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INTRODUCTION

       These instructions are compiled for students specializing in Ecology and Environmental Protection, Wastewater Treatment, Heat & Gas Supply and Ventilation. The purpose of the instructions is to develop students’ creativity with language. 

       The instructions comprise 2 sections:

* Section 1 provides the learners of English with role plays.

* Section 2 provides the learners of English with original texts for reading from the latest books and journals.  

       Role playing is a powerful learning tool. Role plays are extremely useful in that they are often used in business training. However, learners of English may take a little while to get used to. There are two main difficulties:
1. Students who are not used to role plays are stuck for ideas and do not know what to say.

2. Students may know what they want to say, but may not have the necessary language to do so.

      In consequence, when preparing various types of role play, it is very important to bear in mind that students may require help, both with ideas and with language.

In these instructions, ways of stimulating ideas are suggested in the warm-up phase, and on the role cards. Techniques for eliciting students’ own personal experience, charts, functional guides, and reading texts are used. As for the language, it is assumed that the students will have been presented with some relevant structures earlier, and that the role play is the active phase of the learning. Even so, it is often a good idea to elicit certain appropriate structures and vocabulary before the activity begins, and leave these on the blackboard for reference. Some help can be given on the role cards, but these should not be overloaded or the students will be tempted to follow them too closely and simply recite the structures offered, instead of developing their own resources.

If the dramatic dimension of the role play is lacking, do not be disappointed, and do not let your students be disappointed. Remember that role play is not a performance, but a process. Your students will have learnt something from the experience even if they remain convinced that they are only third-rate actors and actresses.

All the learners of English can be directed to Wordlist.

Section1.  Role Plays 

	
	 1.1  Friends of the Earth

Students playing the parts of conservationists and the arms lobby, decide whether to put a ban on hunting in a country in south-eastern Europe.

	LEVEL     
	Lower intermediate upwards (depending on the level of the article used to prompt the role play).

	TIME
	20 minutes

	AIM
	To use a short newspaper article to stimulate ideas for a role play on a disputable issue.

	LANGUAGE
	Functions: expressing opinions, presenting arguments, convincing other people.

	ORGANIZATION
	The class is divided in half.

	PREPARATION
	Make photocopies of the newspaper article entitled ‘Proposed Ban on Hunting in Scanovia’, see  pages 5-6. Ask the students to read the article, either for homework or in class.

	WARM-UP
	Ask the students which blood sports are practised in their countries. What do they think about them? If there is no spontaneous reaction, elicit responses to the idea of fox-hunting, hare-hunting, etc.

	PROCEDURE
	1. Divide the class in half, on one side the conservationists, and on the other side the hunting and shooting lobby.

2. Make sure the students have read the article, and understand the situation.

3. Give the class a time limit of ten minutes to discuss and reach a solution: will they ban shooting or not, or will they reach a compromise solution?

4. Bring the two halves together and initiate a debate, which should take about ten minutes. At the end of the activity, either decide yourself whether a ban should be imposed, or let the students decide which side has won.

	FOLLOW-UP 1
	Ask the students to list the arguments used for and against the issue.

	FOLLOW-UP 2
	Divide the class into pairs or small groups, and ask the students to list all the aspects of the environment that are threatened. After ten minutes, ask the groups to swap their lists and note down the possible solutions to the problems on the list they have been given.

	NEWSPAPER                                                                                                                                                                                                                                                                                                            ARTICLE
	Proposed Ban on Hunting in Scanovia
Conservationists’ aim is to force the government to take steps to protect the country’s wildlife. Every year, according to the biggest sportsmen’s association, Scanovia’s gunlicence holders fire 500 million shots during the seven-month shooting season.

As a result, many species, such as pheasants, hares, and thrushes, have almost dis​appeared.

The netting of birds is theoretically banned, but is still openly practised by ‘hun​ters’ who have been granted special licences by the local authorities. The tradition of killing a wide variety of small birds, including blackbirds and sparrows, means that most of the woods are sadly empty of bird life. And because there are few gamekeepers, even protected species are threatened.

The solution of a total, though probably only tempor​ary, ban on shooting is seen by most local conservationists as the only solution   to   a desperate situation.

Scanovia’s powerful hunting lobby, which, because of busi​ness from the manufacture of firearms   and ammunition, spans all the political parties, is preparing its political ammuni​tion. It hopes to rush through new legislation to protect its interests. It believes the prob​lem can be solved by raising birds and animals in special reserves to replace the hunted species.
1.2  Food for Thought

	VARIATION
	This role play runs in exactly the same way as the previous one, except that the class is divided into vegetarians and gourmets. Begin by asking the class to read the following article:

	MAGAZINE ARTICLE
	Food Customs

The Pelican
A wonderful bird is the pelican,
His bill will hold more than
                   his belican [‘belly can’]
… from Dixon Merritt (1879-1954)

A pelican is a bird with a very large bill, or beak. He uses his beak to pick up a lot of fish. He can’t eat all the fish at one time. He must hold them in his beak until his stomach is ready. Of course, this doesn’t bother the pelican at all. It is his habit to eat this way. However, it seems strange to the poet Dixon Merritt.

People have food habits and customs, too. These are activities that we do all the time. But people are different from pelicans. We tell our children not to take too much food. ‘Your eyes are bigger than your stomach,’ we say. It is too bad to take more food than we can eat. 

Other food customs tell us not to eat certain kinds of food. The health food movement is new, but it is popular. These people don’t eat much sugar, and they don’t drink strong coffee, tea, or alcohol. Vegetarians don’t eat meat. There are many reasons for this. They don’t want to kill animals. They don’t want to become fat, and meat has a lot of fat. Some vegetarians just don’t like the taste of meat.  They are avoiding fast food, such as McDonald’s hamburgers, fried chicken and junk food, such as potato chips and candy. We have another saying about food: ‘One man’s meat is another man’s poison.’  

	FOLLOW-UP 1
	Ask the class to discuss the issue of food customs. Students list the arguments used for and against the issue. 

	FOLLOW-UP 2

	Ask them to discuss the following questions: 1. What kind of food do you eat? 2. Do you follow any food laws? 3. What is junk food? 4. Why is junk food harmful? 5. Do you live to eat…or do you eat to live…? 

	
	Word Puzzle

	 This is a spelling game in which you must change the words by changing one letter at a time.  To help you, there is a definition by each word.  

	a. Can you change the word food to the word pork? 
1.  food   something to eat   

2.  good   not bad
3.  wood  comes from  trees
4.  word   made of letters
5.  work   your job
6.  fork    used for eating
7.  pork   meat   from a pig 


	b. Now change the word   fire to mine.  

1.  fire  burns things
2. ….  four plus one
3. …. Thin people eat to live.
Fat people …. to eat.
4. …. Pelicans …. to eat fish.
5. …. a short name for Michael
6. …. Cats eat ….
7. mine  Not yours

c. And what word will you make at the end of this puzzle?

1. read  You can …. a book.
2. ….  true, genuine
3. ….  breakfast, lunch, or dinner
4. ….  pork or beef
5. ….  We …. with oil or wood
6. ….  hit or strike
7. ….  a bird’s mouth

	                             
	1.3 What Shall We Do with the Money?
The students have raised a considerable sum of money for aid to the Third World, and cannot decide which of three projects to devote the funds to. 

	LEVEL
	Intermediate upwards

	TIME
	30 minutes

	AIM
	To provide a framework for informal discussion.

	LANGUAGE
	Functions: reporting, expressing an opinion.

	ORGANIZATION
	Groups of three students. 

	PREPARATION
	Make enough photocopies of the texts to each group, see pages 9-11.

	PROCEDURE
	1. Divide the students into groups of three.

2. Explain the following situation: the students are responsible for spending the money raised by charity for a Third World project. 
3. Distribute one copy of each text to each group. Ask each  student to read aloud one of the texts to the others. 
4. Ask the other members of the group to take notes, and at the end discuss the merits of each project, and agree to adopt one of them. 
5. Give the groups about half an hour for the reading and discussion stages, and then ask them, in turn, to report back their decision to the whole class, giving reasons for their choice.

	TEXT A
	Deforestation

Deforestation is the Third World’s most serious environmental problem. Finding firewood for heat and cooking has become a huge challenge in many of the poorer parts of the globe. The women of the Ivory Coast spend four to six hours a day, three days a week just looking for wood for fuel. It is reported that the wood shortage is so acute in the mountainous Himalayan kingdom of Nepal that children miss three days of school a week because they have to hunt for firewood.

Plant-a-Tree is an organization which is fighting against the devastating threat of deforestation in the world. Some countries in which this organization has had some influence have doubled their forested areas in just thirty years. However, in many parts of the globe the problems of the moment use up all available funds, and it is for this reason that Plant-a-Tree is launching an appeal to enable it to reforest vast areas that are desperately in need. Money is also needed to send experts to make sure that the reforestation takes place in the best conditions, and to educate local people who at present do not always understand the problems and do not look as far ahead as the year 2007.

If forests continue to decline, deserts will continue to gain ground. The result of this is easy to predict: more famine, more poverty, and more dependence of the Third World on the handouts from the developed countries.

	TEXT B
	Working Your Way out of Poverty

The Design Council has launched an appeal for funds for research and development under the title ‘Design for Need’. The funds will be given to an organization called Intermediate Technology, whose chief concern is to take into account the particular local needs of a poor country. They aim to develop technologies to allow quite poor people to work their way out of poverty.

Intermediate Technology point out the incredible waste of sending large-scale, capital intensive machinery to poorer countries where complicated maintenance is not possible because of the lack of local know-how, and the prohibitive cost of importing regular maintenance staff. They quote examples of complicated hydraulic pumps lying inactive, and of heavy industrial saws that cannot be transported on bad roads to places where they could be used.

Examples of some of the technologies they would like to see developed are simple machines manufactured with local materials, such as those needed by the makers of fishing nets in Southern India to enable them to compete again with the sophisticated Japanese machinery used in Bombay and Madras; portable saws which can turn out good quality wood on the forest floor wherever it is needed, or again, water pumping windmills in areas which have never been able to tap underground water and which can transform a small desert community into a productive farming unit.

	TEXT C
BRAINSTORMING
	Food for Africa

People in Ethiopia and other parts of Africa are dying in huge numbers for the simple reason that they are not getting enough to eat. One of the reasons for this is that lush and fertile areas have become desert-like because of drought, and bad farming. People in such areas are being ‘resettled’ and, in the meantime may spend months, if not years, in resettlement camps. Finding enough food to feed people in the camps has become a nightmare. Even worse is the fact that many thousands of people have escaped and returned to their desert homeland because of the wretched conditions in the camps, and because they fear being moved further on. It is vital that money be found to finance the transport of food to these outlying areas, not accessible by normal transport. This means aeroplanes that can dump sacks of grain much nearer to the scattered villages where people need them. At the moment, the mountain inhabitants have to walk fifty kilometres once a month to collect their dry rations, which are barely enough to feed their families anyway. More and more people are so undernourished that they are dying on the way.

The organization, Concern, strongly believes that this is where any available money should go right now: to the resettlement areas and to the people who are refusing to leave their traditional homelands. We believe that first things come first, and that your money makes the difference between life and death.
Arrange a talk on the following topic:

The problem of the environmental protection.



	        
	1.4  After the Earthquake

As a result of an earthquake disaster, the authorities of a Pacific island have decided to relocate the inhabitants of the disaster area, which is regularly hit by earthquakes. They meet with local opposition.

