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Latroduction

This handbook is the result of lessons learnt and lessons taught at a
series of workshops held at different venues in South Africa.

The first workshop assessed what the school-going
and the adult general public audiences enjoyed at
selected biomedically-focussed workshops and
exhibits which had been previously presented at
science centres and science festivals.

The next three workshops brought together science
centre facilitators, biomedical scientists and others
involved in science communication to share the
knowledge gained, discuss the “rules of
engagement” and generate new ideas, especially
about biomedical science communication in South
Africa. Further information about the workshops and
details of activities described in this handbook can
be found at http://www.saastec.co.za/scibiolosa.htm

The aim of the workshops was to catalyse the
formation of new partnerships between scientists
and science centres which will enrich engagement
with the public.

The handbook gives practical tips and suggestions
stemming from these workshops that aim to help
science centres and scientists interested in
sharpening their communication skills and developing
biomedically-focussed activities and exhibits.
Although the emphasis is on biomedical topics which
engage mainly school-age audiences in South Africa
and on lessons learnt during the workshops, much
of the content is applicable to other topics and to
audiences of all ages, worldwide.

The activities assessed at the first workshop, held at
the Cape Town Science Centre, were:

Workshops:

¢ The DNA Detective: what’s in your genes?
e HIV comes to the Party

e The Trouble with TB

Exhibits:
¢ The Skin you’re in
¢ The Trouble with TB

The next three workshops used knowledge gained,
established best practice and new inputs to catalyse
partnerships at the Cape Town Science Centre (Western
Cape Province), UNIZUL (Kwa Zulu Natal) and SciBono
(Gauteng). Scientists, science centre facilitators and
other communicators from these centres, other science
centres and research institutions in the broad
geographical areas attended these workshops.

The sections below are a synthesis of an assessment
of these activities by different audiences (school
learners, educators, science centre facilitators,
scientists, independent assessors, and the general
public) and of established best practice principles and
their application in South Africa.

Detailed protocols for running the following
workshops are given in this handbook

¢ The DNA Detective: what’s in your genes?

e HIV comes to the party

¢ TIK’s TRICKs (methamphetamine and substance abuse)

The initiative was funded by a Wellcome Trust International Engagement (WTIE) Award held by Prof Valerie Corfield

in partnership with the Cape Town Science Centre.



The basic “rules of ery%emem”’

The rules for engaging successfully with an audience apply to all facilitated
exhibits, workshops and science shows. A lot depends on the presentation
skills of the facilitator. How you present the content is vital.

THE FOLLOWING ARE AREAS WORTH GIVING ATTENTION To:

e Knowing what is relevant to the audience

e Speaking clearly at a suitable speed

e Making eye contact

e Highlighting points by using facial expressions, voice, or arms \

e Using you body and gestures to enhance, not distract

e Adding ‘drama’ and simple acting techniques § )

¢ Incorporating humour — physical and verbal %

e ‘Reading’ your audience and responding to their feedback

e  Working with the whole presentation space

e If needed, using the microphone correctly (clarity and volume)

e Giving the whole audience a good view, especially with demos/props

e Personalising ideas and weaving in stories and narratives

e Keeping to time — not too long nor too short

e Professionalism — preparation, tidiness, personal appearance, etc. /\ Q
& ‘ ‘ @ﬁim h—/l‘ \ e

Using you body and gestures to
enhance, not distract j

Adding ‘drama’ and simple acting techniques

J

Making eye contact with your audience j

You can learn a lot from watching other presentation professionals — children’s TV presenters are a great example.
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De‘f{gn&g exhchits that engage

BEFORE YOU START

Ensure that the exhibit covers a topic of relevance
and interest to the audience(s) that will view it; research
this before you start, during its development and in
the final stages — make changes if necessary.

Clearly identify your primary communication aim in
your own mind. Communicate a focussed message,
avoid trying to include too many concepts and
messages in one exhibit, and rather use a series of
exhibits to get across a multi-faceted theme.

People come to science events because they are
interested in the issues raised by scientific advances
Eg., health (rather than medical science), what we

eat (rather than agriculture), how we behave (rather
than psychology or sociology) etc. While it is fantastic
to have hi-tech exhibits, in some cases people,
especially from rural areas, can’t identify with this,
so where applicable make science relevant by linking
it to what touches people’s lives e.g., diseases and
medical conditions prevalent in their community, how
the body works, or how to purify water.

For school-age visitors and teachers, consider
including content that is applicable to aspects of the
school curriculum, which makes learning fun and
which gives teachers ideas to incorporate into their
teaching. Overlap desired learning outcomes with
what is fun, interactive or engaging. Don’t make it
look like learning!

THE BASIC EXHIBITION FORMATS TO CONSIDER ARE:

Posters or other ‘static’ displays (not interactive)

Physical hands-on exhibits (usually found in science centres)

Computer-based displays

Combined displays (posters, exhibits, hands-on activities) for expos, festivals, etc.

Facilitated versus non-facilitated displays

Use an enthusiastic and
knowledgeable facilitator

If facilitated, consider having an
interesting “character” as the facilitator

Use a character as an identifier
on poster exhibits




DESIGNING AN EXHIBIT

Work in a team that includes science centre facilitators
to make it audience-friendly, scientists to get the
facts right, a graphic designer for visual appeal and
a panel representing your target audience.

Exhibits should be fun (and make learning fun),
interactive and engaging, attention-grabbing with
unexpected content, promote curiosity and
questioning. Interactive exhibits should be more than
just pushing buttons, they should engage with multiple
senses and form an “immersive” experience.

Decide if an exhibit will be a facilitated or a stand
alone exhibit. If facilitated, consider having an
interesting “character” as the facilitator. Use a
character as an identifier on poster exhibits.

Avoid too much text, visitors rarely read long panels
of information. Break text into sections and
subsections. Do not use long and scientific terms,
be clear and concise, and avoid unnecessary detail.
Text should be visible from a distance of 4 metres.

(6 OUR FIVE SENSES

heading

The Ears

sub-heading

The ears are positioned on the

left and right side of our heads. A

Break text into sections and subsections

A recommended font size is 45pt. Colours should be
aesthetically pleasing and appropriate to the theme.

Have a logical flow of information and a point of entry
and exit. Test the prototype of an interactive exhibit,
it needs to be robust.

SPECIFIC TIPS FOR BIOMEDICAL
EXHIBITS

Choose topics of relevance to health and diseases
of target audiences (eg., HIV, TB, malaria; skin in
health, disease and discrimination).

When relevant, let the audience be “subjects” — how
tall? Look at own skin, hair, pulse rate, blood pressure.
Plot on graphs.

Don’t assume that your audience has a lot of biological
knowledge, eg., you may need to start with basics
like what is DNA before you can talk about a genetic
disease.

Use analogies, but be careful as these can often be
confused across language or other barriers.

Do not use long and scientific terms, be clear and concise
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ETHICS

Be aware that people affected by conditions
that have been chosen to be of relevance
(eg., albinism, cancer, TB, HIV/AIDS) may
be in your audience. HIV-positive people
may interact with an exhibit about avoiding
infection, or someone whose mother died
from TB may see an exhibit on TB. Speak
to an ethicist, psychologist or relevant

counsellor before finalising the exhibit.

Have helpline numbers and school
psychologist contact details and pamphlets
displayed/available.

Record incidents which have occurred that
reflect these concerns and discuss with
colleagues and counsellors for future
events.

TIPS FOR MAKING THE EXHIBIT

Designing exhibits that engage

Narcotics Anonymous SA
is a non-profit organisation for
recovering drug addicts who meet
regularly to help each other stay clean

Cape Town 0881 30 03 27
Johannesburg 011 485 5248

SA National Council on Alcoholism
and Drug Dependence
(Sanca) provides specialised and
affordable prevention and treatment
services for alcohol and other drug
dependence.

Head office 011 482-7187

Department of Social Development
Substance Abuse Line

0800 12 13 14

INTERACTIVE AND TIPS FOR MODELS

1. Avoid congestion, people need space to
interact with your exhibit.

2. An exhibit on levers could become an exhibit
tendons and joints.

on

. Take a black painted shoe box with holes cut in

the side and place relevant object inside. Let your
audience feel and guess what it is. Discuss their
ideas and findings.

Have question flaps on the exhibit with the answer
underneath the flap.

Have a rotating circle with the question and a
series of answers visible through one opening in
the circle. Have the right answer designated by
colour, for example.

Have puzzles which prompt visitors to seek and
find information on the display panels.

10.

11.

Use everyday objects as models: a zip could

represent DNA; half a zip RNA. Make a HIV model
from eg., a Weber “braai” kettle or a circular light
fitting. Make a model of the skin from a polystyrene
block. Models must be robust and hands-on.

Lego blocks of different shapes and colours could
represent amino acid building blocks of proteins.

Use powerful magnifying glasses when
microscopes are impractical.

Have cut-out people and chromosomes for
inheritance (use magnetic strips and board or
Velcro).

Use large photographs that arouse interest (eg.,
electron micrographs, tattoos, relevant art, 3-D
prints with 3-D spectacles).

Have an area (eg., magnetic white board) where
you can display relevant topics recently in the
news. Keep this area updated.



TIPS FOR STIMULATING DIALOGUE AT
EXHIBITS

1. Never, ever, ever sit, arms folded, head down
looking disinterested, avoiding eye contact -

visitors will ignore you as you are ignoring them.

2. An enthusiastic and energetic facilitator is a key
determinant of the level of engagement with the
audience.

3. If you are the facilitator at an exhibit, read the

underlying dynamics of a group, keep eye contact
with everyone and don’t miss the people at the back
of a group of visitors. Rotate people in a large group.

4. Limit the number of individuals in groups brought
to the exhibit (eg., school groups at science festivals).

5. Promote participation and creativity and

demonstrate self-confidence and professionalism.

6. Don’t dart out at people as they walk by and ask

for example “Do you want to know about TB?”
They may say “No”.

7. Don’t intimidate them by asking for example “What

do you know about TB?”.

8. Have an engaging, whacky character that does
the talking.

9. Show them something in the display that they
can interact with and thereby initiate a
conversation.

10. Use illustrations that you can point to.

P & § i‘#
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Avoid congestion
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11.

12.

13.

14.

15.

16.

17.

18.

19.

An HIV model made from eg., a Weber
“braai” kettle, or a circular light fitting

Keep your explanations short, amusing and
focussed — avoid excessive scientific detail.

Never make it a one way flow of information.

Have a box containing questions that are answered
on the exhibit. A learner pulls out a question from
the box, reads it out and anyone can answer. The
answer can be also be on the back of the card.
Laminate the cards.

Ask a couple of general non-threatening questions
of a group eg., “Who’s from Belville?” “Who is
left-handed?”

Keep a file of topics and provocative questions
that spark debate with different audiences. Share
them with other facilitators.

