sciences, such as psychology, myths and fairy tales have assumed grear
importance: for example, in Freudian and Jungian psychoanalysis as the archetypes of the
unconscious. In the study of history, myths and mythological language play a major role.
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Lesson 15: Myths and Fairy Tales

From Other Times and Places

Modern Myths: what myths {in the sense of stories that are assumed to be true, but have Httle or
no evidence or reasonable justification to support them) are there today in society? Possible
examples may include the popularity of the supernatural, phenomena such as fortune telling and
psychic powers, also the fascination with UFOs and crop circles, and modern mythologies such
as the Star Wars trilogy and Star Trek in many Western countries, This fascination could be
related to a human reaction against the cold, impersonal, rational picrure of reality presented by
the physical sciences, with UFOs replacing visitations by gods to compensate for our loneliness in
a meaningless universe devoid of purpose.

Another example of modern mythology might be the rise in popularity of New Age religions and
the revival of ralk of Mother Hatth (a delicate, creative, female life force) in response to
environmental concerns and the destructive effects of understanding the earth in purely
mechanical, materialistic, scientific terms. Again, this concerns the difference between qualitative
and quantitative forms of knowledge and understanding, :

There are many possibilides for classroom activides, from discussions to debates to dramatic
representations of myths. Could one say that myth and the arts are closely intertwined, where one
is re-enacting a story or a drama, weaving rogether meaning and purpose, in contrast to science,
which appears unable to articulate understanding into drama and appears unable to give direction
and purpose to human knowledger

Quotation
Fairy tales or fairy land is nothing but the sunny country of common sense . . . the work] & '
wild, startling and delightful place which could have been otherwise . . . fairy tales provide a

certain way of looking at life: cerrain things are necessary (in the sense that it cannot be
imagined otherwise) in nature, There is no necessary law saying that eggs must turn into
birds or that frait falls in Autumn, The explanation of such events is magic, just like the
answer to the question why do mice turn intw hotses in Cinderella.

.. Nature is best explained by fairy book terms: ‘chatm’, “spell’, ‘enchantment’ (rather than
laws’, ‘necessity’, ‘tendency’ et cetera), for they express the arbitrariness of the facts of
natute and their mystery. A tree grows fruir because it is 2 magic tree; water runs downbhill
because it is bewitched, et cetera.

... This elementary wonder, however, is not mere fancy derived from the fairy tales; on the
contrary, all the fire of the fairy tales is derived from this . . . This is proved by the fact that
when we are very young children we do not need fairy tales. Mere life is inreresring enough.

... Nursery tales only echo an almost pre-natal leap of interest and amazement. These tales
say that apples were golden only to refresh the forgotten moment when we found that they
were green, They make rivers run with wine only to make us remember, for one wild
moment, that they run with water.’

Orthodoxy, GK Chesterton

Reference '

Bettetheim, B, The Uses of Enchantment, (1989) Vintage Books, ISBN 0679723935




Lesson 18: Scientific Claims: an African
Perspective

Context

Certain knowledge claims are reliably supported by scientific activity, On the other hand, cernin
traditional beliefs are justified in = less rigorous mannez, although there are similarities in the ways
in which each claim might have come into existence: repeated observation, generalization,
inspired ideas, or prediction and explanation,

Given these similarities berween the origin of scientific claims and these other tradidonal beliefs,
how do we know what counts as sciencer

* By the subject matter?

¢ By the nature of the explanation? By the theory or law involved?
* By the proofs?

®  Orjust by belief?

Aim

* To investigate what constitutes a scientific knowledge claim and whether such claims can be
differentiated from other sorts of claims.

Class Management

The activity could be completed in about one and a half houts.

This activity lends itself well to work in small groups. It might be advisable to mix the
membership of each group so as to spread the scieace-inclined students and any particular
national or cultural groups. On the other hand, concentrating such differences in particular
groups may enrich a subsequent discussion between groups.

Encourage students beforehand to bring examples of taboos ot superstitions to the class.

Focus Activity

Which of the following can be regarded as scientific claims?

1 During the first seven days after birth, it is dangerous to expose a child to the outdoots or to
strangers.

2 When a man and a woman both have sickie-cell anaemia, it is dangerous for them to have
children,

3 Singing while bathing is dangerous.
4 Bringing bundles of firewood from the farm into the village is dangerous.

5 Smoking cigarettes is dangerous.




Lesson 18: Scientific Claims: an African Perspactive

6
7
8
9

Curtting 2 tree in the forest without performing certain rites is dangerous.
Fishing on Tuesdays is dangerous.
A live, non-insulared electric wire is dangerous to touch.