	LEVEL
	Lower intermediate upwards

	TIME
	10-15 minutes

	AIM
	To develop informal and formal discussion skills.

	LANGUAGE
	Functions: defending a point of view, persuading, agreeing, disagreeing.

	ORGANIZATION
	Small groups of three, four or six students.

	PREPARATION
	Prepare ‘inhabitants’ role cards for half the class and ‘local authority’ role cards for the other half, see pages 13-14.

	WARM-UP
	Ask the class if anybody has lived through an earthquake. What are the consequences of earthquakes?

	PROCEDURE
	1. Divide the class into small groups of three or four students, half of which are villagers and the other half are members of the local authority.

2. Explain the following situation: the village of Akoto has recently been devastated by a tidal wave caused by an earthquake, which struck just off the coast of the village. One hundred and three people are missing or dead, four hundred and sixty homes were completely destroyed and thirty-five thousand homes are still, three weeks later, without electricity. The inhabitants who lost their homes are now living in a temporary camp on the outskirts of the village. The authorities are refusing to rebuild the village and want to relocate the inhabitants on another island. The villagers are refusing to leave.

3. Give each group the relevant role cards.

4. Allow five to ten minutes for the groups to prepare their arguments.

5. After this time regroup the class: one group of villagers, with one group from the local authority. Ask them to reach a solution: will the villagers move or not?

6. After a set time limit (probably ten minutes), ask each group to report back its decision to the whole class.

	FOLLOW-UP
	If the villagers lose their case, ask the class to write a letter introducing a petition to gain more support for their case. If they win, ask the class to ‘rebuild’ the community by drawing a new plan for the village.

	REMARK
	It is easy to adapt this role play to any other rehousing or relocation problem that may be in the news or relevant to your students, for example, volcano activity, chemical pollution of an area, etc.

	ROLE CARD A
	The Villagers
Your arguments are:

- This is the first time such a strong earthquake has hit your village. It is not likely to happen again.
- You would like to rebuild your village using modern construction techniques which will resist future earthquakes. 
- All your family and friends live on this island. You do not wish to sever ties by being moved to another island. 
- Your livelihood is here in Akoto. You are a fishing community. You do not trust the authorities to provide you with an equivalent source of income.

	ROLE CARD B    
	The Local Authority

Your arguments are:

- The earthquake was 7.7 on the Richter scale. This is very serious. Earthquakes in this area have been occurring more and more often and getting worse and worse.
- You do not think that technology is available to make safe housing for the villagers under these conditions. It would, in any case, be very expensive.
- You are planning on evacuating the whole island gradually, and you must explain this to the villagers so that they understand that their families and communities will not be able to stay together in the long term anyway.
- You are prepared to do everything you can to make sure that the relocation is successful, both as far as housing and livelihood are concerned. You will, for example, provide new modernized fishing boats for the community.


	             
	1.5   How Shall We Use the Land?

Students are ‘elders’ in a mountain village in a warm part of the planet. They must decide what to do with their land.

	LEVEL
	Intermediate upwards

	TIME
	30 minutes

	AIM
	To give students an opportunity to develop and defend a point of view after analyzing the situation.

	LANGUAGE
	Functions: defending a point of view, agreeing, disagreeing.

	ORGANIZATION
	Small groups of between three and five students.

	PREPARATION
	Make enough photocopies of the report on farming, see pages 16-17. Prepare role cards A, B, and C for each group, see examples on page 18. 

	WARM-UP
	Ask the class what they know about how people live in hot climates and mountainous areas.

	PROCEDURE
	1. Divide the students into three groups, according to the numbers in the class. There should be between three and six students in each group. Label the groups A, B, and C.

2. Explain the following situation: until now your village has lived by subsistence farming. Each family has one or two cows, a small crop, and spends the rest of its time managing a household. The village is to be given a grant by the Food and Agriculture Organization on condition that it can decide how it will farm on a large scale, using modern methods. Three propositions have been made: coffee, cattle, and cereal. You have a summary of an expert’s report on farming in areas like yours. However, you have special reasons in your family for defending one rather than the other two propositions. This will be explained on each group’s role card.

3. Distribute a copy of the summary to each group, together with a role card – card A to group A, card B to group B, and card C to group C.

4. Allow the groups ten minutes to discuss the propositions. Then ask them to decide on the best one for their village.

5. When they are all ready, ask each group to present its case to the class.
6. At the end of the activity there should be a general discussion, and then you should ask the class to vote on the three propositions, to decide which one will be adopted.

	FOLLOW-UP
	Ask the class to write a report of the meeting to be sent to the Food and Agriculture Organization.

	REMARK
	This role play is simply a slightly more elaborate version of the very common ‘dilemma’ role play. The balloon debate is perhaps the best known example, when only a certain number of survivors can be rescued after a disaster. Each person justifies his or her own case. Other similar situations are:

- The lifeboat can only take six people. Which people in the group have the strongest claim to survival?

- A group of doctors have only one serum and six patients suffering from a fatal disease. They must decide which patient to save.

	PROBLEM
SITUATION

SUMMARY
	‘Emergency! We cannot see land. We are not sure of our position. The compass is spinning wildly. We don’t know where we are …’
Report on Farming in Hot Mountainous Areas 
COFFEE

Market prospects: good, safe (can only improve), high, long-term return on investment.

Transport to distribution centres: easy, by local means (oxen), and then by rail.
Labour: not too much needed. Long periods of inactivity.
 Disadvantages

Time: four or five years before the trees will bear.
 Local conditions: the constant threat of drought, disease, and the invasion of local weeds onto the plantation.
 Planting: if the roots are bent when the young plants are put in the earth the trees die just as they begin to flower. 
Location: coffee has not been grown at this high altitude before. It is not certain that the crop will do well.

cattle

Market prospects: reasonable, in view of the diversity of the product (milk, meat, and leather). High immediate return on investment. 
Transport to distribution centres: complicated in as much as the products, milk and meat, are perishable in a hot climate. For leather there is no problem. 
Labour: cattle need constant attention.

Water: in case of drought, it is easier to have water points for cattle than to irrigate crops.

Status: cattle are highly valued in your society, having mystical associations, and raising cattle would improve the status of your village in the area.

Disadvantages

Health: there is a risk of disease spread by insects. Also, a concentration of livestock in a hot climate is a threat to the villagers’ health.

Time: there will be a lot of work looking after the cattle and much less time for the tribal activities which are very important in your village.

cereal

Market prospects: very irregular, except for local consumption. There is already too much cereal on the market, which means that the return on the investment is low.
 Transport to distribution centres: easy, by local means (oxen), and then by rail.

Labour: minimum amount of labour required, except for planting and harvesting.
Time: a yearly yield.

Disadvantages

Finance: uncertain gain, due to the risk of crop disease, and the possibility that local people will begin to distill the grain to make alcohol, and become ill and unproductive.

	ROLE CARD A
	You have been offered a large sum of money by a coffee merchant if you manage to persuade the elders to adopt the solution of coffee. You must therefore present all the arguments for this proposition, but also be ready to counter any objections made by the other groups.

	ROLE CARD B
	You have been offered a large sum of money by a company of grain dealers if you manage to persuade the elders to adopt the solution of cereals. You must therefore present all the arguments for this proposition, but also be ready to counter any objections made by the other groups.

	ROLE CARD C
RIDDLES
	You have been offered a large sum of money by a wholesale butcher if you manage to persuade the elders to adopt the solution of cattle. You must therefore present all the arguments for this proposition, but also be ready to counter any objections made by the other groups.
A minute’s rest
1. What is full of holes, and holds water?

2. When is a piece of wood like a king?

3. When does water stop running downhill?

4. Why does a cow wear a bell?

5.  How do you catch elephants?

6. How many lions can you put in an empty cage?

7. Which hand do you use to stir tea – the right hand or the left hand?


	
	1.6  Cities of the Future

On Earth, two major problems have to be solved: global warming, and a shortage of natural resources. Students are international advisors who must decide whether the solution to these problems lies in building a city in space, or on water.

	LEVEL
	Lower intermediate upwards

	TIME
	30 minutes

	AIM
	To encourage discussion in groups, and then more formal presentations.

	LANGUAGE
	Functions: expressing a point of view, persuading, dissuading.
 Vocabulary: space, cities.

	ORGANIZATION
	Two groups A and B. The groups should consist of three or four students.

	WARM-UP
	You have only four tickets for the next rocket trip to outer space. Auction them to your class. In this way the class will discover how each person feels about a journey into space.

	PROCEDURE
	1. Divide the class into groups of three or four students and label each group A and B.

2. Explain the following situation: funds have been made available to build a new city in space, or on water, which is necessary to cope with the problems of global warming, and a shortage of resources. The groups A and B represent the organizations submitting the different building projects. Projects should cover such issues as population, economic activity, quality of life, transport and communication. Real issues, such as the environment with perfectly controlled ecological balance and pleasant living accommodation should be treated in the projects.
3. Tell them that they will be asked to present their case to the rest of the class.

4. After about fifteen minutes ask each group to make their presentation. In a class of up to twelve students, the whole class can participate in this phase. In larger classes, sub-groups can carry out the presentations simultaneously.

5. While the presentations are being made, ask the rest of the class to ask awkward questions, such as: What exactly do you mean by ‘a better quality of life?’ How would you cope with the psychological problems of living in an artificial environment?
6. Either you or the class can decide at the end of the activity, which group presented the best arguments and therefore wins the contract.

	DISCUSSION
	In the twenty-first century cities grow very quickly. People from villages move to cities.  Is it better to live in a big city or in the country? 
1.7 Partner Baiting: the Man from Mars
One student tries to explain something to another who refuses to understand.

	LEVEL
	Lower intermediate upwards

	TIME
	15 minutes

	AIM
	To encourage students to try deeper linguistic responses than the ones they are usually content with.

	LANGUAGE
	Functions: describing, explaining.
Vocabulary: various gadgets.

	ORGANIZATION
	Groups of three students.

	PREPARATION
	Prepare a set of role cards, see pages 21-22.

	WARM-UP
	Ask your students to explain something to you, for example, a digital watch or a calculator. Pretend you do not understand, so that the students have to try to explain in a different way, using different language.

	PROCEDURE
	1.  Divide the class into pairs, or groups of three if there is an odd number in the class. If this is the case two students can share a role.

2.  Distribute the role cards, A to student A, and B to student B.

3. Give the students time to familiarize themselves with their role and to think about the item they have chosen to talk about.

4. Emphasize to the students that they are playing with language, and the aim is to make the activity last as long as possible.

5.  Begin the role play, and be available to help out if necessary.

6. When the students have exhausted the activity, ask them to change roles and objects, and carry it out a second time.

	ROLE CARD A
	You are with someone who has just arrived on the planet Earth. He or she understands your language, but knows absolutely nothing about the twenty-first century technology. Explain one of the following items to him or her. Do not mention the word itself: 
a digital camera  a CD-player        SIM card
a video                a mobile phone   a laptop
a computer          a DVD-player     a projector

	ROLE CARD B
	You are a person who has just arrived on the planet Earth. Your partner is explaining to you how to use a strange gadget. Write down the instructions for use, so that you can later explain to your people. Be as dumb as you can!

	FOLLOW-UP
	Ask your students, individually or in small groups, to list all the twenty-first century inventions they can think of, and describe their influence on our lives.

	VARIATION
	‘Never take no for an answer.’ This variation should be used with upper elementary students upwards. Proceed as with the main activity.