Have a few surprises, fun activities and questions
for a non-engaged audience. Eg., at the Skin
exhibit, line learners up by height, then rearrange
by skin pigmentation. Discuss the spectrum of
variation. Draw an arbitrary line and discriminate
against the taller participants by giving the shorter
ones a small sweet. Discuss. Then give everyone
a sweetl!

Know what works well for different audiences
(school learners vs adults, urban vs rural).

Use humour - keep a file of what works well;
comedians do.

Have a “deliberate mistake” or a “spot the not”
for the observant to find (tell them it’s there, ask
who can see it).

Pl

Find somethmg in the display that they can
interact with; thereby initiate a conversation
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De‘f{gn&@ wortshops that engage

BEFORE YOU START

The same rules apply as given previously for designing
exhibits. Research what is relevant and important to
your audience. For school-age visitors and teachers
consider including content that is applicable to aspects
of the school curriculum, which makes learning fun
and which gives teachers ideas to incorporate into
their teaching.

Clearly identify your primary communication aim in

your own mind. Communicate a focussed message
and avoid trying to include too many concepts and

messages.

DESIGNING A WORKSHOP

1. A workshop must always be just that — a
activity, NEVER a lecture.

‘doing”

2. Consider the ideal number for a particular
workshop and stick to it, so all participants can
be involved.

3. Make the workshop long enough to allow
questions and answers, in addition to activities.

4. Make the workshop modular, so you can adapt
it for different audiences/times/venues.

5. Use a mix of activities to keep the participants’
attention, eg., listening, seated-and-doing and
on-your-feet activities.

6. Let them make/do something that they can take
home.

7. Start with a relevant icebreaker ..o mmeeeeremnsssrensneens

8. Use everyday objects in workshops to add to
the fun and make the workshop less threatening.
Everyday objects will also make it easier for
teachers to replicate the workshops, eg., play
dough, beads.

9. Use music and “jingles” with a take-home
message.

10. Have extra information on large posters around
the venue and take home packs of information.

11. If the workshop covers biomedical issues be
sensitive to the fact that content might be upsetting
for some participants (see Ethics, pg 5). If
appropriate, brief the participants before the
workshop and have a de-briefing session
afterwards.

o“e'
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HOW TO USE DRAMA AND ROLE PLAY IN A WORKSHOP

The use of role play and drama is a powerful way to engage audiences young and old and provides a
way to examine ethical issues.

Using professional actors to facilitate drama and role play in workshops usually helps to make such
activities more structured and engaging. However, this is not always practical (budget/time constraints).
Some suggestions to overcome this problem are:

e Have prepared examples of scenarios/scripts for the learners to get them started and facilitate their
“rehearsals”.

e Make contact with the drama department at a university or drama school and arrange for drama
students to become involved.

¢ Involve actors or drama students in training science centre facilitators and scientists in ways to
facilitate drama/role play themselves.

‘
.
» f
= RN
a y P
&

Let them make/do something

e

Have prepared examples of scenarios/
scripts for the learners to get them startecy

i

that they can take home
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Involve actors/drama students in training Use music and “jingles” with a The use of role play and drama is a
science centre facilitators and scientists ) take-home message ) powerful way to engage audiences
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Biomedical science shows that engage

Traditionally, science shows make use of the whizzes, bangs, bells and
whistles of chemistry. However, science shows with a biomedical focus
are certainly possible and deserve more exposure.

A BIOMEDICAL SCIENCE SHOW IS NO DIFFERENT FROM
ANY OTHER SHOW. IT SHOULD:

¢ Open by grabbing the audience's attention.

¢ Give an introductory summary of the show’s content.

¢ Be scientifically accurate and informing.

¢ Have a narrative with conceptual links or a traditional story.

¢ Focus on the main points/concepts (do not be a textbook on the subject!)
* Be entertaining — use humour, theatrics, crazy movements etc.

e Be culturally relevant.

¢ Foster curiosity and interest — have novel, surprising and unexpected

content.

¢ Be educational (this is more important for school audiences where it can
be linked to the school curriculum).

¢ Be tailored to the specific audience (age, background, etc.)

¢ Be relevant to the audience.

¢ Involve the audience and use volunteers.

¢ Be safe to perform and watch.

¢ Include interesting demonstrations with clear scientific explanations.

e Move smoothly and logically between ideas/demos.

¢ Reinforce significant concepts.

¢ Finish with something memorable that relates to your main message
— if it ties together several concepts illustrated in the show even better.

¢ Allow questions at the end, if appropriate.

‘Wow’ your audience and grab their
attention with humor and theatrics!



SPECIFIC TIPS TO USE IN BIOMEDICAL SCIENCE SHOWS

¢ Use a theme with narrative eg., going inside the body and following a virus, a cell, a meal (Amazing
AIDS adventure; enzymes; food digestion).

e Use multimedia — cartoons, ‘real’ images (microscopy, etc.) and especially animations — the internet
is a great source.

¢ Have music/a catchy jingle.

e Adapt traditional demonstrations — eg., a “musical straw” becomes a voice box.

e Use analogy demonstrations - eg., slow-time chemical reaction to show spread of HIV.

e Use analogy props - zips and DNA/RNA.

e Use ‘real’ props — cells under microscope, preserved organs, etc.

e Use traditional models — homemade (Weber braai as HIV) or professional bought versions.

e Make ‘models’ with participants — two opposing lines of people make a double-stranded DNA
molecule; a circle of learners holding hands make a cell, other learners form the nucleus,
mitochondria, molecules (H205) etc.

e Use costumes/role play.

e Use interactive ideas from workshops or from exhibits.

e Do a large scale extraction of DNA.

e Set up a scenario to show how DNA profiling is used in forensics.

e Demonstrate enzyme reactions.

Making ‘models’ with participants ) Large scale extraction of DNA ) Enzyme reactions )
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4(/0:,%5»&7 problems in ega‘ﬁemen%

Ensure analogies actually get the point across, and
don’t cause confusion. Ensure that the audience
understands the message of the analogy, or is it taken
literally? This is especially important across languages
and cultures, so while analogies are a great tool, use
them carefully and evaluate their use either formally
or informally with other mother tongue language
users/other cultures to make sure the message is
getting through accurately.

Don’t assume your audience has the biology
background to understand complex biomedical
concepts. Find a way of setting the scene quickly
and in an uncomplicated way so everyone is at the
same departure point.

Make sure that facilitators are well-trained for
activities - in the WTIE initiative, scientist and facilitator
feedback included “desire for more training”. It is

also the scientists’ and facilitators’ responsibility to
stay up to date and informed.

Be culturally sensitive and consider ethical issues
(see page 5).

When designing interactive exhibits don’t forget
maintenance issues — are the exhibits robust? Is
there someone in house who can fix problems cheaply
and easily?

If the exhibit/workshop is going to travel, how easy
is it to dismantle, pack and carry?

The show is never finished — it should evolve like a
living organism. The good bits stay and the not-so-
good bits go and are replaced with new things. It’s

survival of the fittest based on your communication
aims, the audience response, and evaluation.

Ensure analogies actually get the point across. Is the spiral staircase DNA analogy relevant to all audiences?
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There is no doubt that language of presentation is extremely important. In a survey conducted at the
Grahamstown Scifest, 78% of respondents listed isiXhosa as their mother tongue, 21% English, 35% Afrikaans,
1% each Zulu, Sotho, Tswana and 3% ‘other’. Comments elicited from the Scifest poll included the need for
facilitators who could speak African languages. Evaluations conducted during the WTIE award stressed that
use of mother tongue encouraged engagement. In South Africa, the distribution of languages will differ
regionally and presents a challenge as rural children particularly are less familiar with English, while there is
a dearth of science communicators nationwide, even of those that can only speak one or two languages.

SPECIFIC TIPS ON DEALING WITH DIFFERENT LANGUAGES

1. Firstly, go to someone else’s drama, exhibit or 6. In a science show or skit/drama have a character

workshop with cotton wool in your ears and who can serve as a “translator” by repeating key
note how that feels and what works well to concepts in the mother tongue of the audience,
keep you informed and engaged. if not being used by main presenter(s). This can

be built into the script - and should not be parallel
translation. Eg., the character might say in the
language of the audience “You mean that if we
don’t take the TB medicines for 6 months we
won'’t get better?” or summarise “So that means
that after getting into the body the virus must find
a comfortable place to live”.

2. Use atranslator to give a summary, assistance
or explanation at points in text.

3. Formulate your words/phrases in different ways.

4. Hold up/have displayed large cards with
important words in the mother tongue of the 7. Evaluate effectiveness of different techniques with

audience at appropriate places in the activity. a test audience and incorporate changes or

recommendations.
5. Use illustrations, slides, facial expressions,

hand and body gestures as visual clues. 8. Go to language lessons!
4 4 4
Use facial expressions, hand and body Use large cards with important words in the Have a character who can repeat key
gestures as visual clues J mother tongue of the audience ) concepts in the mother tongue J

12




/Cee/n'vy feachers happy

Teachers were asked in the first assessment workshop what their needs
were and for suggestions to improve engagement.

THEIR WISH LIST APPEARS BELOW:

e Have an opportunity to visit the activity beforehand to familiarise self with concepts for developing
extension activities (eg., quiz, project).

¢ Do not assume prior knowledge when presenting content.

¢ An exhibition followed by a workshop has improved benefits for the learners.

¢ Make use of worksheets during the activity.

e Supply a take home pack.

e Supply resource kits to enable teachers to replicate the workshops.

¢ Do hands-on workshop activities, especially “experiments”.

e Use activities relevant to learners’ lives.

e Set up an outreach “bio-bus” to take science centre activities to under-resourced urban and rural areas.

¢ Have information linking activities to careers/career exhibition.

* Access to a resource centre, resources for projects, networking with scientists.

¢ Facilitation of visits to tertiary institutions/industry and a database of visitor-friendly places.

¢ Magazine/website from science centre and scientists targeting schools.

* Run competitions for learners.

AND THE
WINNER IS...

. o Do not assume prior knowledge
Think of fun competitions for learners when presenting content
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Funding typically comes through either established funding programmes,
like grants (see tips from the Wellcome Trust below), or from sponsorship
or ‘cold’ approaches (see tips from Prof Mike Bruton below).

If you want someone to give you their money, you
need to achieve their aims while you also achieve
your own. This is the most important thing for your
pitch selling a win-win initiative. Ask yourself which
funders have common aims and interests with your
project? What are their aims? Do your homework and
check websites, annual reports, grant guidelines, etc.
What are they doing already? Fit in with their structures
where possible. Do you have a track record in a
relevant area? This is a very important criterion.

HOW TO APPLY FOR A GRANT?

Grants typically come through Governments and
NGOs and are for once-off projects. The money is
available, but the funders have to decide who is worthy
of it. Grants always have lines, guidelines, deadlines,
timelines, budget lines (see Wellcome Trust tips below).
Always read the guidelines carefully and manicure
your project into something that fits where possible.
A study of why grants fail found that 39% failed
because of inadequate planning and careless writing,
38% because the track record/competency of the
applicant was unknown and 23% because the
application was not relevant to the call for applications.
The application process can sometimes seem
laborious but done correctly is usually a more reliable
source of funding.