Pounding fufiz after dark 1s dangerous,

10 Driving afrer drinking alcohol is dangerous.

Teacher Notes

o

{43

9

10

In Ghana, infants are not displayed to the public or indeed officially named uandl
(traditionally) eight days after birth. This takes place at an outdooring ceremony. Vatious
explanations age concerned with high infant mortality rates in the past, or with the infant’s
susceptibility to infecton. Thus there may be a social or a biological basis, or both, or
something else—symbolic? '

Sickle-cell anaemia is a genetically wansmitted blood disorder particularly prevalent in
sub-Saharan Africa, When two catriers (that is, having sickle-cell anaemia), each possessing
only one copy of the faulty gene (and thus not seriously affected) have children, the chances
of any one child having full sickle cell anaemia is 25%. The carrier condition confers extra
resistance to malatia, and this is the reason for the high incidence of the gene in this part of
the world.

This is an old Akan taboo from Ghana, possibly related to the toxicity of the soap used in the
past.

Tied bundies of firewood could conceal weapons, or could provide a route for snakes
enter the village undetected.

No note required.

There may possibly be some connection with the conservation of forests, especially given the
importance of a stock of plant species for herbal medicinal purposes.

The Ga of southern Ghana do not fish on Tuesdays—origins in conservation of social
cohesion . . .7

As 5,

Fufu is a Ghanaian food preparation consisting of ground cassava, yam, cocoyam ot plantain
which is pounded into a starchy paste, shaped into gelatinous balls and served with a spicy
soup containing fish or meat. Pounding after dark would require artificiat lighting which
might attract insects into the mexture. Alternagvely, a lack of light would prevent the people
mvolved from seeing what was happening to the dough. Also, pounding fufu is a noisy
activity. ..

As 5and 8.

Discussion Questions

Consider each of the claims given. Suggest how each of them could have come into
existence. In each case, what sorts of thinking processes and types of reasoning might have
been involved? Observation, generalization, application of generalizations, inspiration. ..

Compare your answers for the different claims. Axe there aspects of the thinking processes
mvolved which are common to most or all of them? If so, what are they?

Is it possible to construct very different, but equally believable, routes by which these claims
could come into existence? Compare different claims here. What problems are there in
suggesting their possible origins?
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Lessan 18; Sclentific Claims: an African Perspeciive

®  Which of the claims do you regard as being scientific? Justify your answers, Do you have a
single erterion for distinguishing the scientific from the non-scientific Ot is it necessary to
use several criteria? Has the distincrion more to do with method or content or result, or
something else?

¢ If a caim works in everyday life, is there any need for further explanadon? Does it matter
what kind of explanation is provided?

*  To what extent is each of us as an individual justified in believing each of these claims?
*  Why do non-scientific beliefs persist in groups of people familiar with sclentific explanationr

* Hxplanations for taboos are often given in supernatural terms. Is it possible to reconcile
natural and supernatural explanations?

* If science and taboos are both about laws, then how, if at all, do these types of laws differ?

¢ Is this artempt to rationalize beliefs always justified? Are there beliefs which arose in quite
non-rational ways? If so, how?

Links to Other Areas of TOK

¢ Docs knowledge always require that good reasons be provided?
*  In wharway, if any, might the phrase “good reasons” vary across cultures?

*  What is meant by the scientific method? How is this method traditionally described in
science textbooks? Is this depiction an accurate model of scientific activity or could it be a
distorton?

* How does the social context affect the questions and results of the sclentific enterpise?
®  What is the demarcation between scientific and pseudo-scientfic knowledge claims?

* In the context of attempting to explain and predict human behaviour, what sort of approach
would be most effective? A scientific approach? An approach based on cultural beliefs?

* To what extent is it necessary that a person’s beliefs are consistent?

From Other Times and Places

* List some superstitions or other beliefs from your own background. What sort of claims ate
these? How do they compare with the examples here?

®  Traditional beliefs are sometimes criticized on the basis that they do not explain things.
Consider Newton’s Law of Universal Gravitaton. What is and what is not explained here? Is
there a difference berween science and medicine in terms of the explanations they aim at or
provider

Quotations

Science s facts; just as houses are made of stones, so is science made of facts; but a pile of
stones Is not a house and a collection of facts is not necessarily science.
Henri Poincaré

Science is nothing but trained and otganized common sense. TH Huxley




Lesson 20: Webs of Explanation

Context
Bxplanations in various disciplines often seem to rely on what is known from other disciplines.
This lesson investgates how different subjects are related in terms of such explanatons. In this

way, the extent to which knowledge can be regarded as a continoum can be discussed. The lesson
is best used after the mid-point of the course,

Aim

*  To investigare the relationships berween different forms of knowledge by focusing on
explanations.

Class Management

Hand out copies of the statermnents sheet (in the focus activity) to the entre class. Ask the
students to classify the statements according to the two questions at the foot of the sheet.