	ROLE CARD A
	You are talking to a friend. You want him or her to come on a hitchhiking holiday with you. He or she does not seem very enthusiastic. Find all the arguments you can to convince him or her.

	ROLE CARD B
PROBLEM
SITUATION


	Your friend is trying to persuade you to go on a hitchhiking holiday with him or her. You do not want to go. Find good reasons for rejecting every suggestion that is made.

Let’s go out. I know it’s not sunny. I know it’s raining. I know it’s chilly. I know it’s windy. But let’s go out. Across the health. Across time. Across life. You and I. In the rain. Is it possible?

	
	1.8  Famous People

A guessing game in which students adopt the role of famous people.

	LEVEL
	Pre-intermediate

	TIME
	20 minutes

	AIM
	To familiarize students with the idea of role play in an activity in which there is a strong game element.

	LANGUAGE
	Structures: the interrogative, the past tense, and possibly the present perfect.
 Functions: talking about events and personal achievements.

	ORGANIZATION
	The whole class (small or large classes).

	PREPARATION
	Have a list of suitable famous people ready in case your class are short of ideas.

	PROCEDURE
	1. The students each choose a famous person, either alive or dead, according to group consensus. The students keep their choice to themselves, but think about the person they have chosen, making sure they can talk about him or her in the first person.

2. You can demonstrate the game by choosing a famous person, encouraging your students to ask questions, and then responding in the first person.

3. Ask a volunteer ‘famous person’ to come to the front of the class.

4. You should explain to the rest of the class that they will be asking questions such as:

- What is the most important thing you ever did?

- Which event in your life was the most significant?

-  Did the way you were brought up help you to achieve so much? 
The questions will obviously depend on the level of the class. A more advanced class should be prompted to ask complex questions. Give the students a few minutes to prepare their questions.

5. While the class are preparing the questions, explain to the first volunteer that he or she must not give the game away immediately, but should try to be evasive and give ambiguous answers. For example, the answers given by Jenner Edward or Isaac Newton, by Eugene Paton or Alexander Potebnia, by Margaret Thatcher or Arthur Conan Doyle, and by Katherine Hepburn or Ingrid Bergman could easily be confused in the first place.

6. Start the game with the students asking questions, but insist that the right kind of questions are asked (see step 4 above), and answers given to prevent the activity becoming a simple guessing game.

7. Tell the students that when they have an idea about the identity of the famous person, he or she should write it on a piece of paper and hand it to you. This ensures that the game does not break down too soon.

8. When a sufficient number of ideas have been handed to you, stop the game and announce who was the first student to guess correctly.

9. The game can be repeated with another volunteer ‘famous person’.

	FOLLOW-UP
	This can be dealt with in two ways:

a. As a discussion. Write the following on the blackboard and ask your students, in pairs or groups, to discuss them:

- What made it easy to guess the character?

- What made it difficult?

- What gestures and attitudes could have been added?
b. As a writing exercise. Ask your students to write either a biography of one of the characters chosen, or a scene from one of the characters’ lives.

	REMARK
	This activity provides an opportunity for precise work on interrogative structures for most of the class, and general fluency practice for the few volunteer ‘famous people’. If you wish the language work to be more evenly distributed among the class,  variations (which follow) can be used.

	VARIATION 1
VARIATION 2


	The scope of the original activity can be reduced to provide more controlled use of a particular structure or function. Here are some suggestions with examples of types of questions:

1. Talking about Likes and Dislikes 
- Who is your favourite author? 
- Which is the food you prefer most?
- Is there anyone you dislike intensely?

2. Talking about Plans for the Future
- Where would you like to go for a holiday? 
- How would you like to improve the lot of your fellow citizens?
- When will you retire from public life?

3. Practising the Conditional Form 

An example might be:

If you found a wallet on the ground, what would you do? 
I’d share everything in it among all the people I know. 
If you had a holiday, what kind of holiday would it be? 
I’d do anything except take a walking holiday. 
If you had a farm, what would you grow on it? 
I’d grow rice.

If you went out for the evening, what would you do?

I’d go to the opera or the circus.

‘Roll-a-Role’. You will need to make two cubes in lightweight cardboard. On each side of the first cube write a character, and on each side of the second cube write a place.  

 The following is a list of suggested characters and places to use on the cubes:
a waiter                      

in a café

a meteorologist          

in subtropical zones

a sales assistant          

in a shop
a cook                        

in the kitchen

an ecologist                

at a chemical plant
a conservationist        

in the rainforest
a student                     

in class

an architect                

in the urban areas

a scientist                   

in the laboratory
an archaeologist         

in the snow

an engineer                

on a ship
a doctor                      

at the clinic
It is better to have one set of cubes for each group of students, but if the class is large, it is possible for the groups to use the cubes one after the other.

	PROCEDURE
	1. Divide the class into pairs, or groups of three or four.

2.  One person in each group rolls the ‘place’ cube to determine where the role play will take place.

3. Each student in turn then rolls the ‘character’ cube, to establish which character he or she will play.

4.  The groups improvise a conversation with the characters in the specified place, and build up a situation.

	FOLLOW-UP
	One of the improvisations can be written up as a sketch.

	REMARKS
	1. The list of characters can be much more imaginative with creative classes and contain characters from fiction, folklore, or real life.

2. The places may be as precise (at the hotel reception), or as vague (in a town), as you wish. They may reflect work done in class previously, and serve as an opportunity for revision.

3. Some of the situations thrown up in this way may be extremely unlikely, but this is part of the game.


	
	1.9   Where Am I? Who Am I?

Students improvise stock situations from prompts given by the teacher.

	LEVEL
	Upper elementary upwards

	TIME
	20 minutes

	AIM
	To develop students’ ability to respond spontaneously in conversation.

	LANGUAGE
	Fluency in stock situations.

	ORGANIZATION
	Classes of not more than sixteen students.

	PREPARATION
	You should prepare enough slips of paper for distribution around the class, containing questions such as:

-  May I ask you to help me make my choice?
- Are you planning to visit St. Petersburg again, sir?
-  Is there a return flight to Kiev on Sunday?

-  Have you shoes of this fashion in black?

-  How much will you charge me for this? 
- Can I interest you in our new model, madam?
-  Have you got a double room with a bath?
-  Is this the way to the station?

	PROCEDURE
	1. Ask your students to sit in a circle, and then nominate one of them to sit in the middle.

2. Distribute the previously prepared slips of paper to everyone, except the student in the middle of the circle.

3. Ask the students to memorize their own questions.

4. In turn the students should approach the person in the middle and address their question to him or her.

5. The person in the middle should respond appropriately, and the two students attempt to continue the conversation to its natural conclusion, for example:

A is in the middle. 
B’s slip reads: Have you got a medium shirt like this, but with pale blue stripes? 
A might answer: I’m afraid it only comes in this colour, but I have got this style.

B might answer: Yes, but the collar isn’t so attractive. What else have you got in medium?
And so on until a purchase is made and the customer leaves the shop.

Acknowledgement 
This activity is by Maggie Melville.


	       
	1.10   What Do I Look Like?

Students try out props and accessories to see how their appearance changes.

	LEVEL
	Upper elementary upwards

	TIME
	10 minutes

	AIM
	To help students lose their self-consciousness when thinking about role play.

	LANGUAGE
	Functions: describing physical appearance and personality.

	ORGANIZATION
	Groups of not more than twelve.

	PREPARATION
	Obtain a few props, such as a white coat, a pair of sun-glasses, a bowler hat, any other kind of hat, a wig, make-up, etc.

	PROCEDURE
	1. Ask the students to sit in a circle, in groups of not more than twelve.

2. Ask the students to try on the props and accessories in turn.

3. Tell the other students to comment on the changed appearance. You can help them by asking these questions:

- Does he/she look more/less serious?

- Does he/she look older/younger?

- Does he/she look more/less attractive?, etc.

	FOLLOW-UP
	Discuss with the students the different items of ‘uniform’ that they have in their daily lives. Do they wear special clothes for work, or for leisure activities?

	REMARK
ROLE CARD A
ROLE CARD B
ROLE CARD C
PROBLEM 

SITUATION
	This discussion usually goes well after the main activity. It taps strong motivation, provokes interest in a lot of language, and is a good way of demonstrating to the students that they all do play different roles in their everyday lives.

The following examples of situations you can use. Prepare the role cards.

Complaining and Apologizing

You are a student. You are complaining to your course tutor that you have been put in the wrong group as a result of your placement test, and that the lessons are too difficult. You want to change groups. 
You are a course tutor. You listen to a complaint from one of your students who wants to change groups. You apologize, but explain that there is no room in any other group for the moment.
You are a group of sociologists. You are at work on the subject ‘Regulation of students’ time’. Ask students of different specialities how they allocate their time. Compare your results.  
I must do it. I must do it today. It’s no use waiting any longer. It’s now or never. It’s got to be done. The time is running short. I can’t wait. I must… But can I?  


	                
	1.11  Reading the Part

Students select relevant information from articles according to an adopted role.

	LEVEL
	Pre-intermediate, according to the difficulty of the article. The example given in this activity is intermediate.

	TIME
	30 minutes

	AIM
	To familiarize students with the idea that they play roles in their daily lives.

	LANGUAGE
	Skills: reading (skimming and scanning).

	ORGANIZATION
	The students work individually or in pairs, and then share their ideas with the whole class.

	PREPARATION
	You will need copies of a suitable newspaper article, see pages 31-33. 

	WARM-UP
	Ask your students if they read newspapers, or listen to the news. When do they do this? Do they discuss the news with anyone?

	PROCEDURE
	1.  Set the scene. Tell your students that they are having a leisurely Sunday morning breakfast when they come across an article about therapy for drug addicts.

2. Ask them to identify with one of the following roles:

-  a rich worried parent of a drug addict;

-  a poor worried parent of a drug addict;

- a left-wing drug worker from a National Health clinic which is insufficiently financed;

- an ex-drug addict, cured on the National Health;

- a trade union representative who has been trying to get a colleague reinstated in her job after being fired for using drugs;

- a right-wing businessman. 
Make sure that all of these roles are covered.

3. As the students read the article in their adopted roles, they should make notes only on the information that is important to their character. Ask them to jot down thoughts, ideas, and feelings that occur to them still in their adopted role.

4. Make sure that when the students read the article, they do not read one word after the other, but skim through to begin with, and then scan for the information they need.

5. After reading the article, the impressions of the different ‘characters’ in the class are compared.

	FOLLOW-UP
	A ‘subjective’ summary can be written by each ‘character’.

	REMARKS
	1. Characters have equal opportunities to hear their counterpart’s arguments and reach a decision that is acceptable to everyone involved.  

2. Almost any newspaper article may be used in this way, but political speeches are particularly suitable, if politics are not taboo in your class. 



	NEWSPAPER

ARTICLE

	£900-a-Week Therapy for the High-Life Addicts

Annabel Ferriman, Health Correspondent
Addicts of Britain’s most fashionable drug, cocaine, are now being offered a fashion​able – and expensive – way to break the habit.

For £900 a week, they can sign on for a six-week course in the civilized surroundings of some of the country’s smartest clinics.

The Marquis of Blandford, heir to Blenheim Palace and a £50 million fortune, is being treated at such a clinic in Surrey while awaiting trial on drugs charges.

The high cost of these clinics which are mushrooming, parti​cularly in the rich South, pro​vokes resentment among some drug workers, who see them as little more than finishing schools for spoiled brats.