TOP TIPS FOR A SUCCESSFUL
APPLICATION (from the Wellcome Trust)

A successful project first needs a successful grant

application. Make sure you give your project the best
chances by following this simple guide and checklist:

Before completing the Application, check eligibility:
Consult the application guidelines; make sure your
project is eligible and make sure you explain how
you meet the criteria of the International Engagement
scheme in the application form.

Completing the Application:

Make it a good read and think of the tone: The
more engaging a read the better. The tone of your
application can really make a difference. If you sound
interested and excited in your project then the reader
is more likely to want to keep reading.

Substantiate any assertions: Back up any claims
you make with evidence, otherwise they might ring
hollow.

Beware of jargon and acronyms: Avoid
abbreviations, acronyms and jargon (unless you first
explain them).

Answer the questions: Each question is looking for
particular information: make sure you read the
question carefully and answer it as accurately as
possible. Try not to repeat information which you
used to answer a previous question. If you have any
doubts or questions, contact the funders!

14
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Know who your target audience/stakeholders are
and justify your approach with these in mind: Who
is your target audience and why have you selected
this audience? Who will the project benefit, why and
how?

Explain the context but be careful about
information overload: The Funding Committee and
the referees who are asked to assess you application
won’t necessarily know about the context in which
your project is to take place. Make sure to provide
enough back ground information (e.g., into the
particular education system or theory behind your
chosen methodology) but not too much! Make this
information succinct and easy for a lay person to
understand and make sure you put it in the right
place: the objectives section, not the project summary.

Consult all the relevant expertise needed for the
project: Make sure the research is accurate and that
you have all the relevant scientific, public engagement
and other skills necessary to deliver the project. This
might mean that you have quite a large project team
but applications are often marked down if they don’t
have sufficient or the right personnel to deliver them.

Don’t be overambitious with your project: be
realistic about what you can achieve. Starting small
can often lead to bigger things.

Are the aims, objectives and rationale for your
proposal clear?: Make these SMART (Specific,
Measurable, Achievable, Relevant and Time-bound).

Make sure your evaluation plans are appropriate
to test whether you have met your aims and
objectives: Consider developing imaginative ideas
for evaluation and not just feedback forms. Think

How to raise funds

carefully about what would indicate success for your
project; read the evaluation guidelines on our website:
http://www.wellcome.ac.uk/Funding/Public-
engagement/index.htm. Evaluation should not just
assess audiences responses but also document the
process and lessons learned while developing and
managing the project. You may want to consider
employing an independent evaluator for the project.

Think about ways to disseminate what you have
achieved: Who would be interested in the lessons

learned from your project and what is the best way
to reach them?

Make the project summary good: this is probably
the most important section in your application; it is
read first and so sets the first impression. Write this
last.

Show project sustainability: If relevant, include
plans on how the activity will be sustained or how it
is developing on a previous project.

Proofread: Have your application proofread by
someone who has not seen it before and preferably
who doesn t know too much already about your work.

—_———

Final checklist

o Once you think you have finished ta.ke a( C\\s)
break then re-read what you have written.
o Check the science content.

o Check the spelling.
e Ensure all co-applicants have read the

proposal.
o Check that your budget adds up corre

N
—=

ctly.




How to raise funds

HOW TO APPLY FOR SPONSORSHIP? TIPS FOR FUND-RAISING FOR SCIENCE
CENTRES: SOME BASIC PRINCIPLES AND PRACTICES (from Prof Mike Bruton)

Sponsorships may need to be more novel and certainly need to be “sold” much harder. You are essentially
asking for them to find money to support you. Sponsorship typically comes from ‘corporates’, many of which
have to address social responsibility. Larger companies may have established grants, applications and
procedures, always work in with their systems. Think of their aims both in the short term (ie., positive PR) and
long term (ie. teaching their future employees). Having a personal contact and/or knowing who to talk to is

critical for sponsorship.

Know the context of your application: Demonstrate
to your potential sponsor that you know the broader
societal context of your application, e.g., in science
education, cite statistics on how poorly (or well) South
African learners do in international science
understanding surveys. Bring to the sponsor’s
attention the unique circumstances in which you work
in your city and province.

Brag about your past accomplishments: Without
being obnoxious, make it clear to your potential
funder that you have an existing record of high level
accomplishment in your field. Give examples, and
references.

Be well prepared: Spend time researching your
potential funders’ past history of fund giving, scrutinise
their annual reports, websites, chairman’s speeches,
press releases, foundation reports. What is their
mission statement, what are their social responsibility
goals, what is their byline? Try to figure out how they
think and what their priorities are? What pushes their
buttons? Try to help them achieve their priorities.

Example: Rand Merchant Bank has the byline
‘Traditional values, innovative ideas’. The MTN
Sciencentre latched onto this and applied to them
for funds for the ‘Great South African Inventions’

travelling exhibition. They immediately responded
positively as it helped them to achieve their societal
goals and to meet the challenge of their own byline.

Quote their funding goals and objectives back to
them when you apply for funds: In this way you
will demonstrate (a) that you have done your
homework, and (b) that you know what their funding
priorities are, and are attempting to address them.

Don’t try to change their funding priorities: The
published funding priorities that have been defined
by a commercial company have been reached after
much high level debate, and they won’t easily change
them to benefit a specific beneficiary. Help the funder
to achieve his goals by applying for funds that fit their
highest priorities. Most importantly, find out what
they don’t fund, and don’t apply for money for that.

Recognise that each potential funder is unique:
They have all defined their funding priorities, and are
often careful to avoid overlap with the funding priorities
of their closest competitors in the marketplace.

Create a win/win situation: Create a win/win situation
by making the potential funder feel that, by supporting
your initiative, you are helping them to achieve their
own goals.

16
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Don’t waste their time: Top executives are busy
people. They are used to receiving concise documents
and making quick decisions. Don’t waste their time
by writing unnecessarily lengthy funding proposals.
Stick to the point and be precise. Start the document
with an executive summary that gets straight to the
point. When you meet them, don’t waste time giving
unnecessary detail. Tell them immediately what you
want, then tell them why THEY will benefit, then justify
it from your perspective.

Think out of the box when targeting funders:
Don’t only think of obvious funders, e.g., computer
companies for computers. Think of the larger
organisations who promote computer literacy or
science education. In general, the larger the
organisation, the more likely they are to have a broad
appreciation of key societal needs, such as computer
literacy or science education. Also, the largest
corporations all have Foundations whose aim is to
redistribute wealth to ‘do-good’ organisations that
are benefitting broader society.

Prior sponsors are most likely to be future
sponsors: It is easier to persuade an existing sponsor
to give you more money (as long as it is a win: win
situation) than it is to go through the whole routine
of persuading a new sponsor to support you. Forming
long-term, mutually-beneficial relationships with your
existing sponsors is the most successful fund-raising
strategy.

Find out about the personal priorities and interests
of the key decision maker in the potential finding
company: What turns her/him on and off. What have
they personally identified as their priorities before?

Do they have a rural or an urban background? What
are their pet projects? What do they mention in their
speeches (often available on the company website)?

How to raise funds

Be persistent: Don’t take ‘No’ for an answer. AlImost
all the major sponsors of the MTN Sciencentre said
‘No’ first time round, but we persuaded them that
they had made the wrong decision.

Separate yourself from the crowd: Major
commercial companies and foundations receive
thousands of applications for support every year.
Separate yourself from the crowd by being: crisp and
precise, using excellent (not just good) English,
illustrating your application with pictures and
examples, and proposing something outstandingly
creative.

Give them good mileage: Once a sponsor is on
board, pamper them unmercifully. Give them positive
feedback and make sure that your visitors know who
your sponsors are. This will get back to the sponsors,
and make them more likely to support you in the
future. Just because they are on board already, don’t
ignore them. Look after them.

Invite the highest level decision maker in your

sponsoring companies to visit you: Science centres
are largely misunderstood, but when a sponsor visits
you, they will understand what all the fuss is about.

Think big: Know what the United Nations Millennium
Goals are. Include them in your pitch to sponsors.
Make it clear that you think global but act local, i.e.
that you are glocal.

Remember cash isn’t the only thing you can pitch
for - in-kind donations of equipment/consumables
and human ‘donations’ (overseas volunteers,
donated services, etc.) are often easier to get than
cash.



\/ ’( Donors don't give to institutions.
* They invest in ideas and people
in whom they believe.

- G.T. Smith

Some places to start:

SAASTA / National Science Week and themed months

http://www.saasta.ac.za/nsw/index.shtml

http://www.saasta.ac.za/thematic/index.shtml

Wellcome Trust

http://www.wellcome.ac.uk/Funding/Public-engagement/index.htm

Embassies for any project with international links (eg., British Council)

Corporates - both science/industry focussed (ie., mines, manufacturers, construction) and general
(ie., banks, phone companies); eg., BHP Billiton and HIV projects

http://www.bhpbilliton.com/bb/sustainableDevelopment/socialResponsibility/communityProjects/

workingToEaseTheDevastatinglmpactOfHivaids.jsp
Universities community outreach/engagement programmes
SA National Research Foundation research grants with built-in engagement components
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Eval mmh’g activities

BASIC RULES AND IDEAS FOR
EVALUATING PROJECTS/ACTIVITIES

Evaluation, in a nutshell, can either tell you what you
are achieving — outcomes - or how to do it better (or
both). Without evaluation you can’t be sure that you
are either achieving your aims or achieving them in
the most effective ways, so evaluation is worth the
investment.

Firstly, be clear on what you want to evaluate and
why you are evaluating this. Try to evaluate against
a specific question — what are people learning, did
an activity/intervention work? If you are not sure what
your question is, then your aims and your sponsor’s
aims are a good place to start.

If you are interested in outcomes be specific and
remember your aims - are you focused on what people
learn, or on health/medical applications? What do
the audience intend to do with their new knowledge
(intentions) or what do they actually do with their
knowledge (behaviour)? What did you set out to
communicate and what was your aim in engaging
the public? Did they hear your message and did they
act on it? Did your message reach the people for
whom it was aimed? This kind of evaluation is critical
once projects are established, or when strategic
decisions have to be made.

If you are interested in the process or experience,
usually an evaluation done to improve a project, focus
on the experience given to the public. What did they
like/dislike, what other things would they have liked
to do, see? Was it fun and interesting? Did your
specific communication approach work? This kind
of evaluation is critical early in a project.

