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MODULE 24: APPROPRIATE ASSESSMENT

INTRODUCTION

There have been many changes in how we think about assessment over recent years. Many of these changes are relevant to Education for Sustainable Development.

Perhaps the most noticeable change is the focus on relating learning with the measurement and reporting of what students have achieved. This relationship helps make assessment an integral part of students’ day-to-day schooling rather than a series of end-of-course tests.

This goal is especially important in Education for Sustainable Development because of the wide range of objectives concerned with knowledge, skills, values/attitudes, and action.

This module develops ways of assessing student learning that are appropriate to Education for Sustainable Development.

OBJECTIVES

· To develop a sense of direction and innovation in the assessment of learning in Education for Sustainable Development;

· To analyse key assessment issues and make decisions that will integrate assessment with effective teaching and learning; and

· To develop skills for using appropriate ways of assessing the knowledge, skill and values objectives of Education for Sustainable Development.

ACTIVITIES

1. Yim-lin’s class

2. Defining assessment and evaluation

3. Changing attitudes to assessment

4. Methods of assessment

5. Decision-making exercises

6. Self-assessment

7. Reflection
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ACTIVITY 1: YIM-LIN’S CLASS

Begin by opening your learning journal for this activity.

Yim-lin is a teacher in the Hong Kong Special Administrative Zone of China. Read a description of her Monday class.

Yim-lin begins the day by reading a story about life along a river. She asks the students questions to find out if they liked the story. Then she develops further questions to get them to think about the river, its progress to the sea, and what it carries in it from the floating houseboats and the markets.

The students then get out their exercise books for maths. Following this lesson they copy spelling words from a list on the board into their spelling books. The words are river, delta, plains, mountains, catch, catchment, catching. They look at the spelling of the words with the “ai” sound and more words built from ‘catch’. She teaches them a new word, ‘tributaries’, and breaks it into syllables for them.

Just before lunch, the students go outside to make models from sand and rock. They build mountains, plains and a beach area. They then use water to show a river flowing to the sea. Yim-lin listens to students’ comments as they build up their models and discuss the movement of water. She questions the groups of students as she watches them, to get them to think about the geographical processes, and asks them to use suitable geographic terms.

After lunch in the classroom, Yim-lin goes over the process, drawing a diagram on the board. The students copy the diagram into their books and use the words from the spelling list on the board to label the diagram. They ask if they can use more words than those from the list. Yim-lin says, “Yes”. She also tells them that if they are unsure where to put the label, they can discuss it quietly with other students in their group.

Finally, Yim-lin asks them to put their pens down and to look at the board. One student from each group comes and chooses a word from the list on the board and points to where it goes on the diagram. They use these words: mountains, hills, plains, sea, river, water catchment area, delta and tributaries. Yim-lin suggests they add beach and hills.

Yim-lin asks the students to check their own diagrams and make any corrections. She walks around to see what everyone has done, and says to the class, “You have all copied the diagram very well and labelled it clearly. I am pleased with your work, and hope you are too.”

At the end of the day Yim-lin says to the class as they pack-up, “For homework tonight, think about why rivers are important to us. Make a list of all the reasons you think of.” One of the students, Mai-ling, says to Yim-lin as she goes out the door, “I loved the school work today.”

As she goes home, Yim-lin thinks about what she has taught the class. She is pleased most of them seemed to understand the concepts and that they enjoyed the learning. She wonders how she can help Zellan and Nang-noi, as they didn’t have many correct labels when she looked at their diagrams. She wonders why Mailing commented on loving the work – perhaps it was making models to help their understanding. She decides to do a similar activity again soon.

Q1: 
Answer the questions about Yim-lin’s class.

· What was being assessed in Yim-lin’s class today? How has Yim-lin assessed the students?

· What is your definition of assessment?

· What are some of the best examples of assessment you have seen?

· What assessment techniques would you recommend to Yim-lin?

· What are some types of assessment that would be particularly useful for Teaching and Learning for a Sustainable Future?
TEACHERS’ VIEWS ON ASSESSMENT

Yim-lin and some other teachers from her school are soon to attend a workshop on ‘Innovative Approaches to Assessment’. Talking about the upcoming workshop, here is what some of them said about assessment:

· Assessment is all about keeping records of students’ marks and things like that.