Lesson 20: Webs of Expianation

Focus Activity

Student Handout

~
Statements
1 Organic remains rumn into oil because high pressure and heat prevent organisms from utilizing
these remains.
2 The behaviour of subatomic particles can be described by mathematical functions.
3 Human qualities such as aggression and charisma are the result of the way that the human brain
works,
4 lons behave as they do largely because of an imbalance of protons and electrons (that is, they
are charged particles), '
5 Country X invaded country Y because X's leader is aggressive and charismatic,
0 There are ofl deposits under country Y because abundant plant and animal remains in that area
were crushed under pressure at high remperatures for millions of years,
7 Country X invaded country Y because country Y has large reserves of oil,
8  The brain works largely becavse of the movements of sodium and porassium ions through
brain cell membranes.
Question A To whar extent does each of these statements belong in a particular subject
discipline?
Question B How can these statements be ordered in a sensible sequence?
L.
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Lesson 20 Webhs of Explanation

Discussion Questions
* Are the boundasies of disciplines fixed or changeable? Could we create a different set of
disciplines which would partition knowledge in a different way?
* Do you think the traditional boundaries between disciplines are ‘natural’® Are they helpful o usp
*  Are there disciplines which rely largely on explanations from another discipline?
*  To what extent is it possible to seal off a discipline from other disciplines?

* Is it possible 1o string together a number of statements so thar one statement can be
explained by another statement far removed from it?

* Is everything uldmately explicable in terms of subatomic patticles? If not, why not? If so,
what would this mean?

* s there a distinct border between the human sciences and the natural sciences? Or is there
simply a continmuum?

* Isit possibie to produce an ordered hierarchy of disciplines? If 5o, on what hasis?

Tearhar Sunnnst Matarial Thanm: af madadan | ooee o ¢ B e e e



Lesson 20: Webs of Explanation

Teacher Notes

One diagram often constructed by students is illusirated below. Clearly, this is not the only
option. The main three issues highlighted by this scheme are:

1 alternative frameworks of explanation for history

2

a reductive sequence for the natural sciences which may or may not include psychology

3 the relationship of mathemnatics to the other subject disciplines.

Areas of
Knowiedge

[eoer]

HUMARN
SCIENCES

GEOGRAPHY §

BICLOGY

——— NATURAL

. CHM|T SCIENCES

PHYSICS |
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Lesson 20: Webs of Explanation

Links to Other Areas of TOK

From

In what way, if any, should the methods of the natural sciences be exemplars for the social
sciences?

Can human knowledge be confined to what the natural sciences discover? What other
important enquiries are not covered by the nararal sciences?

Are causes and reasons both required for full historical understanding?

Why is mathematics so important to the physical scieaces?

Other Times and Places

It is instructive to examine the ways in which disciplines have been partitioned in the past, for
example, ‘natural history” and ‘natural philosophy’. Why are these categories no longer favoured?

The BEnglish use of the word “science’ is quite different from that in Germanic and Scandinavian
languages, for example, where its meaning is more inclusive.

In modern times, a number of new interdisciplinary subjects have gained prominence, such as
biochemistry, geophysics, art history and economic history. Why?

Quotations

God may have separated the heavens from the earth, He did not separate Asrronomy from
Marine Biology.
Jonathan Levy

The historian makes a distinction between what may be called the outside and the inside of an
event... When a scientist says “Why did that piece of litmus paper turn pink?” he means “on
what kinds of oceasions do pieces of litmus paper turn pink?” (... the outside of the event).
When a histosian asks “Why did Brutus stab Caesar?” he means “What did Brutus think
which made him decide to stab Caesar?” (... the inside of an event).

RB Collingwood

"The human brain craves undesstanding. It cannot understand withoue simplifying; that is,
without reducing things to a common element. Howeves, all simplifications are atbitrary and
lead us to drift insensibly away from reality. '
' Lecomte du Nouy

References

Ryan, A, The Philosophy of the Social Sciences, (1976) Macmillan, ISBN 0333109724
Searle, J, Minds, Brains and Science, (1986) Harvard University Press, ISBN 0674576330
Casti, J, Searching for Certainty, (1991) Abacus, ISBN 0349104557




Lesson 21: Atmospheric and Group
Pressure

Context

This lesson is most useful as a link between the natural and the social sciences.

In an experiment, a scientist deliberately manipulates one factor o see the effect on another
factor. This enables the scientist to draw conclusions about causal relavonships. Because
experiments are often seen as the ideal scientific method, they are used in human sciences as well
as in the natural sciences. One alternative to experiments are naturalistic observational studies,
but the resulrs of such studies can only confirm a correlation berween two of more factors.