WAYS TO EVALUATE

e Audience surveys (online, paper, filled-out or
interviewed) are best for specific questions and
quantitative measurable statistics. Surveys have
either set response questions (true/false,
agree/disagree — quantitative) or open-ended
written answers (qualitative). It gives a big picture,
but not much depth - like an aerial photo. Surveys
are good for “known unknowns”.

e Audience interviews or focus groups (group
interviews) are best for exploring and getting
deeper into issues — usually qualitative research.
Interviews give you a smaller, specific, in-depth
picture. They are good for “unknown unknowns”.

e Often evaluation will use qualitative then
quantitative, or vice versa, it depends on what
you know initially. Decide if you need to do open-
ended questioning to explore what to ask before
you can design an evaluation with definite fixed-
answer questions (eg., agree/disagree).

¢ Recording audience response, how they interact,
how the presenter communicates/interacts with
the audience by using an independent, external
observer. This is less intrusive for audience.

e Self-evaluation and less formal methods such as
peer feedback.



SAMPLE OF QUESTIONNAIRE

TIPS FOR SURVEY QUESTIONS

Don’t have double-barreled questions (two questions in one joined with ‘or’/‘and’).

Use language carefully and get a mother tongue speaker to check both translated and English versions.
Consider having different languages in parallel.

Have a combination of fixed answer (true/false, agree/disagree scales — [Likert-type scales]) and open
ended comment questions.

Keep it tightly focused.

Keep it as short as possible (leave time for it to be completed if to be done at end of activity).

Keep the layout clean and clear.

Learn basic statistics to interpret the data — means, standard deviation, t-tests etc.; or collaborate with
an expert.

Always record basic demographics — age, gender and other relevant variables.

Some ethics points to consider - you can’t force people to complete the survey (it is voluntary), anonymity,
personal questions, sensitivity, risk to participants, get institution ethics approval.
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16.
17.
18.

19.
20.

21.
22.
23.
24.

25.
26.
27.
28.
29.
30.

31.

Be colourful

Be whacky

Be larger than life

Be loud

Be bold

Be super enthusiastic
Be imaginative

Be non-threatening
Enjoy yourself

. Don’t forget the F word FUN!
. Always be professional

. Be interactive

. Forget powerpoint

. Play with science

Encourage two-way communication — seek
questions

Never have a one way flow of information
Develop a FAQs file with answers

Have some surprise questions to throw out to
stimulate debate

Get a sponsor(s)

Use icebreaker activities relevant to
workshop/science show

Develop a very catchy start

Adapt your pitch to your audience

Keep eye contact with your audience
Observe the audience and adjust your
communication accordingly (bored, tired, can’t
hear, etc)

Use narrative whenever possible

Choose topics relevant to society

Use everyday examples and applications

Be culturally sensitive

Never forget ethical issues

Use ways to deal with different mother tongue
speakers

Use cheap, easily available resources

32.
33.

34.
35.
36.

37.
38.

39.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

Use chemicals educators can access

Look out for new resource ideas (in the
supermarket, toy shop, garden, recycle bin)
Search the internet for interactive ideas

Look for everyday examples and applications
Use metaphors/analogies appropriate for the
participants

Build something edible into shows/workshops
Use jelly tots, marshmallows, kebab sticks,
toothpicks to make molecules, neurons etc
Use the audience to make molecules eg.,
H-0-H. HO-OH

Use newspaper cuttings

Use magazines

Use TV characters

Relate to popular TV programmes

Use social networks

Use comic strips

Use music/jingle

Have fun, funky characters in activities

Don’t forget the GROSS, YUCK, SIES factor!
Don’t forget noises, fizzing, whizzes and bangs!
Have role play activities

Make something to take home after workshop
or show

Link to school study subjects

Link to careers

Try to forget the school curriculum! (truthfully
you can’t, so go beyond it)

Use crosswords to engage people at exhibits
and workshops, either during the visit/workshop
or afterwards

Have a fun “competitive” section

Alternate between listening, seated and doing
and on your feet activities during workshops
Modularise workshops to adapt to available
time, different ages and knowledge of participants
Be able to adapt to a range of venues

In fact be VERY adaptable



61. Try new venues/audiences (church halls, malls, 73. Network with other communicators

prisons) 74. Attend Science Communication conferences
62. Get a sturdy suitcase if you have a workshop 75. Workshops should be max 45 mins for a young

that will travel audience, and 90 mins for older audiences
63. Use roll-up posters for easy travel 76. ldeally have 24-30 participants per workshop
64. Have sturdy props 77. Have no more than 36-40 participants per
65. Replace worn props, posters etc workshop
66. Involve others in design and presentation 78. Work in small groups (2-6) in workshops
67. Train others to replicate your ideas countrywide 79. Bring in the WOW! factor, finish with a bang,
68. Always seek feedback not a whimper!
69. Continually update yourself about the subject of

youractvity 80. Never make it look or
70. Encourage facilitators to update themselves

71. Send facilitators easily digested scientific updates SOu nd | | ke LEAR N I NG
72. Upgrade

Can you come up with 21 more tips?
Let’s aim for 101 tips for translating Sci-speak to street-speak.

Férwéég more themes for e:@%emenf

Conduct surveys with target audiences.

Have a suggestion box.

Be aware of new developments in science and topical issues.
Link to popular TV series/movies eg., CSI, “Skin”.

PoObd~

During the course of the training workshops several ideas were put forward by target audiences and workshop
participants for new biomedical themes.

SUGGESTIONS INCLUDED:

Alternative medicine ¢ Babies and children’s health e Cloning ® Developing HIV/AIDS vaccines ¢ Diseases of
lifestyle tied with knowledge in a rural setting ® Disgusting Digestion ® Enzymes e Forensics and crime ® Gene
therapy ® Genetics ¢ “Grossology” ® Household pests ¢ How antiretrovirals (ARTs) work e Inherited diseases
¢ Medical museum ® Murder mystery game applied to DNA profiling ® Neurobiology ® Stem cells ® The body’s
organs ® The cell ® The eye and optics ® The senses
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In the following sections detailed information is given for running three
workshops which have been used extensively in public engagement activities.
Refer also to http://www.saastec.co.za/scibiolosa.htm for more information.

e THE DNA DETECTIVE: WHAT’S IN YOUR GENES?

What learners should know after the workshop:
¢ DNA contains the genetic instructions for making humans

e The concept of genes

e Where and how genetic information is stored

¢ Principles of Mendelian inheritance
¢ How DNA is extracted from any source
e Application in forensic DNA profiling

INTRODUCTION

| start the workshop by asking the learners if they
know what DNA is short for? | joke that maybe it
stands for Do Not Ask and explain that it does not
matter if they have not yet studied DNA at school,
because primary school learners and adults who
have never studied biology can do the workshop.

Then | explain that DNA stands for deoxyribonucleic
acid which is a chemical substance made from
building blocks that form long thin strings, and these
strings (called molecules of DNA) are packed tightly
into the nucleus in the centre of cells.

Next | hold up a colourful recipe book and point out
a few different recipes which make very similar things,
for example recipes to make different cakes. | explain
that we all have recipes inside us too, so that we are
all very much the same but each person is a little bit
different because their recipes are slightly different.

We may look at the recipes and see that there are a
few short instructions telling one how to cook the
chosen food. This leads on to asking how many
instructions do the learners think will be needed for
the recipe to make a human?

| encourage the learners to make guesses and explain
that they can’t be wrong, because even scientists
don’t know the right answer yet. | say that the recipes
are called genes and that at the moment scientists
think that humans have about 30 000-40 000 genes.
Interestingly, mice also have about 40 000 genes.

Depending on how much biology the audience has
studied, we talk about the English language using a
26 letter alphabet, and that the letters are grouped
together into words which make sentences. We
compare this to the language of DNA which uses
only four “letters”, which are A C G T. These are short
for four different chemical substances (called



nucleotide bases), A= adenine, C = cytosine, G=
guanine and T = thymine.

The four letters are used in a special three letter code
(called the genetic code). The order in which these
“words” (they are called codons) are used makes up
a gene.

Now we talk about where in the body the DNA
instructions are kept, as they are not kept in real
books like the recipe book. | explain that the DNA
molecules are kept inside the nucleus of every cell
in the body (except the red blood cells, which lose
their nuclei as they mature).

| explain about cells and the nucleus. | say that the
body is made up of trillions of cells (too small to see
except under a microscope) and often compare the
cells of the body to bricks that make up a building.
In the centre of every cell (right in the middle of the
brick) is a very safe place called the nucleus, where
the DNA is stored. | use a small sandwich box with
a small ball inside it to represent a cell and nucleus.

The DNA is coiled up inside the nucleus, and is
packed very, very tightly. Amazingly, there are two
metres of DNA inside every cell in the body. Here |
go to one learner and ask her to hold one end of a
coiled wire (eg., use telephone wire) and | say if |
broke open just one cell of their trillions, this is how
much DNA would come out, and pull the cord until
it stretches to two metres.

| say that if you could break open every cell in the
learner’s body and tie the pieces together, there would
be enough to go around the world 600 000 times.
But of course the thread of DNA is so small that we
cannot see it and if we could stretch it from here to

the sun it would only weigh as much as a paper clip
(I hold up a paper clip as | say this).

Now to the exciting stuff - this is not just the
presenter talking, it is a workshop, so
everyone gets to do something and will be
extracting DNA from ground wheat.

ACTIVITY 1:
EXTRACTING DNA FROM WHEAT

| explain to the learners that we can extract DNA
from any cell/tissue/organ in the body, for example,
from white blood cells, from skin or hair. You can
even get DNA from dead things, like old bones, or
from teeth in a skull, for example, from the skeletons
of murder victims. To get the DNA out of the bones
or teeth they first have to be ground up carefully.

At crime scenes, you can get it from the skin of an
attacker caught under the finger nails of a victim,
from dried blood spots, from hairs left at the scene,
dried saliva on a drinking glass or a cigarette butt,
or semen samples.

We will extract DNA from ground up wheat, as it is
not practical for us to use human tissue!

First | show them the wheat seeds. Then we look at
the ground up wheat. We use wheat germ: note that
this ground wheat is from inside the hard outer wheat
seed or husk, which has been discarded. It is rich in
cells and their nuclei, so is a very good source of
DNA. This preparation is called wheat germ meaning
the centre of the wheat seed, the place where growth
starts.
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The DNA Detective: what’s in your genes?

INSTRUCTIONS FOR EXTRACTING DNA
FROM WHEAT

STEP 1: Place 1/2 teaspoon (2.5 ml) of ground wheat
(wheat germ) in a spice jar. Add 3 tablespoons (45ml)
of tap water to the ground wheat and mix non-stop
with a wooden kebab stick for 3 minutes. This allows
the cells to be suspended and also allows them to
be exposed to the other reagents that will be added
later.

STEP 2: Add 1/4 teaspoon (1.25ml) of dishwashing
liquid to the cells that have been suspended in water
in step 1.

STEP 3: Mix gently with a wooden stick every 1/2
minute for 5 minutes.

It is important not to let the dishwashing liquid
froth and foam too much in the mixture as
this may prevent effective extraction of the
DNA! This is also important, as the foam on
top of the mixture may prevent the methylated
spirits added in step 4 from mixing effectively.