· It’s to do with the tests and exams we set, to find out what students know.

· It’s finding out whether students are developing their understanding of concepts.

· It’s something we use to keep a check on students’ progress in classes.

· Assessment is all about finding out if we are effective in our lessons.

· It’s finding out students’ strengths and weaknesses in learning, to see where they need help.

· It’s something we use to sort out and grade students.

· It’s something done by the examinations authority and the education department.

· Assessment is checking if children can spell correctly, do maths correctly, and copy correctly from the board.

Q2: 
Which three views are most relevant to Education for Sustainable Development? Explain the reason for your selection of each one.


ACTIVITY 2: DEFINING ASSESSMENT AND EVALUATION

Begin by opening your learning journal for this activity.

DEFINING ASSESSMENT

One of the first themes discussed at Yim-lin’s workshop on ‘Innovative Approaches to Assessment’ was the difference between (1) assessment and (2) evaluation.

Yim-lin and the others teachers who attended were asked to analyse three quotations and to make a list of the differences between these two concepts.

Imagine that you are also a teacher at this workshop.

Q3: 
Read the three quotations and identify the key difference between assessment and evaluation.

Assessment is often equated with tests and examinations. This is misleading since neither are essential to assessment. Assessment is an all embracing term. It covers any of the situations in which some aspects of a student’s education is in some sense measured, whether this measurement is by the teacher, an examiner or indeed the student him of herself. It is concerned with how well the student has done. Evaluation is whether it was worth doing in the first place. Evaluation cannot take place without assessment.

Source: Adapted from Lloyd-Jones, R. and Bray, E. (1986) Assessment: From Principles to Action, Macmillan, London.

Educational assessment is an omnibus term which includes all the processes and products which describe the nature and extent of children’s learning, how it meets the aims and objectives of teaching, and how it relates to the classroom environment which is designed to facilitate learning.

Source: Adapted from Statterly, D. (1989) Assessment in Schools, Basil Blackwell, Oxford.

Assessment is a process that helps teachers understand degrees of achievement and performance, and it often forms the core body of data upon which teachers report on the achievement and performance to students’ parents and the wider community. As such, it must be reliable and valid. Evaluation serves quite a different purpose. Its purpose is to improve curriculum and pedagogy. The evaluation process is formative. Assessment and evaluation are integral parts of the educational process and all aspects of teaching and learning provide opportunities for both.

Source: Adapted from Hunt, G., Murdoch, K. and Walker, K. (1996) Assessment and evaluation: Profiling achievement in SOSE, in R. Gilbert (ed) Studying Society and Environment: A Handbook for Teachers, Macmillan, Melbourne.


ACTIVITY 3: CHANGING ATTITUDES TO ASSESSMENT

Begin by opening your learning journal for this activity.

After they had analysed the quotations, the workshop facilitator asked different teachers to explain how they distinguished assessment from evaluation and to arrive at some agreed meanings. At the end of this discussion, it was agreed that:

Assessment …

refers to the process of monitoring on student learning achievements for the purposes of diagnosing learning strengths and difficulties, reporting to parents, and providing a certificate of achievement for employers and other educational institutions.

Evaluation …

is the broader process of monitoring all aspects of the learning process (including the relevance of objectives, appropriateness of content, resources and teaching methods, the quality of the learning environment, etc.) for the purpose of making judgements about how to improve the learning process.

REASONS FOR ASSESSING STUDENT LEARNING

The teachers at the workshop were then asked to compare two approaches to assessment to identify the one they believed was most appropriate to Education for Sustainable Development.

View 1

[W]e teachers say that we test children to find out what they have learned, so that we can better know how to help them learn more. This is about 95% untrue. There are two main reasons why we test children: the first is to threaten them into doing what we want done, and the second is to give us a basis for handing out rewards and penalties on which the educational system – like all coercive systems – must operate.

Source: Holt, J (1969) How Children Fail, Penguin, Harmondsworth, pp. 51-52.