Mrs Sarah Daniels, a mem​ber of the Rothschild family whose daughter was an addict and who helps addicts’ fami​lies, said, ‘What relevance has a clinic that charges almost £1,000 a week to most addicts? Every person I know who has been to one has relapsed after a few weeks.’
The clinics, however, claim they are very successful: some say 70 per cent of their patients are drug-free a year after treat​ment.

The    treatment    most favoured and which they see as the key to their success is the Minnesota method, which was developed in America and borrows many of the ideas of Alcoholics Anonymous.

Some NHS doctors are supporters of the method. Dr Charlotte Feinmann, locum consultant at the University College Hospital drugs clinic said, ‘I hear nothing but glow​ing reports of it. They do very much better than us in getting people off drugs because they have an evangelistic spirit that you need if you are going to persuade people to change their lives.’
One of the leading expo​nents of the Minnesota method is the Charter Clinic in Hampstead, north London, which charges £128 a day and treats every type of addict, from junkies to alcoholics and gamblers.

In contrast to most NHS clinics, where patients are often prescribed a heroin sub​stitute for a short period and then seen weekly as out-patients, Charter advocates total abstinence and in-patient care.

After detoxification, addicts undertake a packed timetable of lectures, discussions and therapy from 8 a.m. to 10 p.m. They are told addiction is a disease with no cure but which can be arrested by remaining abstinent a day at a time.

Many of the clinic’s counsel​lors are ‘recovering’ addicts or alcoholics – everyone   is recovering, because no one is cured. They help to give hope to the patients.

Patients at the clinic vary in age from 15 to 85, with an average age of 35. Women are usually outnumbered by men, though their numbers are growing. The proportion of cocaine addicts is also increas​ing, reflecting increased usage outside, particularly among wealthy businessmen who can afford its high price and whose lives are often wrecked by it.

They have often been given an ultimatum by their partner or their employer: kick the habit or get out. In many cases employers pay for treatment or it is covered by health insur​ance. Only about a quarter of the patients pay for them​selves.

Most companies turn out to be very helpful when told of an employee’s addiction. Louise, a 22-year-old heroin addict, who is just finishing a six-week stint at the clinic, was amazed when  her  employers,  an American firm in London, paid for her treatment, even though she had resigned before starting the course and had told them that she did not want to return.

A delicate, pale-skinned col​lege drop-out, Louise became addicted at 18 after going out with an addict.

Louise is about to leave but, like other patients, is entitled to return each week for free aftercare and is encouraged to go weekly to Narcotics Anony​mous.

[The Observer, 8 June 1986]
1.12  Truth Is Stranger than Fiction: Radioactive Crime       
 A newspaper story is split between several role cards so that students discover the different elements as they role-play a television debate.


	LEVEL            
	Lower intermediate upwards

	TIME
	30 minutes

	AIM


	To use an unsolved mystery to arouse and sustain motivation in a role play which provides a framework for discussion of a fundamental issue.

	LANGUAGE


	Functions: expressing opinions, agreeing, disagreeing.

	ORGANIZATION


	Groups of four, five, or six students, running simultaneously.

	PREPARATION


	Make enough photocopies of the newspaper article, see pages 37-39. 

	PROCEDURE
	1.  Divide the class into groups of four, five, or six, according to the total number of students.
2. Distribute the role cards, and ask the students to choose their roles, see pages 35-37.    

	
	3. Begin the role play.

	REMARK
	From reading the original article on pages 37-39, you can see how a simple role play can be devised. Real mysteries abound in the newspapers, and often have considerable appeal for students.

	SITUATION
	You are about to take part in a television debate which hopes to get to the bottom of the mystery concerning Karen Silkwood’s death.
The people taking part in the debate are as follows:

- The chairman of the debate.

- New York Times journalist, David Burnham.

- Karen’s father, Mr Silkwood, or Karen’s  mother,  Mrs Silkwood.

- A Kerr-McGee official, Mr Brown.

- Another journalist.

- A Trade Union official.

 Decide among yourselves who will play each part. Each of the characters has on his or her card what he or she needs to know, or what he or she wants to know. Do not show this card to the other members of the group. Read your own card carefully and thoroughly before beginning the role play.

	      ROLE CARD A
	Chairman of the Debate 

You introduce the participants in the debate. You want to know:

- What happened to the papers in Karen’s car?

- Where did the plutonium in her apartment come from?

- Could Kerr-McGee have ‘got rid of’ Karen in order to cover up evidence of negligence?

- What actually happened on the night of the accident? 
You must remain neutral and objective.

	      ROLE CARD B
	David Burnham, a New York Times Journalist 

Karen Silkwood was on her way to meet you when she was killed in the ‘accident’. She was to give you some confidential papers concerning the lack of safety precautions at the Kerr-McGee plant. She had been testing plutonium fuel rods for over two years, and had been so appalled by the conditions that she had become a militant trade union activist. You do not think Karen was the victim of an accident. The papers Karen should have given you have mysteriously disappeared from her car.                 

	    ROLE CARD C
	Karen’s Father or Mother

Your daughter had a dangerous job and the company did not care about the safety of their employees. Recently traces of plutonium had been found on Karen’s skin for several days running. She had asked a team of inspectors to investigate her apartment and they had found plutonium everywhere, especially in the refrigerator. You have filed a suit against Kerr-McGee, claiming that they were slowly killing your daughter with nuclear contamination.

	    ROLE CARD D
	Mr. Brown, an Official from Kerr-McGee 
You claim that Karen Silkwood was a well-known trouble-maker within the company. She had stolen the plutonium found in her apartment and planted it there herself. She wanted to embarrass the company. You feel quite sure that adequate precautions are taken to protect your employees, and there is no neglect in the company.

	    ROLE CARD E
ROLE CARD F

	A Journalist (if only four people are taking part, the information of this role can be taken over by the chairman). You interviewed the police after the accident. They said that Karen Silkwood fell asleep at the wheel of her car. Then they studied the skid marks and said it was a case of hit-and-run. However, the road was repaved the next day so that nobody else could study the skid marks. You find both of these facts suspicious. The police also said that the car had been towed away immediately after the accident, and that the missing papers were in it. However, when your colleague, David Burnham, went to collect the papers they were no longer there.

  A Trade Union Official
   You are concerned with the conditions under which Kerr-McGee employees work. Insufficient protective garments are provided. Employees are allowed to go in and out without being made to observe safety regulations. Insufficient medical check-ups are available, and no research is carried out on the effect of radioactivity on the employees. You think it is because Karen Silkwood was going to reveal proof of this that she was killed.

	NEWSPAPER 
ARTICLE

	US Jury Awards $10.5 Million for Radioactive Crime

Oklahoma City, 7.30 p.m., November 13, 1974. Karen Silkwood, lab technician at Kerr-McGee, the biggest US atomic fuel producer, drives out of the gates after work. She has a date with a New York Times journalist at a Holiday Inn thirty miles away.

Moments later, her car, violently out of control, skids along the highway and crashes. Karen is killed instantly. Meanwhile, Times reporter David Burnham paces the hotel lobby. He is impatient to see the secret documents Karen has promised him con​cerning breaches of safety rules in the atomic production plant.

At 8.45 p.m. he tries to call. Surprise! The phone is dead. An hour later he hears the terrible news and rushes to the crash site. The car has already been towed away to a garage, with the papers still in it, a police officer says. They can be picked up the following morn​ing. But that night, Kerr-McGee officials visit the garage to ‘check for radiation’, and the evidence Karen was going to hand over to him has dis​appeared for ever.

Karen, 28, had been testing plutonium fuel rods for over two years. Plutonium is the most dangerous substance known to man. One pound of it, evenly spread over the earth, could kill us all. Appalled by the lack of safety precautions for workers testing this highly radioactive matter, Karen had become a militant union acti​vist. Early in November of that year, and not for the first time, traces of plutonium had been found on her skin for three days running. At her request, a team of inspectors had checked her apartment and found plu​tonium everywhere, especially in the refrigerator. How did it get there?

This is one of the questions Karen’s friends and family have been asking. They filed a suit against Kerr-McGee five years ago which came before a federal court in March this year. Kerr-McGee, however, claimed that Karen, a born trouble-maker, had stolen the plutonium herself and probably spilled it in her apartment while trying to tamper with her urine sample. Her aim was to embarrass the company, they said.

The federal jury decided nonetheless to award the Karen Silkwood estate $10.5 million damages after finding the company guilty of negli​gence. This was the first verdict in the United States relating to off-site nuclear contamination. In the wake of Three-Mile Island, and, more importantly the La Hague nuclear crime attempt in France, the trial establishes an important precedent.

Wilfully contaminated or not, the question of Karen’s car accident still has to be cleared up. Although police first said she had fallen asleep at the wheel, other experts, after studying the skid marks, said they believed it was a case of hit-and-run. A new trial is to begin   over   this   point. However, it will be hard to establish the facts, as strangely enough, the road Karen was killed on was repaved the next day.

Was she murdered in order to suppress the evidence she had acquired? After all, it did tend to suggest that Kerr-McGee through their non​-respect of precautionary measures, were slowly but surely killing their workers by means of deadly plutonium dust. 
1.13  The Press Conference

Half the class who are the Greens, give a press conference to the other half, who are the journalists.

	LEVEL
	Lower intermediate upwards, according to the difficulty of the article. The example used in this activity is intermediate.

	TIME
	25 minutes

	AIM
	To provide an active approach to text and a structured format for a discussion of ideas.

	LANGUAGE
	Functions: asking questions, expressing a point of view, defending a cause.

Skills: reading (scanning).

	ORGANIZATION
	In the first phase the class is split in half. In the second phase the whole class works together. With more than fifteen students it is best to carry out the role play in two groups in parallel.

	PREPARATION
	You will need copies of the newspaper article headed ‘Global Warming’, see pages 41-42.

	WARM-UP
	Ask the class what happens about the weather in rural areas in their own countries.  What weather events have recently occurred world wide?

	PROCEDURE
	1.  Divide the class in half. One half are the Greens, and the other half are the journalists.

2. Distribute the newspaper article to the Greens, and ask them to read it as though they are the Greens concerned. Tell them to imagine a definite identity for themselves, for example, their job, role in the society, etc.

3. Meanwhile, brief the other half, the journalists, on the situation. Tell them simply that because of man’s disruptive activities, the precious planet called Earth could become a totally alien world and ask them to think why this might be happening. They should write down questions to ask the Greens so that they can find out more.

4. When both halves are ready, bring them together, preferably in a seating arrangement that looks like a press conference. Ask the journalists to put their questions to the Greens, who should enthusiastically defend their cause.

	FOLLOW-UP 1
	Ask your students to write the newspaper article reporting the Council’s decision a few weeks after the press conference.

	FOLLOW-UP 2
	Ask them to consider whether the present warming is 10 to 40 times faster than the average rate of warming that followed the last Ice Age? The class can discuss the question first in small groups, and then as a whole.

	REMARK
	Articles on weather conditions, community affairs, and any other good causes are suitable for this type of exercise.

	JOURNAL

ARTICLE
BRAINSTORMING
	Excerpted from Earth Island Journal:

                  Global Warming
Predictions that global warming will be greatest in the polar regions are now being borne out. Arctic sea ice has been shrinking by 3 per cent each decade since 1970. Several of the years with the smallest sea ice coverage were in the 1990s. Around the Antarctic Peninsula, extensive sea ice formed four winters out of every five at mid-century. Since the 1970s, that has dropped to one or two winters out of five.