STEP 4: Remove the wooden stick. Estimate the
volume of liquid in the jar. Tilt the jar and slowly add
an estimated equal volume of methylated spirits to
the mixture by carefully pouring it down the side of
the jar.

(DO NOT MIX THE TWO LAYERS! J

After adding the methylated spirits to the mixture,
some “white slimey, stringy, gooey threads/clouds”
rise out of the “mush”.

T\

WARE
\ / WARNING:

( Methylated spirits is
~ poisonous and

flammable. Do not
drink the methylated
spirits or work near an
open flame.

e

STEP 5: Use the wooden sticks to fish these “white
slimey, stringy, gooey threads” out of the spice jar
and transfer it to a 10ml pill vial.

You have found the DNA!!

EXTRA NOTES ABOUT THE STAGES OF
THE DNA EXTRACTION ACTIVITY:

Mixing with water: We do this to suspend the cells
and allow them to be exposed to the other reagents
that will be added.

Adding dishwashing liquid: | ask the learners why
they are adding dish washing liquid? Usually they do
not know, so we discuss what it is used for in the
kitchen at home, what does dishwashing liquid do?
Quite often the learners tell me “it kills all known
germs”. They have heard that so often in
advertisements! | ask what else it does, and some
will say that it gets dirt of dishes and we talk about
what sort of dirt. | am looking for the answer “grease
or fat” and that detergent (dishwashing liquid) breaks
down fat. That allows me to talk about the “bag” (cell
membrane) that surrounds cells and the “bag” (nuclear
membrane) that surrounds the nucleus (see lunchbox
activity). Some of the older learners will know that
the membrane is a phospholipid (fat + phosphate),
and | tell the younger ones that the membrane is
made of a fatty substance and that the dishwashing
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liquid destroys the fat. | often have the coiled DNA
wire in a plastic bag at this time to show it spilling
out if the bag is broken and/or a blown-up balloon
with a tangle of wool inside. | burst it with the kebab
stick to simulate the membrane being destroyed.

| ask them what changes they have seen after adding
the dishwashing liquid? Some children tell me that
it has gone green, but most will notice that is has
become very sticky and thick. We talk about why it
is important to stir slowly. To help them | ask what
happens when they wash dishes too roughly. Usually
they will say it makes bubbles and | lead them to
saying that it also can lead to broken dishes. Then
we talk about how bubbles will stop any other things
we add getting through to the thick and sticky solution
and | explain that the DNA threads inside the nucleus
of cells are very fragile and can get broken if stirred
too roughly. Now we discuss what they sticky stuff
can be, | ask them to lift their stirring stick carefully

LUNCHBOX ACTIVITY

<+— Cell Wall

Cell Membrane
(inside wall)

Nucleus containing the DNA

You can make a simple model to show the structure
of a plant or animal cell by taking an empty lunchbox
or ice-cream tub and lining it (including the lid) with

out of the liquid and they will see slimey threads.

| swing the coiled DNA wire that | have around and
tell them the answer is in my hands. The learners are
often surprised that it is DNA that they can see in the
jar. They know that it is a very small thread, inside
cells that they can t see, so they do not expect to
see it. We talk about how the DNA has been unwound
by breaking open the nucleus and that there are
thousands of nuclei in the ground wheat they put in
the jar, and so there are thousands of DNA threads.
We talk about the fact that we can’t see one cell, but
because we are made up of trillions of cells we can
see each other.

Adding methanol: (Note methanol is poisonous and
flammable, so educators much supervise the learners
carefully at this point). | explain that the DNA has
actually dissolved in the water (once the cells were
broken open) and that to get it out of the messy
mixture we need to make it come out of the solution
(called precipitation). The DNA does not dissolve in

cling wrap or plastic (tape in place if necessary). Use the wooden sticks to fish these “white slimey, stringy, gooey threads”

Place a ball inside the box (eg., a golf ball in a
lunchbox or a a tennis ball in an ice-cream tub).

(DNA) out of the spice jar and transfer it to a 10ml pill vial
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The DNA Detective: what’s in your genes?

methanol, so that is why we add a layer of methanol
to the watery layer (here | often ask the learners why
the methanol forms a layer on top, and we talk about
it being less dense, or lighter than water). We discuss
why we don’t want to mix the layers, because that
will dilute the methanol and the DNA can then dissolve
in it.

HOW DNA IS EXTRACTED FROM HUMAN
TISSUE

| explain that in the laboratory DNA is extracted in
the same sort of way as the learners did with the
ground wheat, so big chunks of tissue (like teeth or
bone) have to be ground up first, while cells in body
fluids or small pieces of tissue (like white blood cells
or skin cells or the cells inside bones or teeth) have
to be broken open. Scientists use special, more
expensive types of detergent and alcohol, but the
principle is the same. At the end they redissolve the
DNA in a salty solution (called a buffer) and do many
different types of special tests in laboratories.

TIPS ON REPLACING THE CONTENTS OF
THE KIT

Wheat grain (stampkoring) can be bought in a
foodstore in the section selling flour etc.

Ground wheat (wheat germ) can be bought at a
supermarket or at health food store.

Methanol (methylated spirits) can be bought at
supermarkets, general stores and hardware shops.
Equipment for DNA extraction: Any suitably shaped
glass jar will work for the DNA extraction, the one in
the kit is a spice jar, the stick is a kebab stick.
Methylated spirits can be stored in any jar with an
airtight lid (Caution: methanol is flammable and
poisonous).

ACTIVITY 2:
PATTERNS OF INHERITANCE

CHROMOSOMES WORK IN PAIRS

| explain to the learners that we need to find out more
about how inheritance works before we can try to
solve a murder case or a paternity case.

| hold up the 2 metre coil that represents the DNA in
every cell in our body and explain that inside cells
the DNA is actually divided up into 46 pieces called
chromosomes. Every chromosome has a partner,
so there are 23 chromosome pairs. They are numbered
chromosome 1-22 and the other pair are X and Y.
Men have chromosomes 1-22 and X paired with Y
and women have chromosomes 1-22 and X paired
with X.

Next | explain that when a man makes sperm or a
woman an egg, only one of each pair of chromosomes
goes into the sperm or egg. | find a very helpful way
to explain this is by wearing a pair of shoes, but one
shoe is blue and the other is red (you could stick a
label on the shoes, one red and one blue). Then |
show that either the red shoe or the blue shoe will
go into the egg (’'m a woman) and that when a baby
is made the other chromosome of the pair (represented
by a yellow shoe or a green shoe) will come from
dad. So the baby may have a one red shoe and one
yellow shoe, or one red shoe and one green shoe, or
one blue shoe and one yellow shoe, or one blue shoe
and one green shoe. The way the chromosomes pass
into the children is like the shoes, it is a chance event
each time, like heads or tails when a coin is flipped.

The children can then see how this works by making
their own inheritance board.
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STEP 1: Take a piece of A4 paper, or A4 coloured
cardboard and work on your desktops.

STEP 2: Cut out the figure of a man and a woman.
Place the figure of the man (father) and the woman
(mother) next to each other close to the top of your
work area.

STEP 3: Cut out 16 chromosomes and number
4 of them number 1
4 of them number 2
4 of them number 3
4 of them number 4

STEP 4: Place 2 chromosomes under the mother

and 2 under the father (using Prestick, tape, or velcro).

STEP 5: Cut out the figures of children. Now place
4 cut-outs of children underneath the mother and
the father (their children).

3 4

STEP 6: Flip a coin to decide which of the mother’s
chromosomes each child will inherit (eg., if the
mother’s chromosomes were numbered 3 and 4,
decide that 3 is heads and 4 is tails). If the coin lands
on heads for the first child, that child would therefore
inherit the mother’s number 3 chromosome, which
is placed underneath that child. Repeat for each of
the 4 children. Each of the 4 children should now
have one chromosome inherited from the mother
(either 3 or 4 in our example).

STEP 7: Now repeat the process for the father’s
chromosomes for each child, once more deciding
that one of the father’s chromosomes is represented
by heads (e.g. a number 1 chromosome) and the
other by tails as above (e.g. a number 2 chromosome).
Once more flip the coin for each child and place the
chromosome that each of the 4 children has inherited
from the mother next to the chromosome that he/she
has inherited from the father.

Daughter Daughter

2 3

The father and mother both have two chromosomes. Each of the 4 children
have one chromosome inherited from the mother and one from the father.
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ACTIVITY 3:
USING DNA PROFILING IN A PATERNITY TEST

This activity should follow Activity 2. | start by
explaining that everyone has small differences in the
recipe that tells their body how to make them. That
is why everyone is slightly different from everyone
else. Scientists found that these differences are small
differences in the way the letters A C G T are written
down in their genes. In laboratory tests these
differences can be seen, and used to give a type of
DNA identity number to everyone. This biotechnique
is called DNA profiling or fingerprinting.

| explain that scientists don’t represent the slight
differences in everyone’s personal recipe by using
different colours (as | did with the shoes), they use

identity numbers. So for example, red can be called
number 1, blue number 2, yellow number 3, green
number 4 and if there are more recipes they use
number 5 and 6 and so on. So we can imagine a
mom identified as 1-2 and a dad as 3-4, and then
their children can be 1-3, 1-4, 2-3 or 2-4 BUT they
CAN NOT have a child who is 1-2 or 2-5 for example.

This pattern of inheritance is the basis of paternity
testing. In the example below the individual DNA
fingerprint code of a family from the TV programme
“The Bold and the Beautiful” is shown, and | ask the
learners not only to work out if Eric senior or Ridge
is the Dad but which one cannot be and why? Some
of the learners already know the answer because
they have watched the TV programmel!!

Give the learners about 5 to 10 minutes to look at
the worksheet and see whether they can work it out
for themselves. If not, explain to them that the DNA
profile shows that Bridgette inherited allele 1 and
allele 3 from her parents and that she received one
allele from each parent. We can see that Brooke (her
mother) has alleles 1 and 2 and can work out that
Bridgette inherited allele number 1 from Brooke and
that she must have inherited allele 3 from her real

Paternity Testing and DNA:

Brooke is Eric and Bridgette’s Mom.

Eric senior is young Eric’s Dad.

But who is Bridgette’s real Dad?

DNA was prepared from blood samples from
Ridge and Eric.

The DNA fingerprint shows who is Bridgette’s
real Dad.

Now look at the DNA profile on the worksheet
and see if you can tell if Ridge or Eric is
Bridgette’s real Dad.



The DNA Detective: what’s in your genes?

father. As Ridge only has alleles 4 and 5, he is not
the father. Eric Snr, however, has alleles 3 and 4 and
it is therefore possible that Bridgette could have
inherited allele 3 from him.

Therefore they can say that Eric Snr, and not Ridge
is Bridgette’s father! The learners can now repeat the
exercise to prove that Eric Snr, and not Ridge, is also
Eric Jr’s father.