View 2

[A]ssessment should play a critical part in any educational process. Wherever learning takes place, or is intended that it should take place, then it is reasonable for the learner, the teacher and other interested parties to be curious about what has happened both in terms of the learning process and in terms of any anticipated or un-anticipated outcomes. We would argue that good education, by definition, encompasses good assessment. However, we would wish to disassociate ourselves immediately from much of what has gone under the guise of ‘good’ educational assessment. Assessment has been viewed for far too long as a formal process, which normally involves the administration of formal tests and examinations through procedures that are totally divorced from the educational process and setting to which they are supposed to relate.

Source: Murphy and Torrance (1988) The Changing Face of Educational Assessment, Milton Keynes, Open University Press, p. 7.

Q4: 
Answer these questions about the two quotations:

· What is the key point in View 1?

· What do you think is the rationale behind this view?

· How is View 1 relevant to Education for Sustainable Development?

· What are the main points in View 2? How do these differ from View 1?

· What is the rationale behind View 2?

· View 2 is more recent than View 1. What changes in education thinking can explain the change in attitudes to assessment?
ASSESSMENT AND STUDENT LEARNING

The teachers at Yim-lin’s workshop then brainstormed ways in which assessment can contribute to student learning, Among the reasons they listed were:

· To find out what students know about, what they understand and what they can do.

· To find out what students do not know, do not understand and cannot do.

· To provide a basis for feedback to learners to help them in their understanding and skill development.

· To motivate learners to learn about particular values and concepts, or to develop particular skills.

· To evaluate the suitability of curriculum materials.

· To see whether learning objectives are being met.

The workshop facilitator then explained that these two views represent two types of assessment:

1. Formative assessment

Formative assessment refers to the ongoing forms of assessment that are closely linked to the learning process. It is characteristically informal and is intended to help students identify strengths and weaknesses in order to learn from the assessment experience.

2. Summative assessment

This form of assessment usually occurs towards the end of a period of learning in order to describe the standard reached by the learner. Often this takes place in order for appropriate decisions about future learning or job suitability to be made. Judgements derived from summative assessment are usually for the benefit of people other than the learner.

The workshop participants were then asked to describe an experience of each of these two types of assessment. Here are the stories that Yim-lin wrote:

Story 1: Formative Assessment

Last Thursday, I asked my class what their lunches were wrapped in. Most of the children said that it was cling-film. “Why did you use it?” I asked. “And what will you do with the cling-film when you have finished eating?”  This lead to class discussion about plastic wrapping, how it is made and how it can be disposed of when it is no longer needed. I showed the class a picture of the beach where there is a lot of rubbish, including plastic. During the discussion, one student said that he often sees a lot of plastic bags in a rubbish dump by the river near where he lives.  The children became interested in investigating the way in which plastic waste enters the sea and the effect it has on marine mammals. We concluded the day by planning what we can do to try to solve this problem.
Story 2: Summative Assessment

At the end of Year 6, my 11 year-old students will go to secondary school. Decisions have to be made about the schools that different students will go to and what learning difficulties they might have. I plan to give the class a set of graded questions to test the children’s level of knowledge.  Marks from the test will be entered against the students’ names on the school computer. I am also going to asks the children to complete a self-assessment questionnaire to help them express their attitudes and concerns. I will use all this information to generate a descriptive profile for each child that can be discussed with parents.

Q5: 
Using the definitions and Yim-lin’s two stories, compare formative and summative assessment according to:

· Their purposes;

· The forms they may take; and

· Their timing.
DEFINING ASSESSMENT TERMS

The workshop facilitator then went on to explain some of the technical terms associated with assessment:

· Formative and summative assessment

· Informal and formal assessment

· Continuous and terminal assessment


ACTIVITY 4: METHODS OF ASSESSMENT

Begin by opening your learning journal for this activity.