A common-sense undetstanding of human nature says that humans differ from objects because
they have a mind and free will. This means that hutnan sciences such as psychology must use
methods different from those used in natural sciences. Not all psychologists agree with this.
Many have the opinion that the methods- thar have proven so successful in such sciences us
physics ought also to be used in psychological research.

Aims

¢ To invesugate similarities and differences between experiments in physics and psychology.

¢ To compare and contrast knowledge claims made in natural science and human science.

Class Management
*  Allow 40--60 minutes for this lesson.
¢ Divide the students into groups of four or five.
*  Each student should be given copies of the two experiments and the discussion questions,

+  Atllow 20-30 minutes for students to read the experiments and to discuss the quesdons
before reporting back.

¢ The remaining time is spent in whole-class discussion, which may continue next time the
class meets.




Lesson 21: Atmospheric and Group Pressure

Focus Activity

. Student Handout

Two different experiments are described in your handour,
*  Read the information regarding cach experiment,
*  Prepare to discuss the questions provided at the end of yvour handout.

*  Select a group leader to report to the rest of the class.

A Physical Experiment

Background

Even in Ancient Greece it was known that it 1s umpossible to pump up water from z well deeper
than approximately 10 metres, In the sixteenth century Galifeo considered the problem, bus he
could not explain why. His student Torricelli, the inventor of the mercury barometer, developed
the theory of atmospheric pressure to explain the phenomenon. In the seventwenth century, this
theory was supported by an experiment carried out by Pascal.

- Pascal’s Experiment

Pascal used a bowl, a tube closed at one end, and some mercury, as shown in Figure 1. He filled
the tube with mercury and turned the tube upside down in a bowl also containing mescury, The
mercury in the tube did not sink o the same level as the mercury in the bowl The level in the
tube was approximately 760mm higher than the level in the bowl. He then carried the apparatus
up a mountain. Ar the summit he found that the level of mercury in the tube was now lower than
before. Pascal concluded that his finding gave evidence of the existence of atmospheric pressure,
The ptessure {rom the atmosphere on the surface of the mercury in the bowl was equal to the
pressure from the mercuty in the tube.

Y
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lesson 21: Atmospheric and Group Pressure

A Psychological Experiment

Background

Conformity refers to behaviours or attitudes that occur as a result of teal or imagined group
pressure. When people coaform to unspoken rules, they tend to believe that they are doing so
out of their free will. A number of social psychologists have researched different aspects of this
phenomenon over the years, especially afier the second world war and the Vietnam war.

Asch’s Experiment

Asch, a North American social psychologist, designed and carried out his famous experiment in
the early 1950s. In his experiment he used 10 pairs of cards, similar to the ones in Figure 2. On
one card ia each pair there was a line of standard length, On the other card there were three lines
of different lengths, one of equal length to the standard line.

e
e PN
e ——— P

Figure 2

He also used groups of seven students as the subjects of his experiment. Some subjec

asked which line was equal to the standard lne. Unknown to one group member, the v
members of each group were “opponents”, instructed by the experimenter to give wrong answers
on certain critical trials, Approximately 25% of the subjects never conformed, 33% conformed to
the group’s incotrect decision mote than half the time, and 3% conformed all the ome. When
subjects were asked the same question in the absence of the group, their answer was correct in
moze than 99% of all cases.

Later on, Asch carried out variations of his experiment and found that
*  the number of opponents had an effect (sec Figure 3)

if a dissenter was present, the conformity rate decreased even if the dissenter did not agree
with the subject’s view.
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Figure 3




Lesson 21: Atmospheric and Group Pressure

Discussion Questions

*  Whar are the essential similarities and differences berween the two experiments?

®  The concept of “pressute” is used in both contexts. Is it used in the same way? Justify your
answer, Find other concepts that are also used 1n both the human and the natural sciences.

* Compare the use of experiments in different human and natural sciences, Is there any science
that does not use experiments? Are experimenis used in mathematics?

¢ The physical experiment using mercury was carrded out in Traly. The psychological
experiment involving students was carried out in the USA. Are these results relevant 1o other
places, other countries, other fluids or other humans? Justify your answer.

*  Humans are assumed to act out of free will. Is this assumption contradicted by the results of
the conformity experiment?

*  Sometimes psychologists are criticized for causing harm to subjects in experiments. Are
moral values relevant to Asch’s experiment? Justify your answer. Are moral values relevant o
Pascal’s experiment? Can harm done to experimental subjects ever be justified?

* In medicine and psychology animals are used as models for humans. Are they a relevant
model? From a moral point of view, is it acceptable to use animals?

*  Compare cthical codes for experimenters in different sciences.

*  Propose ethical codes for experimenters in different sclences.

Links to Other Areas of TOK

A dear comparison between the natural and human sciences is offered in this lesson. The
students may be asked to suggest examples of similarities and differences between the methods of
the natural sciences and those of the human sciences.