USING DNA PROFILING TO SOLVE A CRIME

Talk about the more complicated DNA profile shown
in this story below (How DNA solved a crime). Here
the victim’s and the attacker’s DNA profiles lie together.
Give the learners about 5 to 10 minutes to look at
the worksheet and see whether they can work it out
for themselves.

Often the learners will ask why suspect 2 has only
one profile code (6-6). Explain to them that the
chromosome that he inherited from his mother looks
the same as the one he inherited from his father.

Often the learners will also ask why there are 3 profile
codes present in the sample from under the finger-
nail (profile codes 1-2-3). Explain to them that the

How DNA solved a crime:

A lady was attacked and murdered.

She fought her attacker and scratched him.
Some of his skin was found under her finger
nails.

The police interviewed five suspects.

DNA was prepared from the victim, the skin
under her nails and blood samples given by
the suspects.

DNA profiles show who did not commit the
crime and provide clues about the attacker.
Now look at the evidence shown on the
worksheet and solve the crime.

DNA obtained from under the finger-nail is likely to
be a mixture of the victim’s and suspect’s DNA.

The DNA test shows that the victim had a profile
code of 1-2. Ask the learners if they can tell you what
the possible allele codes of the murderer could be.
They may say that the murderer must have profile
code 3 (which is correct). Ask them whether the
murderer could also have profile code 1 or 2 (the
answer to both is yes, as the victim already has these
profile code numbers).

Ask them yet again what the murderer’s profile code
could be (answer: 3-3 or 1-3 or 2-3). Only suspect 5
matches any of these fingerprint codes, indicating
that he is the murderer. All the other suspects are
“excluded” based on this evidence.
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Q HIV COMES TO THE PARTY

What the learners should know after the workshop:

¢ The role of CD4 lymphocytes.

¢ The role of T and B lymphocytes in fighting germs.

¢ Which cell type in the immune system HIV attacks.

e How the HI viruses multiply in the body.

¢ How killer ymphocytes react to the presence of
HIV and how the lymphocytes that release
antibodies fight the virus.

e Why an HIV positive person is infectious.

¢ How we can know for sure that someone is infected
even though they are not sick.

¢ Why it takes years for an HIV-infected person to
get sick and why they get sick in the end.

¢ The difference between HIV and AIDS.

¢ |f a person can have one without the other.

¢ Why AIDS is called AIDS and why people with
AIDS get diseases like TB so easily.

INTRODUCTION

This interactive workshop explores the science of the
human immunodeficiency virus (HIV) and how it leads
to AIDS, using role play and model war games. This
is followed by a participatory “surprise party” with a
take home message about HIV transmission that no
one will forget.

The workshop is aimed at school learners from grades
7-12 but it can be tailored to be suitable for
presentation to younger learners, as well as to
educators and other interested adults.

Ideally it should be presented to a group of between
30-50 individuals over a 90 minute time period. It can
be tailored for a shorter presentation, or a longer one,
and up to 60 people can be accommodated per
workshop. The transmission activity requires a
minimum of 25 people to be effective.

The information given during the activities can be
very simple, as indicated below, or can be expanded
or contracted to the knowledge base of the
participants and the time available. Below are notes
to help facilitators and educators to run the workshop.

ACTIVITY 1:
PROTECTION FROM DANGEROUS
ENEMIES

ENEMY: DISCUSSION
Group the participants around tables (6-10 per group).

Lead an interactive discussion about whether the
participants feel safe in the workshop environment
(school, science centre, exhibition hall etc) in
comparison to “outside” (streets, fields, shopping
mall, car, train, bus etc). This discussion can be
tailored appropriately for the socio-economic
background and age of participants.

The discussion leads to there being a feeling of safety
because the activity is taking place in a building, it
has doors and windows which are secured and there
may be a security company on duty, or the police
may be called. In the event of major dangers, the
army may provide protection. The importance of a
police chief or army general is emphasised. The
perceived enemies are identified (gangsters, thieves,
hi-jackers etc).

ENEMY: ROLE PLAY

One of the participants is chosen to be the General
and is given shoulder epaulettes and binoculars. Two
to four of the participants are given plastic guns (with



plastic bullets) and daggers or spears, binoculars,
etc., and told that they represent the army offering
protection from attackers. Two to four of the
participants are given plastic knives, guns, masks
etc and told that they represent gangsters, thieves,
high jackers etc.

The bad guys stage an attack on the good guys and
the General issues orders to his soldiers to fight off
the attack and save the group. The bad guys are
beaten by the good guys and chased away or killed.
The good guys win.

THE UNSEEN ENEMY: DISCUSSION

The discussion now moves to an unseen enemy-
which is in the air all around us and from which the
army can not protect us. Ask the participants what
this enemy is (answer: disease-causing germs).

Next, explain that the body is like the building in
which the workshop is taking place. It has walls (the
skin) and doors and windows (eyes, mouth, nose)

ENEMY: ROLE PLAY

general

QOO0 C

The bad guys (gangsters) attack and the General issues
orders to his army to fight off the attack and save the group

that protect it from germs entering. However, if the
germs are very cunning they can get past these
defences and attack the organs inside the body.

However, the body has an inner defence system, just
like the army that protects us from enemies. It is
called the immune system and is made up of cells
that are continually moving around in our blood. The
immune system also has a “general” (called CD4
cells or CD4 lymphocytes) and soldiers (called T cells
and B cells or T and B lymphocytes).

In the body, the CD4 cells give signals that tell the
B cells and T cells to attack and kill invading germs.
The CD4 cells are like generals (General CD4) and
the T cells are like soldiers who kill the enemy with
their bare hands. The B cells are like soldiers who
use guns with special bullets (called antibodies).

It is important to emphasise that the T cells and
B cells only attack the enemy if General CD4 gives
them instructions to do so. They do not attack
without instructions from the General.

UNSEEN ENEMY: ROLE PLAY

The germs attack the body (sitting in the middle of the room)
and General CD4 tells his army (T cells & B cells) to fight back
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THE UNSEEN ENEMY: ROLE PLAY

Use small plasticine/playdough models or printed
cards of viruses and bacteria that cause diseases
that the participants have heard of (eg., colds, flu,
TB, cholera, pneumonia, diarrhoea etc.) and assign
some participants the role of being these germs and
“attacking” other participants, who can act out having
the disease they have contracted (sore stomach,
cough, fever etc).

Next one of the participants is assigned the role of
General CD4 (epaulette, binoculars). It is important
to explain that the body has many general CD4 cells,
but the play will just use one general. Two other
participants are assigned the role of T cells (use bare
hands or daggers) and two others the role of B cells
(use plastic guns with suction bullets = antibodies).

Choose one participant to represent the body and
sit this person on a chair in the centre of the room.
Tell the germs to attack the body. When this body is
attacked by the germs, General CD4 orders his

ACTIVITY 2:
MODEL WAR GAME

The participants work at their group tables and
are given playdough, beads, pins, toy soldiers
etc. They make a model of a war game, based
on the scenarios sketched out in the role play
session.

Depending on time, the groups (or selected
groups) describe their model war game to the
other groups. If time permits the participants
can vote for the “best” model.

HIV comes to the party

soldiers to attack these enemies and the body is
protected and does not get sick and the germs are
killed. The good guys win.

Now the idea of a new and very cunning enemy is
introduced. Ask the participants if they wanted to
invade and attack a country and win the war, who
would they like to get rid of first? Lead them to the
idea of capturing and killing the General of the army.
Now talk about a cunning new disease-causing germ,
the virus known as HIV. Explain that this virus attacks
the General, and it recognises him by his epaulettes
and creeps up behind him and gets inside him and
turns him into a factory to make more HIV. While
explaining this, hold an HIV model made of playdough
and beads in your hand and attack the General with
this, and then in the other hand hold many more HIV
(which have been made inside the general after the
attack from the first invading HIV) and allow them to
spill out of the General, who dies. The released HIVs
attack the other General CD4 cells and the cycle
continues.




Now, the TB, pneumonia etc., germs continue their
attack on the person representing the body, and with
no General to order the T cells and B cells to kill
these germs, the body will be attacked and infected
by the germs and will die from one of these infectious
diseases. The bad guys win.

It is important to emphasise that at first the HIV
positive person still has enough CD4 cells to keep
the immune system working. But gradually the
number of CD4 cells drops and the person gets
sick from other germs. They now have AIDS. It is
these other germs that actually cause the HIV-
positive person’s death from AIDS (acquired
immunodeficiency disease).

ACTIVITY 3:
HIV COMES TO THE PARTY

In this activity the learners will act out the “HIV comes
to the party” activity.

Objectives:

¢ To understand that the virus spreads mostly through
sexual transmission,

* to get an idea of how fast HIV can spread,

¢ to explore how stable relationships may prevent
the spread of contagious diseases like HIV,

¢ to realise that is impossible to see who has HIV.

(Detailed instructions for setting up this activity are
given overleaf under the heading “Transmission of
HIV/AIDS and other STis (sexually transmitted
diseases)”

1. Set-up the glasses of water ahead of time, with
the instructions underneath describing the role
each participant must play (see overleaf).

HIV comes to the party

2. To create a “party” atmosphere, provide the
participants with party hats, streamers, balloons,
and play music, etc.

3. Give 5 minutes for participants to circulate and
“party” by acting out their instruction (exchanging
fluids or not).

4. Switch off the music and conduct tests on the
glasses. Explain that the test is a test for HIV and
that a positive test will result in the liquid in the
glass turning pink.

5. Most of the glasses will turn pink. Ask the people
whose glasses did not change colour what
instruction they followed? Ask people whose
glasses changed colour what instruction they
followed? Then discuss how HIV spreads through
sexual contact (exchange of body fluids) and how
an individual’s behaviour will determine their HIV
status. Ask the participants who had the instruction
that said “always say NO to exchanging fluids”
how they felt during the “party”?

6. Ask them how they felt when their glasses did not
change colour. Ask the participants who had the
instruction “exchange fluid with as many people
as you like, as often as you like” how they felt
during the party and how they felt when their “test”
was positive. Ask the participants who had to
“choose a partner and exchange only with that
person” how they felt during the “party” and how
they felt about their partner’s behaviour.

7. Discuss how a person may become HIV positive
through no fault of their own.

8. Discuss how they couldn’t tell if a person was

“infected” until they had a test.
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TRANSMISSION OF HIV/AIDS AND
OTHER STis (SEXUALLY TRANSMITTED
DISEASES): DETAILED INSTRUCTIONS
FOR SETTING UP THE PARTY

MATERIALS

¢ 0.1 mol/sodium hydroxide solution (use two or
three flakes of caustic soda to 1 litre of tap water);

phenolphthalein indicator solution (1 drop; use a

medicine dropper)

e 1 200ml plastic beaker per learner
e Tap water
¢ 3 different sets of instructions for 50 participants™:

1. 5instructions that read “Choose a partner and
exchange fluids only with this person. You can
exchange fluids with each other as often as
you like. Try to stop your partner exchanging
fluids with anyone else”

2. 8instructions that read “Always say NO if
anyone wants to exchange fluids with you”

3. 38 instructions that read “Exchange fluids as
often as you like, with as many people as you
like. If anyone says NO try to change their
minds”

*Adjust the number of beakers appropriately if there
are less/more than 50 participants.