The workshop facilitator explained to Yim-lin and her colleagues that there are many different methods of assessment, including:

· Multiple choice tests

· Map or diagram interpretation

· Vocabulary tests

· Debate performance

· True-false tests

· Lecturette

· Labels-on-a-diagram tests

· Structured essay

· Comprehension tests

· Unguided essay

· Short answer tests (paragraph answers)

· Field trip report

· Decision making exercises

· Library research essay

After discussing examples of these methods of assessment, the facilitator reminded the group that the choice of different assessment methods should be related to different educational objectives.

The group then identified the following five types of objectives:

· Knowledge: What a person knows.

· Skills: The ability to do something, especially manual or physical.

· Thinking Processes: Advanced ways of thinking, such as applying, analysing, synthesising and evaluating.

· Values: Standards and principles that can be used to judge the worth of an idea or action.

· Actions: What people do as a result of the other kinds of learning.

MATCHING OBJECTIVES WITH ASSESSMENT METHODS

The next activity at the workshop group was to match these objectives with appropriate assessment methods.

Q6: 
Match different educational objectives with appropriate methods of assessment.

See the answers developed by Yim-lin and her colleagues.

INNOVATIVE ASSESSMENT METHODS

During a discussion period, the teachers at the workshop asked the facilitator to explain two assessment methods that were new to them:

· decision-making exercises, and

· self-assessment.

These are illustrated in Activity 5 and Activity 6.


ACTIVITY 5: DECISION-MAKING EXERCISES

Begin by opening your learning journal for this activity.

When asked to explain the nature and purposes of assessing student learning through a decision making exercise, the facilitator explained that traditional assessment methods are not usually useful for assessing thinking skills and the process of analysing attitudes and values.

Decision-making exercises are an excellent way of doing this. Decision-making exercises are structured problem solving exercises that are presented to students as a series of tasks:

· Identifying the problem

· Finding solutions

· Understanding the problem

· Summing-up

The sample presented at the workshop was a decision-making exercise prepared for a Year 11 class studying ‘Air Pollution in Hong Kong’.

The objectives of the teaching programme being assessed by the decision-making exercise here:

· To become aware of the seriousness of air pollution as a problem, its causes and consequences.

· To understand the different attitudes taken to the problem and why these differences arise.

· To describe and evaluate the effectiveness of solutions to air pollution problems in the local area.

The decision-making exercise was based upon a set of prepared resources, including newspaper reports and statistics about air pollution in Hong Kong, its effects on health, and alternative solutions to air pollution problems. These were provided as background readings in the decision-making exercise.

Read the decision-making exercise.

[Note: It is not necessary to read every resource in detail.]

Q7: 
Analyse the value of this decision-making exercise as a form of assessment:

· Identify the thinking processes (e.g. application, analysis, synthesis, or evaluation) being assessed as the students progress through the decision-making exercise.

· Identify the valuing process skills that students will gain or strengthen as a result of completing the decision-making exercise.

· How could you adapt the decision-making exercise on air pollution in Hong Kong to suit a class that you teach?

ACTIVITY 6: SELF-ASSESSMENT

Begin by opening your learning journal for this activity.

The second innovative assessment method reviewed at Yim-lin’s workshop was self-assessment.

Self-assessment is an important skill for students – and is a very good indicator of high quality learning.

The workshop facilitator provided two examples of Student Self-Assessment Forms. These were prepared for use following a student project on rainforests

· ‘I Can Do’ Self-Assessment Report

· Negotiated Self-Assessment Report

Q8: 
After reviewing the two forms of self-assessment, answer these questions:

· Which form might you use with your own class? Why?

· What changes could you make to the other one so that it is more appropriate to your class?

· What use could you make of student self-assessment information on students’ report cards?

ACTIVITY 7: REFLECTION

Begin by opening your learning journal for this activity.

Completing the module: Look back through the activities and tasks to check that you have done them all and to change any that you think you can improve now that you have come to the end of the module.

Q9: 
Identify three benefits that you think Yim-lin would have obtained from the workshop on assessment.

Q10: 
Identify a subject or syllabus, a grade level, and a syllabus topic for which you could develop (i) a decision-making exercise, and (ii) a self-assessment proforma.

Q11: 
How might some of the ideas in this module affect or change your current assessment strategies?