From Other Times and Places

In Ancient Greece the experiment was not considered the ideal scientific method. This was
mainly due to the fact that nature was seen as an ideal, to be admired, not to be tampeted with
and manipulated. To classify phenomena and to speculate about the purposes and aims of natural
phenomena was mote acceptable in the philosophy of nature, the predecessor of modern science.
Aristotle, for instance, distinguished between natural and unnarural motions. A stone falling
downwartds to the ground and the flames dsing towards the sky were seen as natural motions,
while liftng a stone was considered unnatural and something to be avoided.

In medieval times, research mainly consisted of finding out what religious and ancient authots
bad 1o say about narure, rather than questioning their ideas and testing for fallibiliry.

Duting the European Renaissance the experiment became the established way to research nature.
One of the most widely known experiments, according to contemporary accounts, was when
Galileo tested Aristotle’s theory that the speed of a falling object is determined by the weight of
the object. Galileo tested the theory when he simultaneously let two lead balls of different weight
fall from the tower of Pisa, The theory was refuted since the balls hit the ground simuitaneously.

Some religious groups do not allow the advances made possible by scientific experiment, such as
modern medicine, in daily life. They look to other sources of control and comfort. Why might
this be so? '




Lesson 22: A Cultural “Rorschach Test”

Context

Aim

Hermann Rorschach (1884-1922) was a Swiss psychiattist who devised a personality test
involving the presentation to a subject of a standard set of ink blots, The subject is then invited to
say, on the basis of the immediate image stimulated, what the ink blots suggest or resemble.

In this TOK activity students are asked to register the very first image that comes to their mind,
when given a certain label for a category of people. What attributes of age, gender, sexual
orlentation, race, economic status, culture, and other characteristics do students attribute to
people labelled media tycoon, homeless, fraudster, and so on? In this manner, students are
encouraged to examine the nature of their stereotypes and prejudices.

* To examine some hidden assumptions in our use of language and the relationship of thue.
assumptions with the social power strucrure.

* To examine how hidden assumptions affect our construction of knowledge and our beliefs
about outselves and the world.

Class Management

This lesson can be completed in 45 minutes. However, the discussion can become so rich that
you inight want to spend more time on it.

Twelve categories, each containing five labels, are provided in the Foeus Activity section.
A possible title, such as “The Powerful” or “The Powerless”, is provided to describe each category.

To maximize classroom efficiency prepare cards for the labels in advance. QOn the back of each
card write the label (for example, media tycoon, homeless person, fraudster), and on the front of
each card write Category 1 A, Category 2 A, Category 3 A, and so on. Allowing for the five Iabels
in each of the twelve categories, you will need 60 cards.

Divide the class into three, four or five groups, each ideally containing at least three students.
Group 1 should be allocated the A labels; group 2 the B labels, and so ona. The cards should be
laid front upwards, so the students cannot see the label, only the category.




Lesson 22 A Culturat *“Rorschach Test”

Focus Activity

Distribute the labels.
During the activity one group should not know the label another group is working on,

Students in each group should each read a label, and respond o it in 30 seconds by noting down
the first mental image that comes to mind of a person in that category, The students might either
draw a quick sketch or write a brief description of the person. Let each student begin work as
soon as the card is read. These writtenr or drawn descripdons are intended to serve only as
reminders to the students of what their immediate image was.

When the groups have worked with at least eight cards each, begin compiling results.
Compilation

For the first category students responded ro (category A), ask them to raise their hands and vote
en how they portrayed their labels regarding: :

°  Age—Old? Middle-aged? Young?

¢ (ender—NMaler Female?

*  Sexual orientaton—NHeterosexual? Homosexual? Bisexual?

*  Race—Use names appropriate to your locality.

*  FEconomic status—Rich? Well off? Solvent? Poor? Destitute?

#  Physical attractiveness—Use the adjectives your students suggest.

For each portraval, note down the choices that received the most votes, so that a stereotype for
the category s compiled (for example, category A = old, male, heterosexual, white, rch, tall and
dignified). If the vore 15 almost tied, include both adjectives {old, male or fernale .. ). If there is
very little agreement, do not include thar characteristic in the description of the stereotype.

After the stereotype for the first category is compiled, deal with all the labels to which the
students tesponded, and ask them to think of a tide that desctibes all of them. Their ddes may or
may not agree with the cnes 1ncluded in categories 112, Write down the ttles chosen to describe
the categoties. Proceed in this fashion with all the categogies and labels covered, so that vou have
a list that might look ke this:

The Powerful: old, male, heterosexual, white, fich
The Crirninal: young or middle-aged, male, heterosexual, white, poor
MNurse: adult, ferale, heterosexual, Afro-American, soivent.