PREPARATION FOR 50 LEARNERS

¢ One-third (1/3) fill all the beakers, except two, with
water.

¢ One-third (1/3) fill two beakers with the caustic
soda solution (at this stage, you must know which
beaker has the caustic soda in).

¢ Place the folded instructions under each beaker.
Make sure that the caustic soda beakers both get
the instruction “Exchange fluids as often as you
like, with as many people as you like. If anyone

HIV comes to the party

says NO try to change their minds”.
Give each learner a beaker and an instruction.

. Role play

Each learner reads his/her instructions. Make sure
that all the learners understand their instructions
but that they tell no-one what their instruction is.
Choose three persons’ beakers at random (but try
to avoid the two with caustic soda in them), and
pour a very small amount of fluid into three clean
beakers. They will be tested later (put them aside
on a safe place). Give the 1/3 full beakers back to
the participants).

Explain that the learners are now going to exchange
the fluids in the beakers with the other learners,
according to the instructions. Carefully describe
how they should exchange fluids when they have
found a partner. The first learner pours all the
contents of his/her beaker into his/her partner’s
container. The partner then pours back half the
liquid in his/her beaker into the first learner’s beaker.
Both learners are left with the same amount of
fluid in their beakers.

Tell the learners that they should not reveal their
instructions during the activity. Emphasize that the
learners should be cautious when pouring the
fluids. They should not spill or drink any (caustic
soda can burn the skin).

Put on the music.

Now the learners start to exchange fluids.
Encourage learners to exchange fluids as much
as possible!

Allow the exchange of fluids to continue for about
5 minutes. Then stop the activity.

Ask the learners how they enjoyed the activity.
Usually the ones who had to say “no” will find it
boring; the ones who exchanged a lot will find it
fun. Now tell them that two of the learners’
containers were “infected” with a disease. Then
ask all the learners to queue for a test.

The test uses the phenolphthalein solution. Put 1
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drop in each learner’s beaker. Learners who are ¢ How did the learners in group C ( those who
“infected” will see a red dye in their solutions due to exchanged fluids with many partners) feel:
the reaction between phenolphthalein and the caustic 1. during the exchange of fluids?
soda. See how many learners’ beakers have remained 2. during the testing?
clear and how many have turned red. 3. after the testing?
¢ Tell the learners that at the beginning of the activity ¢ Did anything prevent the learners from keeping
only two beakers were infected. The solution in this to their instructions? Would they do anything
beaker "infected” all the others that turned red during differently if they had to go through this exercise
the test. Test the three beakers that were sampled again?
at the start of the activity. At the start 4% of the ¢ Discuss going for a test.
beakers were infected (2/50) - determine how many ¢ Discuss not being able to see who was infected
were infected at the end. until they had been tested.
¢ Discuss the prevalence of HIV-positive people
b. Discussion: in South Africa (an average of 1 in 9 people,
After all the learners have been “tested”, lead a class although in some areas up to 40% are HIV
discussion using questions like the following: positive). Remember at the start of this activity
¢ What does this exercise illustrate? only 4% were infected.
¢ Why did some containers remain clear and why
did others become “infected”? It is important to brief the participants that this is
e How did learners who only exchanged fluids with a simulated activity and to be aware that the
one partner feel: prevalence of HIV/AIDS is high in South Africa. The
1. during the exchange of fluids? participants may be HIV-positive or have affected
2. during testing? family members. Please see Ethics on page 5.
3. after the testing
¢ How did the learners who always say "no” feel: Complied by Valerie Corfield with grateful
1. during the exchange of fluids? acknowledgement of contributions from Dr Francois
2. during the testing? Cilliers, and Soweto Science programme for the

3. after the testing? fluid exchange activity
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Q TIK’s TRICKs

Developed as a methamphetamine (TIK) abuse workshop for school learners
by Valerie Corfield, a professor at the US/MRC Centre for Molecular and
Cellular Biology at the University of Stellenbosch in South Africa and

with Nina Holderness, an MSc student at the University of Cape Town.

BACKGROUND / LEARNING OUTCOMES
AND WORKSHOP PREPARATION

By the end of the workshop, learners should be
aware of:

The central nervous system and the peripheral
nervous system. Sensory receptors send messages
to the brain, and messages back to muscles and
organs.

Neurons

The basic anatomy of the brain (not in much detail
but including knowledge of where the reward circuit
is and other relevant regions).

Some sensations being pleasant and stimulating
the reward centres of the brain. How this ties in
with motivation and basic survival (food, shelter,
reproduction etc.).

Neurotransmitters, the synapse, receptors and the
firing of electrical stimuli.

Dopamine, as an example of a neurotransmitter,
and how it works.

The effect of TIK (specifically) on dopamine
neurotransmission and the reward pathway.

The effect of TIK on the sympathetic nervous
system (adrenalin, heart beat, blood pressure etc.).
Addiction to TIK - physiology and psychology.

What facilitators will need for the workshop:

Laminated cut-out pictures of things that are part
of our lives, both pleasant and unpleasant - such

as food, shelter, warmth, music, affection, kiss,
family, pets etc.

A model/diagram of the brain to explain where the
reward centre is situated in the brain.

Pictures of neurons (dendrites, cell body, axon,
nerve terminals) and skewer sticks, tooth picks,
putty for the students to build neurons and neuronal
pathway. Yellow and purple beads used to represent
dopamine, the neurotransmitter, and TIK
respectively.

Rope and a pool float assembled to resemble an
enlarged neuronal model. The rope, looped around
volunteers hands, will represent the dendritic
receptors and the pool float, strung on the rope,
the electric impulse moving down the axon. Yellow
plastic balls in a plastic bag taped to the end on
the rope will represent dopamine in the nerve
endings, while purple plastic balls will portray TIK.
Pictures of “Oscar the rat” (found at
http://www.drugabuse.gov/pubs/teaching/
Teaching2/largegifs/slide 18.gif) and some items
for the learners to role-play a real life story of
“Oscar the rat”. These items should include a
money box and a hat with a light-bulb attached to
it (hooked up to a battery), as well as items an
addict may steal such as: wallet, sun glasses a
hand bag etc.

Real life stories and newspaper clippings of the
effects of TIK and the people it has affected.
Drug pamphlets and hotline details in case there
are questions that you cannot answer.



UNDERSTANDING OUR BUILT-IN
“REWARD SYSTEM”

What gives us instinct? What makes us want to
search for food? Motivation is driven by reward and
we are hard-wired.

/

Use the laminated pictures to facilitate a
discussion on how each picture makes the
learners feel. Help the learners divide the
pictures into pleasant and unpleasant
categories. Lead a discussion in why the
pleasant pictures make them feel “warm and
fuzzy”. For example, food is pleasant because
it tastes good, a hug feels good, babies smell
nice, a sports car looks snazzy, music sounds
nice. They appeal to the senses.

J

When we perform various actions (e.g., eating, being
hugged, spending time with friends), our body
registers/feels these experiences via specialised
sensory organs named receptors. We have different
kinds of receptors; for example some receptors allow
us to taste, touch, see, smell or hear. When we eat
a delicious piece of cake, the taste receptors in our
mouth are activated/switched on and they send a
message to our brain to say “Yum, this tastes good!
| want another bite.” When the cake is finished, our
brain will remember how good it tasted. Then, the
next time we are hungry, our brain reminds us that
yesterday we ate a tasty piece of chocolate cake
and really enjoyed it. The memory of the pleasure
motivates us to seek another slice of cake.

This is called the reward system. There are certain
things we need for survival (food, water, warmth,
love, reproduction) and our instinct tells us to go out
and get them. When we get/achieve one of these

things, our bodies reward us by making us feel
happiness or pleasure. This reward system creates
the motivation and memory to seek these pleasurable
activities again.

IDENTIFYING THE REWARD CENTRE IN
THE BRAIN

What does the brain look like? What’s inside it?
Where in the brain is the reward centre found?

Use the model/diagram of the brain to explain
its basic structure. It is useful to have a model
or picture of the inside of the brain (when
broken into two hemispheres) to show the
“reward centre” in the brain, situated in the
hypothalamus. Some learners will have never
seen the brain, so it is useful to pass around
the model to allow them to touch it and get

a 3D sense of where the “reward centre” lies.

J

When our body experiences something pleasant, the
receptors that sense that sensation send a message
to the brain. This message is sent via specialised
messengers in our body called neurons. Neurons are
long, stringy cells that act like the telephone wires
between the receptors and the brain. Our brain is an
amazing organ receiving messages from all over the
body all the time and making sense of them. Thus
the “mush” of the brain is made up of many of these
stringy wires call neurons that communicate with the
body and the other parts of the brain. When a neuron
brings in a pleasant sensation from a receptor it is
sent to a specific area in the brain called the “reward
centre”. This centre is situated in the middle of the
brain and it is where the sensation of pleasure comes
from. It is also the area that initiates the memory of
this pleasure.
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LOOKING AT NEURONS AND A NEURONAL PATHWAY

What does a neuron look like? How do they link together?

INPUT from other neurons

\

OUTPUT from other neurons

/=~

sends signal down the axon

S L
c.

DENDRITES

TERMINAL BRANCHES

Found at http://biomed.brown.edu/Courses/BI108/BI108_2001_Groups/Nerve_Regeneration/Introduction/neuron.gif

Using a diagram of a neuron, as above, outline
the main features of the structure. Hand out
the skewers, toothpicks and putty to the
learners and ask each individual to make
their own neuron. When they have made
them, arrange them into groups and ask them
to put together their own neuronal pathway
- ensuring they arrange them axon to dendrite
of each subsequent neuron.

Neurons are made up of dendrites, a cell body, an
axon and nerve endings. The dendrites receive
information from the receptors. This activates an
electric impulse that passes through the cell body,
along the axon and towards the nerve endings and
on to the next neuron, ending in the brain. Neurons
passing on information act like an electric circuit,
except that in this “electric circuit” there are gaps.
Each neuron is not connected directly to the next
one, instead there is a gap, called a synapse, between
each one. In order for the electric signal carrying the
information to continue through this synapse, a



presynaptic nerve
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o> | synapse

postsynaptic nerve

Outlining the movement of dopamine out and back into the nerve ending of the synapse, passing
the electric impulse (information) onto the next following neuron

neurotransmitter is used. This neurotransmitter is a
chemical that is realised from the nerve endings of
the axon and moves across the synapse to bind to
the receptors on the dendrites of the following neuron.
When all the receptors on the following neuron have
bound to the neurotransmitter, this will trigger the
electric signal through the cell body, axon and to the
next neuron. When the signal has been sent, the
neurotransmitter is released from the receptors and
repackaged into the nerve endings of the first neuron,
allowing the signal to stop. In the reward centre, the
neurotransmitter that triggers the pleasurable,

rewarding feeling and memory is called dopamine.
With dopamine, the reward system becomes an inbuilt

memory.