Warming is having devastating effects on plants and animals. Coral reefs, the ‘rainforests of the ocean’ where one-quarter of all marine species are found, suffered record die-off due to heat-induced bleaching in 1998. ‘At this time, it appears that only global warming could have induced such extensive bleaching simultaneously throughout the disparate reef regions of the world,’ a State Department scientific report concluded.

As the Pacific has warmed, so has Alaska. On the south central coast, cool temperatures normally keep the spruce bark beetle under control. But with the warming the beetles have killed most trees over three million acres, one of the largest insect-caused forest deaths in North American history.

Evidence is mounting that global warming is here and humanity is driving it. Remaining scientific uncertainty ‘does not justify inaction in the mitigation of human-induced climate change and/or the adaptation to it,’ the American Geophysical Union said in a recent statement.

The emerging scientific consensus leaves us with no excuses. We must rapidly switch from fossil fuels to clean energy. The global climate crisis, perhaps the greatest challenge in the history of civilization, calls upon us to act without delay.
Arrange a talk on the topic: 

The initiative of ‘Green Peace’ movement .

	
	

	
	1.14  The Expert

A student plays the role of ‘expert’ and talks to the rest of the class on a subject he or she knows something about.

	LEVEL
	Intermediate upwards

	TIME
	20 minutes

	AIM
	To channel students’ own experience into a more structured and demanding activity than simple conversation.

	LANGUAGE
	Various, according to the topic chosen. For example, environmental issues, such as habitat destruction and species extinction, would involve describing the activity, whereas a political topic, such as the probable result of an election, would involve making hypotheses.

	ORGANIZATION
	The whole class, or groups of twelve students.

	PREPARATION
	None.

	WARM-UP
	Elicit answers to the following questions from the whole class:

- What is an ‘expert’?
- How do you become an ‘expert’?
- What do ‘international experts’ from the United Nations or from UNESCO do?

	PROCEDURE

	1. Ask the class to form a circle round a volunteer ‘expert’.

2. Tell the rest of the class that they are journalists, and they are asking the expert questions for an article for their newspapers.

After a few general questions the students should be encouraged to make them more detailed. An example might be:
 An expert on the integration of the environment and development of decision-making might be asked the following questions:

- Do scientists know how many species live on Earth?

- Why are so many animal species dying out?
- What is the most environmentally damaging activity of humans on Earth?
- Is Ukraine agriculturally very over-
developed?

3.  If you think it is desirable to do so, re-run the activity with another volunteer ‘expert’ on a different topic.

	MAGAZINE 

ARTICLE
PROBLEM
SITUATION
	Phobias
Phobias are very strong fears which may start in childhood. Usually there has been an early experience which started the fear. A person may forget the experience which started the fear, but the fear remains. For example, a person who is afraid of closed rooms has claustrophobia. Perhaps that person had parents who once locked him in a closet as a child. As an adult, he has forgotten the experience in the closet, but he fears locked rooms.

A person who is afraid of insects has a kind of zoophobia. People who are afraid of snakes, spiders, and mice have zoophobia, too. People who are afraid of germs have microphobia. They wash their hands many times a day, and they refuse to be near people who are sick. Now that we understand disease better, many people are microphobic – afraid of germs.  

An expert on this subject might be asked the following questions: 

· May a person do things which he doesn’t understand? 

· May a person have experiences which he doesn’t remember?
-  May a person have fears which he cannot live with?   
There is a man walking in the world. Up hill.     Down hill. Straight on. Across barriers. Up and down again. He is moving on steadily. He is making progress slowly but surely. In spite of the tired heart. At last he is at the top. Is that all?

	
	1.15  The Job Interview
Students write possible CV’s for job advertisements for another group to role-play a personnel meeting and choose one of the candidates.

	LEVEL
	Lower intermediate upwards

	TIME
	30 minutes

	AIM
	To involve students in writing role-play material for each other.

	LANGUAGE
	Functions: agreeing, disagreeing. 
Vocabulary: jobs.

	ORGANIZATION
	Small groups of between four and six students.

	PREPARATION
	Find two suitable job advertisements from a newspaper, and prepare enough copies of each advertisement for your class. As one group prepares a role play for another group, at least two advertisements should be used as each group could work on a different advertisement. This would provide more varied feedback after the activity.

	WARM-UP
	Write a CV on the blackboard. Ask the class to tell you what to write, and what to include, see recommendations ‘How to write a CV’ on pages 46-47. 


	PROCEDURE
	1. Divide the class into groups of between four and six students.

2. Give a job advertisement to each group, and ask them to spend a few minutes discussing the advertisement.

3. Ask half of each group to write two or three CV’s for possible candidates. Ask the other half of the groups to decide what questions they would ask in an interview, and make a list of the qualities needed by the candidate on a job profile sheet.

4. When the time limit has been reached ask the groups to swap their CV’s and job profile sheets. Tell half of each group that they are the interviewers and they should look at the job profile sheets. The other half are the candidates and they should look at the CV’s. Give all the students time to familiarize themselves with their roles.

5. When everyone is ready, ask the interviewers to role-play an interview with each of the candidates in turn.
6. The interviewers should then decide which of the candidates gets the job and why. Ask them to report back their decision to the whole class.

	VARIATION
PREPARATION
	This variation can be done at intermediate level. It is realistic, and simpler to carry out as it involves the whole class all the time.

Find two suitable job advertisements from a bulletin or a newsletter, and prepare enough copies for the whole class, see ‘Employment: How to Make a Green Living’ on page 47. 


	PROCEDURE
HOW TO WRITE 
 A  CV
EMPLOYMENT:                      
HOW TO MAKE A GREEN LIVING

	1. Distribute job advertisement A to half the class, and advertisement B to the other half.

2. Ask each student to write a CV suitable for his or her advertisement.

3. Give them time to complete the CV’s, and then ask the students with advertisement A to swap with a student who has advertisement B. Give them a few minutes to look at their new job advertisement.

4. When everyone is ready ask the students to interview each other, in turn, by one student asking the other questions to see if he or she is a suitable applicant, and deciding whether to offer him or her the job, and vice versa.
When applying for a job you’ll be in competition with a number of other candidates. So your CV is important – interviewers will decide whether or not to see you on the strength of what you have written. Don’t just think of it as a list of facts; it should sum up your personal, educational and career history, as well as being an indication of your strengths and weaknesses.
 Here are a few suggestions:
Presentation
* Always type your CV. Use a good typewriter or WP. If a CV is hand-written, it goes into the wastepaper basket.
* Use good quality paper. 
* Never send a CV without a covering letter explaining which vacancy you’re applying for. If you’re writing ‘on spec.’, send a short letter explaining what kind of post you’re looking for.
* Don’t fax a CV unless you’re asked to. It’s a confidential document.

Content

Write a list of important headings. These should include your name, date of birth, your address (and your e-mail address, if you have one), phone number (at work and at home), your work record and so on. Start with your most recent job and work backwards.

* Don’t leave out any vital information. If you spent a year or two travelling, say so. Years that are unaccounted for will seem suspicious.
* Don’t include any negative information, such as exam failures or lost jobs. Be positive about yourself from the start.

* Don’t ask for your CV to be returned; many companies keep CV’s on file for future reference.

Environmental Opportunities 

EOE
P.O. Box 788

Walpole, NH 03608

A monthly subscription bulletin listing environmental job openings throughout the US.
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Section2. Texts for Reading

 Man, Natural Environment, and Architecture
     The properties of matter and energy must be considered in order to fully understand climatic phenomena. Heat, radiation, pressure, humidity, and wind, among other factors, interact mutually to establish climate conditions near the Earth’s surface.
      In this environment of continuously changing pressure, wind movement, temperature, humidity, and cloud cover, an architect places a fixed building. Such a rigid structure is intended to provide a comfortable internal environment over a wide range of these external variables. Two factors facilitate this task: first, in temperate and subtropical zones, ordinary buildings offer fair protection from climatic extremes, and, second, the human body has a considerable margin of tolerance for these variables. However, special treatment is required, particularly in tropical zones.

     When considering the architectural design of a building, as well as in town and regional planning, other elements should be considered. The continuous daily motion of the population, which has properties analogous to the humidity concepts of saturation, evaporation, and condensation, must be accommodated in houses, towns, and regions.

     Any living organism continuously adapts itself to the flux of its environment. Once constructed, however, a man-made object can no longer adjust itself. This inflexibility of human creation is at once its weakness and its strength. A design can succeed in uniting the particular and permanent with the universal and continuously changing. Yet another design, by failing to sense the forces at work or to create a harmonious union, can isolate and alienate human life.
     Before considering the application of scientific concepts to architectural design and town planning, it is useful to briefly examine some basic concepts of architectural thermodynamics and human comfort.

Temperature
     The concept of temperature describes the degree of heat contained in a body or a fluid medium or some region thereof, but a clear definition usually is a description of the operations performed in its measurement. Since heat flows from hotter to colder bodies or substances, temperatures can be measured by bringing a thermometer into intimate contact with the body or substance. The thermometer is then assumed to acquire the same temperature.

     Scientists use two conveniently reproducible temperatures, the freezing and boiling points of water, to establish temperature scales. On the Celsius scale, the first was taken to be 0° and the second 100°. On the Fahrenheit scale, these values are 32° and 212°, respectively. The temperature of a body is so cold that it is incapable of giving up any heat. It is called absolute zero, - 273.15 °C or - 459.67 °F. However, no limit for maximum temperature is known to exist.

     The air temperature range of interest here is that of the extremes in the usual human habitats. Meteorologists have observed air temperatures of - 93 °C ( - 135 °F) and 57 °C (135 °F) at the Earth’s surface, a range of merely 150 C° or 270 F°. But narrow though this range may be it is enormous in comparison with the variation of temperature that the human body can endure within itself. The body maintains a constant temperature of about 36 °C (98.6 °F) at the mouth, increasing to about 37.2 °C (99 °F) in the deep tissues, and can rarely survive if this temperature varies even by 1 C° (about 2 F°) for prolonged periods.

Thermal Conduction and Resistance
     The concepts of thermal conduction and resistance are important in attempting to provide a comfortable environment for the inhabitants of hot, arid regions. These heat-flow concepts are based on the movement of a quantity of heat.

     The specific heat of a substance is the quantity of heat energy required to raise the temperature of one unit mass of the substance by one degree of temperature.

     When considering heat-flow concepts, the notion of rate of heat flow is useful. It equals the rate of displacement of a quantity of heat.

     Conduction is the process by which heat flows through a material, or from one material to another with which it is in contact. Some materials, such as metals, are good thermal conductors, while others, like air, are poor thermal conductors. Thermal conductivity is a specific property of a material and is a measure of the rate at which heat will flow through a material when a difference in temperature exists between its surfaces. It is defined as the quantity of heat that will flow through a unit area in a unit time, or equivalently, as the rate of heat flow through a unit area, when a unit of temperature difference exists between the faces of the material of unit thickness, such as the wall. The thermal conductivity varies with the density, porosity, and moisture content of the material and also with the absolute temperature. The quantity of moisture contained in a material can have a considerable affect on the thermal conductivity of the material; the higher the moisture content, the greater the thermal conductivity. This is important because rain penetration, high humidity within a building, and condensation may result in an appreciable amount of moisture in the building structure. The average temperature of a material is another factor influencing the rate of heat flow; the thermal conductivity may be considerably greater at high than at low temperatures. However, the variation of the thermal conductivity over the range of temperatures commonly occurring in buildings is comparatively small, and thus the thermal-conductivity values measured at normal atmospheric temperature are generally used when considering structural insulation.