At this point, students should be aware of their pessonal stereotypes, as well as of the stereotypes
of the larger group (which, depending on the class composition, may or may not reflect the
cultural stereotypes of the society they live in), They should also be aware that people atribute
different connotations to the same word. When a list like the one above is compiled, class
discussion can begin.
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Lesson 22: A Cultural “Rerschach Test”

Categories and Labeis

Category 1: The Powerful Category 2: The Powerless
A | Media tycoon A | Homeless person
B | CEO of alarge corporation B ! Beggar
C | Person who owns a bank C | Slave
D | Head of state (president, queen) D | Welfare recipient
E | Religious leader E  HIV-positve person
Category 3: The Criminal Category 4: The Accomplished
A | Fraudster A | Nobel Prize winner
B | Mugger/robber B | Professional athlete
| Serial killer C | Rock star
D | Drug addict D | Professor Emeritus
| E | Car thief E | Symphony orchestra conducior
Category 5: The Low-Status Category 6: Women
A | Garbage collector A | Hairdresser
B | Janitor B | Teacher
C | Farmhand C | Secgetary/receptionist
D | Street sweeper D | Executve secretary
E | Security guard E | Cook
Category 7: Men Category 8: The Professional
A | Chef A | University professor
B | Hairstylist B | Judge
C | Educaror C | Medical doctor
D | Administrative assistant D | Lawyer/attorney/legal counsellor
E | Office manager E | Dentist
Category 9: The Respected Category 10: Generation X
A | Astronaut A 1 Student
B | Water B | Internet web surfer
C | Exploter C | Marh whiz
D} Arust D | Olympic contestant
E | Sciendst E | Roclk concert-goer
Category 11: Agents of change Category 12: The Human
A | Leader A ] Consumer
B | Innovator B | Primary caregiver/nurturer
C | Inventor C | Retired person
D | Revoludonary D I Votet
E | Expert E | Shopper
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Gluestions

Howr are social stereotypes learned? (Induction? Abstraction? Classification?)

Does the name used for a category influence the stereotype? Must a different name be used in
order to transcend the stereotype? With languages that use gendered nouns and adjectives, how
difficult is this to do? What is politically correct language?

To what extent are we limited by stereotypes in our beliefs about what we can do in the world?

To what degree are our language and knowledge influenced by the dominant social group?

Links to Other Areas of TOK

Specific Links

The process of stereotyping can be relared to induction and deduction.

The idea of normal 2s a numerical majority (as opposed to normal as defined by the group in
power) can be related to the bell curve and to statisdes, extensively used in the human and narural
sciences. Interesting connections exist between the bell cutve and psychology (What is mental
iliness? What is aberrant sexual bebaviour? What should a normal 3-year-old be able to do?) and
to medical diagnosis (limitations of medical pracdce: What happens when a person’s symptoms
are atypicals).

General Links

The idea of power within a society can be connected to all areas of the TOK course.

From Other Times and Places

Did the same patterns of rdamonshtpe between lmgque power and knowledge exist in the past?
Do they now exist in other places? (When is it stll relevant to say female voters?) If a different
group were in power, what effects on knowledge and society might (ollow?

Quotation

When we attend a conference on African-American Mothers and Daughters, we understand
that the subject matter is partial and particular, There is no pretence of putting forth teuths
for all womackind. The very presence of the prefix or marker African-American
acknowledges the existence of others whose experience may be different but no less central. ..
We should have called our first conference, “White, Middle-Class, Heterosexual Women in
Context.”

HG Lemer
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Lesson 24: The Art Critic

Context

This lesson can be used as a general introduction to the arts. No prior knowledge is needed.

Aims

* To investigate the criteria on which we judge a wotk of art.
* To consider the extent to which such criteria might be common to us all.

*  Toinvestigate the influence of gender and culture on our judemenss,
pe) b=} g

Class Management

Alarge room is needed to provide students with the space to work on their own cruo
The activity works best with 25 ro 30 students. The lesson requires considerable prepararion, The
following iterns will be tequited by each student.

At the start of the lesson:

* 4 gloe stick

* apiece of white A3 thin card or paper

® 12 coloured shapes of different sizes, such as equilateral, isosceles and irregular triangles;
rectangles; squares; and circles, The shapes should be of different sizes but about 5- ~10cm
across. Each student should receive an identical set of shapes.

Midway through the lesson:
* apencil

* asmall piece of paper.

[n addition, the teacher will require a thick matker pen, and an OHP, with a transparency and
markers. It is useful to prepare an outline grid on the transparency in advance.,

Student 1st 2nd 3rd
1

2
3

The number of rows in the grid should correspond with the number of students.