Hand out yellow beads, that represent
dopamine, to each group. Ask the learners
to demonstrate on their neuronal pathway
how dopamine, stored in the nerve endings
of the first neuron is released to pass the
message along to the next neuron and then
how it is repackaged in to the first neuron,
when the signal has been passed on.

J
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HOW TIK SHORT-CIRCUITS THE
“REWARD SYSTEM”

What does TIK do? How does it affect this system?
Explain to the learners that when TIK is present in
the body, it short-circuits the reward system and
causes an enormous release of dopamine within the
brain, triggering a massive pleasurable response. The
person will feel better than they have ever felt before,
and they didn’t have to do anything (eat, hug, go
shopping) to get this incredible feeling. Just as before,
when the reward system is activated, this great feeling
of happiness and euphoria becomes a memory and
the body craves the feeling again. Thus TIK can be
addictive from the first intake.

TIK short-circuits the reward system in two ways:
Firstly, when TIK/methamphetamine is taken it is
able to cross the brain-blood barrier and enters the
synapses within the brain. When there, because of
its similar structure to dopamine, it enters the nerve
terminals of the axons and causes a huge release of
dopamine into the synapse without the firing of the
axon. In other words, it cheats the system.

Secondly it prevents the release and repackaging of
dopamine from the receptors on the next neuron,
inhibiting the stopping of the signal. This results in
the continual firing of the impulse or message of
pleasure!

When the brain has this huge surge of dopamine, it
registers it as danger (as if a car engine is being over
revv'd) and reduces the number of dopamine
receptors in the brain. In this way, it will dampen the
next feeling of pleasure even if the same amount of
drug is taken again and a person will not feel the

TIK’'s TRICKSs

same level of euphoria that they remember from the
first time. This results in a craving for higher doses
each time. This dampening of pleasure is a permanent
effect of the drug and also reduces the feeling of
pleasure generated from every day pleasurable things,
such as eating, hugging etc.

Hand out purple beads to represent TIK.
Using the purple beads, get the groups to
demonstrate the presence of TIK in the
synapse and the role it then plays.

J

ROLE-PLAYING TIK’S FUNCTION ON AN
ENLARGED NEURONAL MODEL

Using the rope, pool floater, yellow and purple balls,
ask 7 volunteers to help you demonstrate a large
scale model of how the system works (see set-up on
next page).

Get 3 volunteers to loop the rope around their wrists
(representing the dendrite receptors), one to man the
pool float (the electric impulse) and move it along the
axis, one to man the yellow balls (dopamine) and
pass them to the hands (receptors), one to use the
broom to sweep up the yellow balls (dopamine) and
repackage them and finally one to control the purple
balls that represent TIK.

Things you’ll need:
¢ Rope

¢ Pool floater

¢ Plastic bag

¢ Yellow plastic balls
Purple plastic balls
Broom
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Instructions for activity:
Please note that only one set of apparatus is needed, however two sets are drawn here to outline the flow of
explanation.

1. Set-up apparatus as shown below, with the rope looped around volunteer’s wrists.

2. When the receptors (hands) bind dopamine (yellow balls), this triggers the electrical impulse (pool floater)
to move down the axon (rope).

3. When the impulse gets to the end, dopamine (yellow balls) is released from the nerve terminals (plastic
bag torn open).

4. Dopamine (yellow balls) then binds the receptors (hands) on the next neuron.
5. This triggers an impulse in the next neuron.

6. When the impulse has been sent, dopamine (yellow balls) are released from the receptors (hands) and
swept up back into the nerve terminal (plastic bag).

7. TIK (purple balls) then arrives in the synapse and causes all the dopamine to be released, bind and trigger
an impulse. TIK then prevents the receptors (hands) from releasing the dopamine to be swept up (get the
volunteer acting as TIK to block the volunteer with the broom).

o
oloYe)

purple plastic balls

e pool floater pool floater

plastic bag with yellow plastic balls
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OSCAR THE RAT AND HIS REWARD SYSTEM

TIK’'s TRICKs

( Hand out pictures of Oscar the rat and introduce him to the learners.

Oscar was a rat that researchers studied to
discover the effects of TIK. He was a normal rat,
kept in a cage, which researchers decided to
insert a needle directly into the reward centre in
his brain. This needle, as can be seen in the picture,
was linked to a reservoir that they filled with TIK
and connected to a lever. Oscar, like all curious
rats, investigated his cage and when he came
across the lever, he pumped it. This injected TIK
directly into the reward centre of his brain. Oscar
then experienced rat-euphoria! He then went back
and pushed the lever again. He had learnt that
when he pushed the lever, he felt wonderful! He
began to push the lever more frequently and the
more he pushed it, the sooner he would go back
to push it again. Oscar stopped eating and
drinking, and instead sat and pumped the lever.
Researchers couldn’t tempt him away from the
lever with anything: toys, treats or sexy female
mice. Oscar only continued to pump the lever.
Oscar died after only two weeks of starting the
experiment.

looses interest in his mother, girlfriend, food etc.

Ask for some volunteers to role-play a real life situation of “Oscar the rat”. You will need an
Oscar, a girlfriend to Oscar, Oscar’s mother, a dealer for Oscar to get the drugs from, a manager
of pawn shop etc. Oscar will wear the hat with a light bulb attached (hooked up to a battery),
he will have a money box and some coins - when he puts a coin into the money box the light-
bulb on the hat will go on, resembling TIK being pumped into his reward centre (as the leader,
you will probably have to control the light-bulb switch). Use the other items (wallet, sunglasses
etc.) for Oscar to steal and exchange for coins to put into his money box. Show how Oscar




TIK’'s TRICKs

Get the learners to help you brainstorm the story for
role-play. Encourage creativity, application of what
they’ve learnt and personal experience to come through.

¢ Before their show begins, run through the general
behaviour of a TIK addict: the characteristic confident,
energetic, fast-paced high compared to the
depressive, anxious, irritable low. (Behavioural
characteristics and effects of TIK have been outlined
underneath.)

e Chat to the group about the effect this can have on
the addict’s life, their relationships and the community
around them, then sit back... and let the show begin!

BEHAVIOURAL CHARACTERISTICS AND EFFECTS OF TIK

TIK gives a super-charge of strength and endurance so the body can deal with danger and injury; it
wakes you up fast and keeps you going. With TIK, many people feel very confident and alert, and
feel that they can dance on and on without resting. As a result, it can elevate your mood, induce
euphoria, increase alertness, reduce fatigue, increase energy, decrease appetite, increase movement
and speech, and provide a sense of increased personal power and prowess. This is the high - you
feel like the "life of the party". The effect of TIK lasts for six to eight hours or more depending how
much you take.

The same process can also produce rapid breathing, dilated pupils, increased body temperature, loss
of appetite, increased blood pressure and heart rate, sweating, anxiety, irritability, insomnia, paranoia,
and sometimes even psychosis. What goes up must come down. “Crashing", or coming down off
of speed, usually involves total physical and mental exhaustion, including deep mental depression.

Regular use of TIK results in tolerance - this means that you'll need to take more to get the same
effects. Very high doses result in blurred vision, dizziness, upset stomach, hyperthermia, paranoia,
aggression, an irregular heartbeat, tremors and convulsions. Hyperthermia and convulsions can result
in death.

Adapted from http://www.ravesafe.org.za/drugz/speed.htm

44



45

TIK's TRICKs

TOO CLOSE TO HOME

Hand out newspaper clippings/website print-outs with true life stories about TIK addicts. Let the
learners read through them in groups and then ask a few volunteers to outline their story for the others.

Use the stories and their interpretation to facilitate a question and answer session. Some learners may even
have personal stories they may want to share. For shy students or difficult questions, it is important to have
additional information or offer accessible resources to the students at this stage, such as drug help-lines,
websites, information pamphlets etc.

ORGANISATION WEBSITE NUMBER

Narcotics Anonymous SA 0881 30 03 27 (CT)
A non-profit organisation for recovering drug addicts http://www.na.org.za/ 011 485 5248 (JHB)
who meet regularly to help each other stay clean.

SA National Council on Alcoholism and Drug

Dependence (011) 482-7187

(Sanca) provides specialised and affordable (Head office)

prevention and treatment services for alcohol and
other drug dependence.

Department of Social Development Substance | http://www.sadag.co.za/ | 0800 12 13 14 (landline)
Abuse 32312 (send SMS)

INFORMATION SITES

Medical Research Council (MRC) Fact Sheet - Methamphetamine:
http://www.mrc.ac.za/public/methamphetamine.pdf

Narconon: http://www.stopaddiction.co.za/stopaddiction/P20050303153310383.htm
Ravesafe: http://www.ravesafe.org.za/drugz/speed.htm

Addiction Action Campaign (AAC) - video of TIK effects:
http://www.theaac.co.za/index.php?option=com_content&view=article&id=141&ltemid=169



Notes
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The contents and production of this handbook would not be possible without the support of The Wellcome
Trust which funded the project through a WTIE award to Valerie Corfield in partnership with the Cape Town

Science Centre (previously MTN Sciencentre).

Many people and institutions played a role in ensuring the success of this project. There are too many to name

individually but those deserving of special mention include:

The Cape Town Science Centre - Julie Cleverdon, Jani de Bruin, Gabi Gelderblom,
Michael Ellis and the CTSC staff (grant administration and hosting a workshop) and
special thanks to Ryan Bruton for his support and advice throughout the project.

Sci-Bono Discovery Centre - Michael Peter, Thandi O'Hagan and the Sci-Bono staff
(hosting a workshop).

Unizul Science Centre - Derek Fish, Geraldine Lazarus, Diane Stacey Naidoo and
the Unizul Science Centre staff (hosting a workshop).

The University of Stellenbosch and the South African Medical Research Council
(VAC Institution/Employer).

The Public Understanding of Biotechnology (PUB) programme of the South African
Agency for Science and Technology Advancement (SAASTA) (supporting Basic
Biotechnology workshops and DVD).

Francois Cilliers (support and advice with evaluation).

Anja Fourie, Marina Joubert and Graham Walker (formal evaluation at WTIE workshops).
Benita Mayosi - SA MRC (enthusiastic support).

David Muller “The Merry Scholar” (enthusiastic support and drama education).

Paul van Helden (VAC’s Head of Department - support and encouragement)

All scientists and science communicators throughout the country who attended the
WTIE workshops and made valuable contributions at every stage of the project.

The school learners, their educators and the public who attended workshops,
exhibitions and associated events and gave us formal and informal feedback.

The electronic version of this handbook and supporting material can be found at:
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