     In calculations, it is often convenient to use the reciprocal of the thermal conductivity which is called the thermal resistivity. The thermal resistivity may be regarded as either the time required for the transmission of one unit of quantity of heat through one unit area of a rectangular solid material of unit thickness, when the difference between the temperatures of the surfaces perpendicular to the direction of heat flow is one degree of temperature; or the number of degrees difference between these surfaces of the material of unit thickness when one unit of quantity of heat flows through one unit area in one unit of time. Thus resistivity, like conductivity, is a property inherent to a material and is independent of its thickness.

      The thermal resistance is a measure of the resistance to heat flow of a material or a combination of materials. The thermal resistance may be regarded as either the time required for the transmission of one unit of quantity of heat through one unit area of material when the temperature difference between surfaces perpendicular to the direction of heat flow is one degree of temperature; or the number of degrees difference in temperature between these surfaces when one unit of quantity of heat flows through one unit area in one unit time. If the thickness of the material is increased there is a corresponding proportional increase in its thermal resistance. If several materials are placed together in layers, as, e.g., in a plastered and rendered solid brick wall, the total thermal resistance of the wall may be obtained by adding the resistances for each component, i.e., of the plastering, rendering, and brick masonry.

     The thermal conductance is the rate of heat flow through a material or a combination of materials and is therefore the reciprocal of the thermal resistances. The thermal conductance is the quantity of heat that will flow per unit time per unit area of a material for a one degree temperature difference between its surfaces. If the thickness of the material is increased, its conductance decreases proportionately.

     The thermal conductance and resistance and thermal conductivity and resistibility already considered have been related to the temperatures at the material surfaces. The surface temperatures of a building usually are not known. For purposes of heat-loss calculations, therefore, the inside and outside air temperatures are used. In this situation, heat transfer from the warmer to the cooler air mass occurs in three steps: first from the warmer air to the structure, then through the structure, and finally from the structure to the cooler air. Both the inside and outside air-surface interfaces provide some resistance to heat flow.

     The thermal transmittance includes these surface resistances and is the rate per unit area at which heat will flow from the air on one side of the structure to the air on the other side. It may be defined as the quantity of heat that will flow per unit time per unit area through the material when one unit of temperature difference exists in the air on each side. In fact, the thermal transmittance may be regarded as the overall air-to-air conductance, which is the reciprocal of the overall air-to-air resistance. The thermal transmittance is of considerable practical importance. It provides a basis both for comparing the insulating capabilities of different wall, floor, and room constructions; and for calculating heat loss from a building for heating purposes in cold climates, and heat gain for cooling purposes in hot climates.

Radiation
     All matter emits electromagnetic waves which are generated by the thermal motion of molecules composing the material. Such radiation is called thermal radiation. The intensity and wavelength distribution of this radiation depend on the nature and temperature of the material.

     A perfectly opaque material with a totally absorbing and therefore totally non-reflecting surface, which is usually called a black body, emits radiation at the maximum possible rate for any given temperature. This black body is a convenient concept used as an idealized standard, but which should not be confused with an actual object with a black-coloured surface. For such an object, the rate of radiation emission depends only on the fourth power of its absolute temperature.

     As the temperature of the radiating object increases, the wavelength of maximum radiation intensity becomes shorter, and the distribution changes so that a greater proportion of the energy is radiated at shorter wavelengths (i.e., with higher energy). At temperatures below about 500 °C (about 900 °F), the emission consists almost entirely of wavelengths too long to be observed as light. At about 700°C (about 1300°F), the object glows with a dull red colour. As the temperature increases further, the wavelength of maximum emission decreases, and the colour shifts successively to bright red, yellow, and white.

     The energy emitted by a radiating body ultimately impinges on other matter, which absorbs it, reconverting the energy into heat. In this way heat is transferred from one place to another by radiation.

     At ordinary temperatures, most non-metallic surfaces, including painted surfaces, radiate virtually as black bodies – their emissivity is high, and they are good absorbers for long wavelength radiation. Thus, various paints ranging from black to white are found to be indistinguishable as regards heat radiation at temperatures up to 100 °C (212 °F). However, whereas dark paints absorb most of the short wavelength radiation received from the Sun, white pigments reflect most of it. And, at temperatures up to 100 °C (212 °F) aluminium and other metallic paints have an emissivity only about one-half that of a black surface. On the other hand, highly polished metals are strong reflectors of radiation, and many such surfaces are almost perfect reflectors of the long wavelength (low-energy thermal) radiation emitted by bodies at ordinary room temperature.

Emissivity, Absorptivity, and Reflectivity

    Reference has been made to the importance of surfaces for heat transfer by radiation. To evaluate their emissive, absorptive, and reflective properties, surfaces can be compared with the properties of a black body, which absorbs all radiation falling on its surface and therefore reflects none.

    The emissivity of a surface at a given temperature is equivalent to its absorptivity for radiation from another body at the same temperature, since two bodies at the same temperature will remain in thermal equilibrium with each other. The emissivity, and hence the absorptivity, of a black body has by definition, a value of unity, with the values of all real surfaces being in practice less than this value. Radiation falling on an opaque surface is partly absorbed, and the remainder is reflected. Since the incoming radiation can only be absorbed or reflected, the sum of the absorptivity and reflectivity must equal unity. For example, at normal temperatures, an aluminium foil may have an emissivity of 0.05, and thus its absorptivity will also be 0.05, but its reflectivity will be 0.95. This means that it emits by radiation only 5% of the amount a black body emits at normal temperatures. Also, it absorbs only 5% of the radiant energy falling on it (from another body at normal temperatures), and it reflects the other 95%.

The emissivity of a surface at normal temperatures (10-38 °C or 50-100 °F) is not necessarily the same as its absorptivity for radiation received from the Sun. Emissivities at normal temperatures are important when considering heat losses from buildings through cavity-wall, floor, or roof constructions. For external surfaces, the absorptivity for solar radiation is important when considering heat gain from the Sun. Table 1 gives these characteristics for some common surfaces.

    Table 1 shows that the emissivities of white and dark paints are about equal at normal temperatures but that white paint has a much lower absorptivity for solar radiation. A roof coated externally with white paint gains less heat from the Sun than if it were a dark colour.

Table 1. Average Emissivities and Absorptivities for Some Common Building Surfaces under Relevant Conditions
	Surface
	Emissivity or Thermal Absorptivity at 10-38 °C (50-100 °F)
	Absorptivity 

for Solar
 Radiation

	Black non-metallic surfaces
	0.90-0.98
	0.85-0.98

	Red brick, concrete, and stone, dark paints
	0.85-0.95
	0.65-0.80

	Yellow brick and stone
	0.85-0.95
	0.95-0.70

	White brick, tile, paint, whitewash
	0.85-0.95
	0.30-0.50


	Window glass
	0.90-0.95
	Transparent

	Gilt, bronze, or bright aluminium paint
	0.40-0.60
	0.30-0.50

	Dull copper, aluminium, galvanized steel
	0.20-0.30
	0.40-0.65

	Polished copper
	0.02-0.05
	0.30-0.50

	Highly polished aluminium
	0.02-0.04
	0.10-0.40


Source: Heating and Air Conditioning Guide, American Society of Heating and Ventilating Engineers.

Table 2. Reflectivities of Various Materials and Paints
	Material or Paint
	Reflectivity (%)

	Red brick or stone
	30-50

	Slate
	10-20

	Asphalt bituminous felt
	10-20

	Galvanized metals (new)
	36

	Dark paints
	10-20

	Aluminium paints
	40-50

	Polished metals
	60-90

	Whitewash or white paints
	80-90


Source: N. S. Billington, Journal of the Institute of Heating and Ventilating Engineers 19, No. 190 (June 1957). 

Table 2 gives the reflectivities of various materials and paints.

Transparency

     Some substances, such as glass, rock-salt, liquids, and gases, are more or less transparent to radiation of certain wavelengths. Glass is transparent to wavelengths within the visible range of the spectrum, but absorbs radiation in the infrared or thermal region, while rock-salt transmits a high percentage of infrared radiation. Most solids, however, are opaque to thermal radiation, and in such cases the emission and absorption of radiation are surface phenomena. Thus, the low emissivity of a burnished metal surface depends on the cleanliness of the surface.           A very thin film of non-metallic material, e.g., transparent varnish or grease, will increase the emissivity of the metal surface almost to that of a black body.

    Clothing and human skin radiate virtually as black surfaces. For radiation at the wavelengths encountered in buildings and other living spaces, the absorption of clothing and skin approximates that of a black object. Indoors, white clothing has no advantage over black. But outdoors in the sun, although both materials radiate heat freely, white clothing reflects most of the solar radiation, while black clothing absorbs the Sun’s rays.

    If the human body emits more radiant energy than it receives from its surroundings, it is, on balance, losing heat by radiation. If, on the other hand, the radiation received exceeds that emitted, there is a net heat gain by the body.

Thermal Convection
    Natural or free convection is the process whereby a fluid moves because of differences in its density resulting from temperature changes. If the fluid is moved by mechanical means, e.g., by pumps, fans, or wind, the process is called forced convection. Heat may be transferred by convection between a surface and a liquid or a gas.

    Discussions of thermal comfort involve the heat transfer between a surface and the neighbouring air. When the surface is at a temperature above that of the air, heat is transferred from the surface to the adjacent air by conduction, thereby changing the density of the heated air. Then, even in otherwise still air, air currents result from the gravitational effects due to the differences in density. These natural convection currents cause much greater heat transfer from the surface than would result from conduction in a perfectly still atmosphere. Obviously, the rate of heat transfer by natural convection depends on the temperature difference between the surface and the neighbouring air.

    Perfectly still air is rare. Even in a closed compartment, variations in the temperature of the walls and other surfaces set up air currents, so that there is some air movement. If fans are employed or if there are openings to the outside, the air movement may be considerable. These currents increase heat transfer by convection. The speed of the air current and the temperature difference affect the rate of heat transfer by convection.

    Air is a gaseous fluid containing by volume (excluding the water vapour content) 21% oxygen, 78% nitrogen, and a remaining 1% consisting of traces of rare gases (argon, neon, and krypton), carbon dioxide (from 0.3 to 0.4 litres per m³), and carbon monoxide (about 0.03 litres per m³ in urban areas and much less in the countryside). Air also contains water vapour from four parts per thousand to two parts per hundred. Dust and soot particles in air are visible as motes in a sunbeam. The oxygen, nitrogen, and other rarer gases are called permanent gases because they only become liquids at temperatures approaching absolute zero, whereas water undergoes continuous change between its gaseous and liquid states within the common range of air temperatures encountered in human climatic zones.

Atmospheric Pressure
    Air exerts pressure on any surface in the atmosphere which corresponds to the weight of the column of air that it supports. Every surface in the neighbourhood of sea level carries a load of about 1 kg per cm², or 1 ton per ft². As the altitude increases above sea level, the atmosphere below no longer contributes to the pressure, which is correspondingly reduced.

    Using this concept, atmospheric pressure can be expressed as the height of a column of mercury in a barometer, in millimetres or inches, with the pressure at sea level being 760 mm or 29.9 inches of mercury at a standard temperature of 0 °C (32 °F). The barometer reading must be corrected for the temperature of the mercury as well as for the latitude.