Lesson 24: The Art Critic

rocus Activity

Without introduction, each membet of the class is given a glue stick, the paper/card and the
shapes and asked to spend 10~15 minutes making a picture or design pleasing to themselves.
Have everyone put their names on the reverse side of their work. Then collect the results and
give a short break for the students to leave the classroom.

While the class is out of the room, number each work of art sequentially, then lay out the work as
in an exhibition.

Call in the class, giving each student a pencil and a small piece of paper as they enter the room.
Then explain that everyone is required to be an art crigic, Each student is to spend 5-10 minutes
looking at the works of art before deciding which is best, next best and third best. Once this 1s
completed, the students record the numbers on the piece of paper and hand it in to the teacher.

As the selections are handed in, the grid is completed so that the number of students voting for
each piece can be totalled. Once this has been done, discussion can begin.

Discussion Questions

Discussion is guided by the outcome of the selection. However, overwhelmingly, past expetience
indicates that the selection will not be random. Instead there will be clear favourttes—a
significant majority will vote for the same three or four works of art. If this has occurred,
discussion could begin as soon as the most popular works of art have been identified and
displayed separately.

Begin by asking each person who voted for the most popular work of art to give their reasons. It
will be useful to have someone appointed to note down the essential points as they are made. Are
there common reasons? 1f so, what are they? Issues often raised include:

o realistic representation, as distinct from abstraction

*  content (possible emotions or ideas conveyed)

s choice of colour

» use of space, including issues such as symmetry and pattern

*  possible differences in preferences berween male and female

»  possible differences in preferences berween students taking visual arts and those who are not.

Turn now to students who did not vote for the most popular wotk of art. Ask each of them to
give their reasons. Do any common themes emerge?

If this is used as an introduction to the section on the agts, it is not necessary to oy to close the
lesson by making a set of neat conclusions. It is enough to raise questons of content, form and
bases for judgment.




Lesson 24; The Art Critic

Links to Other Areas of TOK

Are any of the critera for judgment reported here relevant to other areas of knowledge? For
example, on the basis of what crireria do we judge a mathematical proof? How do we decide
between rival scientific theories?

To what extent can we use logical reasoning to justify our choices in this activity? To what
extent are other ways of knowing, such as perception and emotion, relevant here?

From Other Times and Places

Does our cultural background determine, or to any extent affect, our valuation of a plece of
art? What eftect does our social status have? '

To what extent do you consider that we are competent o judge works of art from other
cultures with which we are not familiar? Does it matter if we see things in these works of art
that are different to those the artist intended?

Are we competent to judge works of art from the distant past® Is there any evidence to
suggest that, at different fimes in the past, different valuations would have beer made?

Quotations

Pve measured #t from side to side;

It’s two feet long and three feet wide. Anon
L.
How do you like what you have? This is a queston thar anybody can ask anybody. Ask it.
Gertrude Stein®
f
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Lesson 28: Third World Blues

Context
This lesson is meant for a class that has already explored the problems of knowledge that arise
when we are confronted with moral as well as political judgment.

The lesson is designed to highlight the logical difference or other relationship between “facts”
and “values”. It presents a concrete example to help explore a fundamental philosophical

guestion: can vou derive an “ought” from an “is”? In other words, is it possible o gain
J H &)

knowledge about what we ought to do from knowledge about what is the case?

Aims

*  Toidentfy elements of political decision malking.
* To examine the relationship between moral judgments and politcal judgments.
*  To identify the problems of knowledge that arise when we are making a political judgment.

¢ To differentate between “facts” and “values”.

Class Management

The lesson requires 40-60 minutes for a class of 12 to 20 students. In small groups, students
should spend 20 minutes studying the situation and then develop an argument that responds to
the question. The rest of the lesson will be devoted to open discussion.

Focus Activity

Consider the following moral principles.

*  There is something about human beings of incomparable moral significance, such thar all
human beings merit equality of treatment, no matter how unequal in talents, achievements or
social status.

* Lveryone deserves respect.
*  Hveryone’s happiness or suffering is of moral importance.

Now examine the following political situation.
The Country

Nowanda is a small country with many economic problems. The poor tepresent 44% of the
population; the unemployment rate is around 30%; cotruption is widespread in the government;
the country is in debt. A large overseas creditor demands a change in Nowanda’s internal policies
in order to meet their debt,

Fact

A study by scientists has shown that the poor are less well-endowed intellectually than others.




Lesson 28; Third World Blues

The New Policy

The overseas creditor wants the government to remove the poor from the counay’s schools
because science has shown that the poort benefit listle from their educadon. As a result, the cost
of education will decrease, Nowanda’s economic positon will improve, and they will be able to
pay off their debt, '

Question

if all the citizens of Nowanda believe in the three moral principles stated earlier, and you are a
cttizen of Nowanda, how would you determine whether the new policy is right or wrong?