    The bar is the unit of pressure in an absolute system of measurement adopted for scientific use to replace the arbitrarily chosen column of mercury. Atmospheric-pressure measurements in meteorological work are normally expressed in units of one millibar. One bar corresponds very nearly to 750 mm or 29.5 inches of mercury at 0 °C (32 °F), or 1019 cm or 401 inches of water, which is the atmospheric pressure a little above sea level.

Water Vapour
    At temperatures throughout the climatic range of the normal human habitat, water can exist as solid ice, liquid water, and gaseous water vapour. At the freezing point, ice and water can exist together. Above this temperature ice is completely converted to water, and below it, only ice exists. However, regardless of whether the water is solid or liquid, the air above it contains a certain amount of water vapour.

Generally speaking, the permanent gases in the air produce the pressure indicated by a barometer. However, if water is present at the base of the column of air, that water partially evaporates (becomes water vapour) and contributes to the atmospheric pressure. This share depends on the temperature. Air containing the maximum possible amount of water vapour for its temperature is said to be saturated. The temperature at which condensation begins in a mixture of air and water is termed the dew point.

There are several ways to express the relation between humidity and temperature. The amount of water vapour that a volume of air can support at saturation can be expressed as grams or grains of vapour per volume of air, or as the portion of the total atmospheric pressure that the water vapour contributes. Similarly, the water-vapour content of unsaturated air can always be expressed as the portion of the total pressure that the water vapour contributes, called the vapour pressure, or as the amount of atmospheric water vapour in grams per m³ or grains per ft³. These values can also be determined with respect to the dew point, which is the temperature to which air must be reduced, without altering its barometric pressure, to reach saturation. In this way, the water vapour content of air at a given temperature can be expressed as the ratio of the portion of the total atmospheric pressure contributed by water vapour to the portion necessary to cause saturation at that air temperature. This ratio, most often expressed as a percentage, is called the relative humidity.

   A given volume of water vapour is lighter than the same volume of air at the same temperature and pressure. In the atmosphere, therefore, saturated air is lighter than dry air of the same temperature and pressure. When water evaporates, the vapour simply rises into the air. If this process occurs in open air where there is freedom of motion, the water vapour can displace the equivalent volume of dry air without affecting the atmospheric pressure. Near water surfaces, therefore, rising water vapour is continuously replaced by dry air, which in its turn dampens and rises into the air. This water vapour eventually reaches a certain height, condenses on the floating particles always present in air, and becomes visible as clouds.

    The processes involved in weather phenomena are not so simple. Such factors as heat, radiation, pressure, and wind interact to establish relative balances in the atmosphere, resulting in the constant recycling of water by evaporation, cloud formation, cloud motion, and precipitation.

    Water vapour and temperature, pressure, and air movement are very important to the study of the climate and the microclimate both outside and inside buildings. They are the key to an understanding of the formation of clouds, rain, dew, frost, and nearly all other meteorological phenomena. The behaviour of water vapour must be understood to comprehend the physical and physiological processes of cooling by evaporation – phenomenon upon which thermal comfort in hot climates largely depends. If air in a room is saturated with water vapour and its temperature decreases, then some water vapour will condense, leaving in the air only the amount that can be accommodated at the new temperature. However, if the air temperature rises, the air can accommodate additional water vapour and is called ‘dry air.’ This air can be described as ‘thirsty’ until its temperature falls or it encounters water from which it can absorb vapour.

    In winter, a dry feeling in the throat can result when moisture from the human body evaporates in a room overheated by a stove. A heated kettle of evaporating water can re-establish the moisture content of the air, corresponding to its increased temperature. The same feeling of dryness occurs in hot weather when evaporation of perspiration is necessary to lower body temperature. Here a parched throat indicates the need to drink water to maintain the supply of perspiration.

    When air temperature drops below the saturation point, water collects in droplets on the dust particles always floating in the air. Or, if the air is in contact with a sufficiently cold surface, water vapour will condense on that surface. Thus water condenses on cold walls just as on a drinking glass containing a liquid cooled by ice. Similarly, when an amount of water vapour exceeding the saturation limit is introduced into air in an enclosed space, the excess vapour will condense, as on a bathroom mirror in winter or on the inner surfaces of the windows of a closed automobile with many people.

Cooling by Evaporation
    Water will evaporate from a wet surface if it is exposed to air with a dew point lower than the surface temperature. The rate at which water evaporates from the surface depends on the relative humidity of the neighbouring air, the surface temperature, and the velocity of air movement. Thus, for a wet surface at a given temperature, a reduction in relative humidity or an increase in air velocity both increase evaporation.

    Energy is needed to convert water from liquid to vapour. This latent heat of evaporation must be supplied by the wet surface, which thus loses heat or is cooled. This process is called adiabatic cooling, because it does not involve a transfer of heat to or from the air participating in the process. Therefore, the air is allowed to cool as it expands and to heat as it contracts, and the temperature, pressure, and relative humidity of the air change without varying the total heat content.

    This phenomenon is used for cooling in hot dry areas such as in Iraq, where the people place against the windows panels of dried desert plants, which are kept moist by water dripping from perforated pipes positioned above them. In the grasslands of Australia, where farmers cannot obtain ice, butter is kept cool in food chests with sides of chicken-wire netting filled with charcoal. When the chests are placed in the shade outside and their sides are kept moist with occasional sprinkles, a sufficiently cool environment is maintained in the chest.

Thermal Gain
    The various ways in which the interior of a building can gain heat without recourse to internal heating devices can be examined. Solar radiation is the principal source of heat in hot arid zones, and this heat can be transmitted during the day to the building interior in a number of ways.

The most important one is by conduction of the absorbed solar radiation through the walls or roof at a rate determined by the thermal conductance (or thermal resistivity) of the building material used, the surface area receiving solar radiation, and the properties of the surface, principally its colour and texture. The relationship involving the incoming and reflected solar radiation, absorbed and re-emitted heat and heat gain is shown for the case of a typical white painted surface. In this case, it is seen that 3% of the incident energy is transformed into heating the structure. Obviously, shading can be used to prevent solar radiation from directly falling on building surfaces.

    If any openings permit the solar radiation to penetrate into the interior, then heat gain results from the direct heating of internal air, surfaces, and objects. The heat gain is proportional to the area of insolated internal surfaces. This mode of heat gain can be easily avoided by obstructing the passage of light.

    Heat gain can also be caused by ventilation, which results when warm outside air flows into the building replacing the cooler interior air that escapes to the outside and by external air exchanging heat with the internal air. The rate of gain is dependent on the ventilation rate. Ventilation heat gain can be avoided by restricting the size of openings, especially during the heat of the day.

    The other sources of heat gain are the inhabitants of the building themselves and household equipment such as electric lights and appliances. These sources, unlike the solar radiation, can contribute heat even at night.

Thermal Loss
    The difference between diurnal and nocturnal heat losses in a building when not considering artificial cooling devices, is not marked as in the case of heat gain. Heat is lost by conduction through the walls, by exactly the same process that it is gained from the direct solar radiation once it has been absorbed by the surface, or through the roof by a combination of convection and conduction.

    Ventilation is also another mode of heat loss which occurs when hot air escapes through an opening in the roof or a wall to be replaced by cooler air from outside. Nocturnal heat losses can be retarded by closing vents.

Evaporation from the surface of the building or from objects within the interior can produce a cooling effect on the building which acts as a source of heat loss. In hot arid climates, this can be a particularly effective cooling mechanism since the rate of evaporation in dry air is very high.

Dynamic Thermal Equilibrium
    At any particular time, the heat gained by the building can be expected to be balanced by the heat lost and an internal temperature distribution thus established. These temperatures are dependent on the outside (ambient) temperature and the ratio of the heat gained to the heat lost and can be adjusted by regulating the sources of heat gain and loss. For example, if one were to reduce to a minimum the heat losses of an insolated building, the internal temperature would rise, much as in the case of an automobile left in the sun with its windows closed. This is called greenhouse gain. On the other hand, a very cool internal temperature could be obtained by shading the insolated surface, obstructing direct penetration of solar radiation, enhancing a flow of cool air, using thick light-coloured walls made of a low thermal-conductivity material, using high ceilings provided with roof ventilation, and providing sources of evaporation including possibly a roofed pond and an internal fountain.

    However, in fact, the temperature situation within a building changes slowly throughout the day for two important reasons. First, the solar radiation and external temperatures vary slowly, and the internal temperatures are constantly adjusting to the changing rates of heat gain and loss. Second, the mass of the building structure does not react instantaneously to external changes but has a thermal inertia requiring from many minutes to hours to adjust to a temperature change. The principle of thermal inertia can be used advantageously to provide dynamic heating and cooling of a building by selecting the wall material and its thickness such that the warmth of the day penetrates the building only after nightfall when it would be welcomed and is dissipated before morning.

    Thus, it is seen that the microclimatic situation of a building is in a constant state of flux and that the equilibrium that is established is a dynamic one. When providing a comfortable microclimate, it is necessary to reduce the extreme fluctuations to within the range of human comfort by regulating the various parameters that govern heat gain and loss.

    Before examining the systems and devices that have been developed to do this in the hot arid zones, it is first necessary to have an idea of the heat-regulating mechanism of the human body and the microclimatic conditions for human comfort.

Heat-Regulating Mechanisms of the Human Body
    As discussed earlier, the human body must maintain a fairly constant temperature over a considerable range of external air temperatures. The human body is subject to the same laws of physics as other objects, gaining and losing heat by the processes described above, namely: radiation through space; conduction between bodies and/or substances in contact; convection involving the transfer of heat from a warm body to a body of air above it, which then rises to be replaced by cooler air; and evaporation, which requires that the evaporating surface gives up some heat. However, the human body is not simply a passive object warmed or cooled like metal or water. Its metabolic processes generate its own heat as well, similar to a heat-producing engine. Like any other engine, it burns fuel, in the form of food, and converts this into heat and work. As with an engine, work cannot be generated without producing some heat even if unwanted–which must be dissipated just as for an automobile.

    In a hot environment, the heat generated by the human body must be dissipated. Body heat regulation is essentially the maintenance of a balance between heat gains and losses. The body has an excellent heat-regulating mechanism, which under normal conditions can adjust its temperature to maintain the appropriate heat balance. Only when it is exposed to prolonged severe conditions do serious difficulties arise.

    The metabolic processes of the living human body continuously generate heat. Even at complete rest, an important quantity of heat is produced. This basal heat production amounts to 73 kcal/h (290 Btu/h) for an average adult male. For a short time he can increase this rate eight-fold through violent exercise, although over 24 hours the average heat production would not amount to more than 130 % of the basal rate for sedentary work and 300% for heavy manual labour.

Table 3. Heat Gain and Loss Processes for the Human Body
	Mechanism
	Gain Process
	Loss Process

	Metabolism
	Basal heat production
	 

	 
	Digestion
	 

	 
	Activity
	 

	 
	Muscle tensing and shivering in response to cold
	 

	Radiation
	From solar radiation-direct and reflected
	To surrounding air

	 
	From radiation by radiators
	 

	Conduction
	From air above skin temperature (increased by air movement)
	To air below skin temperature

	 
	From warmer bodies in contact
	To cooler bodies in contact

	Evaporation
	 
	From respiratory tract

	 
	 
	From skin covered with perspiration or applied water


Table 3 shows the modes of heat gain and loss between the human body and its surroundings for the metabolic activities and three mechanisms of physical heat exchange, namely, radiation, conduction, and evaporation.