Task

In small groups, discuss the situation above. Designate a leader for your group to present an
argument in response o the question.

Discussion Questions

®* How does our knowledge of the three moral principles correspond with our knowledge of
the needs and interests of the people of Nowanda? Is the policy suggested by the overseas
creditor logically consistent with the three moral principles?

*  Respond to the following statement. “Knowledge of the concrete needs and interests of the
people of Nowanda alters our understanding of the three ideal moral principles.”

® Is it logically possible to know, with certainty, how to move from facts about Nowanda to
what ought to be done about Nowanda?

®  The new policy is based mainly on Western scientfic evidence, which means that it is in
principle falsifiable, In other words, more research could prove it to be false in the future.
Should the people of Nowanda accept the findings of Western science? Justify your answer.

Links to Other Areas of TOK

*  How do moral principles infleence the application of our scientific knowledge?
*  How does our scientific knowledge influence our moral outlook?

*  Are the meanings of words likke “suffering”, “happiness”, “respect”, “morally significant”
fixed or changing? '

Quotations

Some eyes want spectacles to see things clearly and distdnetly: but let not those that use them
therefore say nobody can see clearly without them.
John Locke

Locke, }, An Essay Concerning Fluman Understanding (1689; reprinted many times) Book 4, Chapter 17,
Section 4*

*Hull reference unavailable,




Lesson 30: Let it Fly

Context

This exercise is ideally suited as a culmination of various considerations of knowledge; specifically
truth, belief, logic, perception/reality, language, cvidence, modelling and mathematics, It is an
appropriate way to end a major portion of the TOK course.

Aims

*  To reflect on the nature of knowledge as a product of experiment and experience.

¢ To relate the construction and performance of a model airplane to various subject ateas of

TOK.

*  To develop an argument for why or why not the model actually achieved flight.

Class Management

Divide the class into groups of three. [t will require some prior class time for the introduction of
the topic and building the plane. The presentation of the project should take about 5-10 minutes
for each group,

After the project presentation, 45-50 minutes should be devoted to an open discussion
concerning the links to various elements of TOK.

Focus Activity

The task of each group is to construct a model airplane, powered only by one or mose balloor-
It should be able to run off a suitable ramp, stay airborne for at least 10-30 seconds, and land
relatively intact. Any materials may be used but all must be “otiginal” (that is, the wings for the
airplane cannot have been wings from any other vehicle). The groups will have one weelk outside
class time to create and test their model.

One week later, begin class with a general discussion of how the models were built and tested.
Then move to a setting suitable for testing the planes {eg the schoo! auditosium}. Once all groups
have had a chance to test-fly their models at least once, discuss how the models performed in the
experiment. Foliow with 2 more expanded discussion of how the project relates to a variety of
TOK concepts such as knowledge, belief, trath, mathematical knowledge, scientific knowledge,
perception and reason, language, evidence and modelling.

Discussion Questions

*  How did the plane’s performance differ from your expectation of its performance?

*  Exphin how logic played a tole in the project. How and where did logic fail? How did your
logic become faulty? Was the logic sound, but the conditdons faulty?

*  What basic assumprtions/beliefs were behind your construction of the plane? How did you
test those assumptions?




Lesson 30: Lat it Fly

*  How did your model change during the construction process? How did your perception of
the model changer

*  Did you believe that your model would fly? What happened when your belief was either
confirmed or disproved?

*  How did mathematics and science play a role in the project?

s What forms of knowledee were involved in the completion of this project? How has your
g p ! )
knowledge changed or increased as a result?

Links to Other Areas of TOK

*  Howis language related to the formation of concepts?

*  What problems might be encountered in translating words and meaning into action?
*  How are inductive and deductive reasoning used in scientific explanations?

®  What is fallacious reasoning?

*  What methods are there for verifying what is taken to be true?

*  Under what conditions do beliefs change?

From Other Times and Places

Teachers may want to explore how early vessions of airplanes and artempts at flight were made.
Leonardo Da Vinei and the Wright brothers would be appropriate. Some of the epic failures of
flight should also be considered. Consideration could be given to whether (or not) attempts at
flying were a Western phenomenon. Other philosophies may hold that, given the lack of wings,
humans were not meant o fly. The story of Daedalus and Icarus may be of interest here.

Quotations

Science is a human constructon. It is what happens when human beings together try to make
sense of their experience of nature. Works of science are ways of understanding created
human effort which, like works of art, can be interrogated for what they say about curselves
and our development. By finding out about our science we can find out about curselves.
Joseph Schwartz, The Creative Moment

Give me a place to stand and a lever long enough and 1 will move the earth.
Archimedes, ¢.220BC, widely quoted
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