    Air movement has a significant influence on the heat transfer between the skin and air and will increase the transfer rate in whichever direction it is proceeding, i.e., either to or from the body. Air movement increases the rate of heat loss by evaporation. For continued heat loss, the evaporated water vapour must be free to move away from the site of evaporation. Thus the difference between the vapour pressure at the skin surface and that of the surrounding air controls the ease with which evaporation cools the skin. The vapour pressure at the skin surface results largely from the extent, to which a water film covers the skin, which may vary from less than 10% of the skin area on a cool, dry day, to 100% when the skin is bathed in perspiration.
    The consequences of heat stress can be important. When the human body has difficulty losing heat, the blood vessels of the skin dilate, allowing much more blood to circulate and cooling by heat loss through any of the processes discussed above. But this increase in blood-vessel volume may exceed the body’s ability to provide a corresponding amount of blood. To compensate, other blood vessels in the internal organs may receive less blood, although this still may not yield sufficient blood. During such a relative blood shortage, the brain, located at the highest part of the body, may be deprived of an adequate supply. Brain tissue is most sensitive to the shortage of oxygen and quickly produces the characteristic symptoms of ‘heat exhaustion’: lassitude, headache, nausea, dizziness, uneasiness, and ultimately fainting. However, a wide range of lesser disturbances probably interfere with efficiency without resulting in total exhaustion. In addition, the human body has a remarkable sweating capability. With moderately hard work under hot dry conditions, a man can produce about 1.5 litres (3 pt.) of perspiration per hour. Although he probably would not keep this up for more than two or three hours, he could lose as much as 8 litres (4 gal.) in one day, which must be compensated for by drinking water. Eight litres is a large quantity of water for the body to handle, and even at lower sweating rates there probably will be periods when water loss exceeds supply. Then the already precarious blood supply is depleted still further and the risk of heat exhaustion is increased. Further indirect consequences of heat stress are lowered alimentary activity due to the insufficient blood supply, discomfort from hot and moist skin, the risk of skin disturbances when moist skin is chafed, possible salt deficiencies due to sweat loss, and perhaps urinary stones from reduced urine flow.

Thus, it is important to avoid conditions that stress human heat-regulatory processes until they interfere with normal body functions or health. A permanent state of human comfort need not be guaranteed, but there is a range of microclimatic conditions that can be maintained with an effort that is more than recovered by the saving in human efficiency. Securing this degree of climatic improvement should be the aim of tropical architecture.

WORDLIST
absorb – If something absorbs a liquid, gas, light, or heat, it soaks it up or takes it in. 
acid rain – Rain, containing harmful acids.

activity – Activity is a situation in which a lot of things are happening or being done.

adapt – If you adapt to a new situation or adapt yourself to it, you change your ideas or behaviour in order to deal with it successfully.

addict – An addict is someone who takes harmful drugs and cannot stop taking them.
aerobe – A bacterium requiring oxygen for life.

agriculture – Agriculture is farming and the methods that are used to raise and look after crops and animals.

air – Air is the mixture of gases which forms the Earth’s atmosphere and which we breath.
aluminium – Aluminium is a lightweight metal.

arable – Fit for ploughing and tillage.

architecture – Architecture is the art of planning, designing, and constructing buildings.
area – An area is a particular part of a city, a country, or the world.

atmosphere – A planet’s atmosphere is the layer of air or other gas around it.

bait – If you bait someone, you deliberately try to make them angry by teasing them. 
barrier – A barrier is any fence or structure erected to bar passage.

blackbird – A blackbird is a common European bird with black or brown feathers.
blood sports – Blood sports are sports such as hunting in which animals are killed.
BTU – British thermal unit.
bulletin – A bulletin is a short, official news report. 
calorie – A calorie is a unit of measurement for the energy value of food.

carbon dioxide – Carbon dioxide is a gas. Animals and people breathe out carbon dioxide.

chaos – Chaos is a state of complete disorder and confusion.

chlorine – Chlorine is a strong-smelling gas that is used to disinfect water and to make cleaning products.

civilization – A civilization is a human society which has its own highly developed social organization, culture, and way of life which makes it distinct from other societies.

coastal – Coastal means in the sea or on the land near a coast.

combustion – Combustion is the act of burning something or the process of burning.

community – A group of animal and plant species living together and having close interactions.

conservationist – A conservationist is someone who cares greatly about conservation.

consume – To consume an amount of fuel, energy, or time means to use it up.

control – To control a machine, process, or system means to make it work in the way that is required.

crust – The outer layers of the Earth’s rocks.

CV (CV’s) – CV is an abbreviation for ‘Curriculum Vitae’.
deforest – Clear of forests.

demography – The science of vital statistics relating to deaths, births, etc.

deplete – Exhaust by drawing away, as resources, strength, vital powers.

desert – A desert is a large area of land where there is very little water or rain and very few plants.

destruction – Destruction is the act of destroying something.

diet – A diet is the food that a person or animal eats regularly.

dire – Dire is used to emphasize how serious or terrible a situation is.

disappear – If someone or something disappears, they go where you can no longer see them.

disease – A disease is an illness in living things that is caused by infection or by a fault inside them.

disrupt – To disrupt an activity or system means to prevent it from continuing normally.

drought – A drought is a long period of time during which no rain falls.

earthquake – An earthquake  is a shaking of the ground caused by the movement of the earth’s crust.

Ecology – Ecology is the study of the relationships between plants, animals, people, and their environment, and the balances between these relationships.  

emission – When there is an emission of gas or radiation, it is released into the atmosphere.

encroach – If someone or something encroaches on an area of land, they gradually occupy more and more of it.

environment – The environment is the natural world of land, sea, air, plants, and animals that exists around towns and cities.
environmentalist – A person who works toward protect​ing the environment from destruction or pollution.
extinct – A species of animals that is extinct no longer has any living members.

farming – Farming is the activity of growing crops  or raising animals on a farm.

fishery – A fishery is an area of the sea where fish are caught in large quantities.

flood – If there is a flood, a large amount of water covers an area which is usually dry, for example when a river overflows.

follow-up – Follow-up is an action or a thing that continues something similar that was done earlier.
gadget – A gadget is a small machine or device.

gal. – Gallon. (A gallon is a unit of volume that is equal to eight pints.)

glacier – A glacier is a huge mass of ice which moves very slowly, often down a mountain valley.

global warming – The theory that the climate of the Earth is gradually becoming warmer as a result of the greenhouse effect.

globe – You can refer to the Earth as the globe.

gourmet – A gourmet is a lover of good eating.
grave danger – Danger that is grave is very  serious and worrying.

greenhouse effect – The global heating effect that is caused when the atmosphere is more transparent to incoming short-wave solar radiation than it is to outgoing long-wave radiation.

Greens – Greens are members of green political movements.
habitat – The habitat of an animal or plant is the natural environment in which it normally lives.

harm – To harm something means to damage it or make it less effective or successful.

healthy – Something that is healthy is good for you and likely to make you healthy.

herbicide – Herbicide is a selective weed killer.

Ice Age – The glacial epoch, from about 2 million to 10.000 B.C.
industrial – You use ‘industrial’ to describe things which relate to industry or are used in it.

insect – Any member of a class of tiny winged invertebrates.

insecticide – A substance to kill insects.

irrigation – The artificial increase of water supply.

Kcal. – Kilocalorie.
keep from – To keep someone  or something from doing a particular thing means to prevent them from doing it.

kill – When someone or something kills a person, animal or plant, they cause the person, animal, or plant to die.

kind – If you talk about a particular kind of thing, you are talking about one of the classes or sorts  of that thing.

land – Land is an area of ground with few or no buildings on it.

latitude – The latitude of a place is its distance to the north or south of the Equator.

limestone – Limestone is a white-coloured rock which is used for building and making cement.

mammals – Mammals are particular types of animals.

man-made – Something that is ‘man-made’ is made by people, rather than formed naturally.

melt – When something melts or when you melt it, it changes from a  solid to a liquid because it has been heated.

meteorite – A meteorite is a large piece of rock or metal from space that has landed on the Earth.

monitor – A monitor is a machine that is used to check or record things.

mortality – Mortality is the fact that all people must die.

newsletter – It is a periodical news bulletin.
NHS – National Health Service.

nitric acid – A corrosive compound of nitrogen, used in making dyes, explosives, plastics, etc.

nitrogen – A colourless, odourless, gaseous element, No. 7, symbol N, forming four-fifths of the volume of the Earth’s atmosphere.

number – The sum of an aggregation of persons or things.

nutritious – Food that is ‘nutritious’ contains substances which help your body to be healthy.

occurrence –  An occurrence is something that happens.

ocean – The ocean is the sea.
ox (oxen) – An ox is a bull that has been castrated.
oxide – A compound of oxygen  with another element.

oxygen – A gaseous element, No. 8, symbol O, colourless, odourless, and essential to all life.

ozone – An ionized form of oxygen.

pheasant – A pheasant is a long-tailed bird. 

pt. – Pint. (A pint is in Britain, a unit of measurement for liquids that is equal to one-eighth of an imperial gallon or 568 cubic centimetres. A pint is in America, a unit of measurement for liquids that is equal to one-eights of an American gallon or 473 cubic centimetres.)  
pole – The Earth’s poles are the two opposite ends of its axis.

pollute – To pollute the water, air, or atmosphere means to make it dirty and dangerous to live in or to use.

protein – Protein is a substance found, for example, in meat, eggs, and milk. You need protein in order to grow and be healthy.

quantity – A quantity is an amount that you can measure or count.

radiation – Radiation is very small particles of a radioactive substance that can cause illness and death. 

rainforest – A rainforest is a thick forest of tall trees which is found in tropical areas where there is a lot of rain.

retreat – The act of withdrawing.
role playing noun < U > (also role play < C, U >) – A learning activity that is often used in business training in which you behave in the way somebody else would behave in a particular situation.  

sandy dunes – Hills of sand heaped up by the wind.

savannah – A grassy plain with scattered trees.

search for food – If you search for food, you look carefully for it.

serum – A serum is a liquid that is injected into someone’s blood to protect them against a poison or disease.
shoreline – The line where water and shore meet.

soil – Soil is the top layer of  earth, which plants can grow in.

solar energy – The energy which can be produced from the Sun’s rays or the effects of the Sun’s rays or gravity.

sparrow – A sparrow is a very common, small brown bird.
species – A species is a class of animals or plants whose members have the same main characteristics and are able to breed with each other.

stratosphere – The region of the Earth’s atmosphere six to sixty miles above sea level.

sulfur = sulphur – A non-metallic chemical element, No. 16, symbol S, used in medicine, gunpowder, etc.

sunlight – Light from the Sun.

survive – Continue to live.

swap – If you swap opinions with someone, you give each other your opinions.
thrush – A thrush is a type of fairly small bird.
trace – A very small quantity of  something.

tree – A large perennial plant with a single permanent woody trunk.

tundra – A level, treeless plain of Arctic regions.

unprecedented – Having no precedent.

vanish – If something vanishes, it disappears suddenly.

vapour – Vapour is a mass of tiny drops of water or other liquids in the air, which appear as smoke, clouds, mist, or fumes.
variation – A variation on something is the same thing presented in a different form. 
vegetation – Vegetation is plant life in general.

waste – Waste is also material which has been used and  is no longer wanted, for example because the valuable or useful part of it has been taken out.

water – Water is the clear, thin liquid that has no colour and no taste when it is pure.  

wild – Animals living in the wild are living in their natural surroundings and are not being looked after by people.

WP – Word  Processor, Word  Processing.
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