Methods of Assessment

	 

	Knowledge

	Thinking Processes

	Skills

	Values & Attitudes

	Actions


	Multiple Choice Tests

	X

			X

	
	Short Answer Tests (structured essay or paragraph questions)

	X

	X

		X

	
	Essays

	X

	X

		X

	
	Decision Making Exercises

	X

	X

	X

	X

	
	Oral Presentations

	X

	X

		X

	
	Teacher Observations

	X

	X

	X

	X

	X


	Self-Assessment

	X

	X

	X

	X

	X



	



Air Pollution in Hong Kong

The Assessment Task

This decision-making exercise takes the form of an environmental enquiry. It centres on the argument of some people in Hong Kong SAR that, as an industrial city, air pollution is an inevitable cost to be borne if people wish to maintain a high standard of living. Others argue that air pollution is so serious that the health and quality of life of people in the city are threatened.

This exercise involves 4 tasks

Task 1:

Analysing news-cuttings to identify different perspectives on the problem of air pollution.

Task 2:

Analysing statistical and text data to show an understanding of air pollution.

Task 3:

Using a role play to identify possible solutions.

Task 4:

Synthesising ideas about air pollution and possible solutions.

Task 1: Identifying the Problem

1.1 
Read two newspaper reports on urban pollution in Hong Kong – Resource 1 and 2.

1.2 
Answer the following questions:

· What two broad category of views about air pollution are being expressed? 

· Identify the different values of the people who hold these opposing views? 

Task 2: Analysing the Problem

2.1 
Analyse the material in Resource 3 – 6 to understand what different people in Hong Kong mean by ‘air pollution’; its effects; and possible solutions.

2.2 
Answer the following questions.

· What is air pollution?

· What are the main sources of air pollutants?

· In what ways does air pollution affect human lives?

· In what ways does air pollution affect climate?

· What solutions have been recommended for air pollution?

· Are these solutions feasible? Comment on their advantages and disadvantages.

Task 3: Identifying Solutions

3.1 
Imagine that a meeting has been called to allow stakeholders to share their different views about what should be done about air pollution in Hong Kong. Read the views of some of those invited to attend:

· An officer from the Environmental Protection Department

· A representative from industry

· A concerned mother

· A representative of ‘Friends of the Planet’

· A taxi-owner

· A doctor

3.2 
Summarise (i) the view you believe each stakeholder will take, and (ii) what each stakeholder will think of other views. 

Task 4: Summing Up

4.1 
Illustrate your understanding of the topic by writing a short essay on:

To what extent is air pollution in Hong Kong today worse than it was 25 years ago? Explain how the present situation has arisen, and what different groups in society see as possible actions in response to the problem.

Which action strategy would you recommend? Why?

Your essay will be marked according to the following criteria:

· Conceptual knowledge.

· Organisation/structure.

· The illustrations and examples used.

· The quality of the arguments that are used to support your recommendation.

· Written communication skills.


Resource 1

CLEANER AIR WILL ADD TO VEHICLE COSTS

Hong Kong will have to pay more for vehicles or their maintenance if it is to tackle its air pollution, caused mostly by traffic.

Diesel vehicles are the worst offenders. They account for over 80% of traffic emissions. However, the Government backed down on plans to phase them out in favour of petrol vehicles, because this would cause inflation.

The alternative was make sure that diesel users maintained engines, and reduce pollution.

But Yuntao Liu of the University of Hong Kong and George Leung of the Environmental Protection Agency said there were costs in this option and it might not be as reliable.

Vehicles would have to be inspected twice a year, and preferably 3 or 4 times.

Inspections carried out by law would need extra manpower. They would not necessarily prevent people altering engines, a tactic used by some taxi and minibus drivers in the mistaken belief that it makes their engines more powerful.

“It’s a higher risk but a lower cost. But can you enforce inspection and make inspections frequent enough?” Dr Liu asked.

By relying on petrol vehicles with catalytic converters to control pollution emissions, there would be no manpower requirement and drivers would not be able to tamper with engines.

The study found that the only major pollution problem with cars with catalytic converters was carbon dioxide.

Fitting converters cost $5000 and fuel costs were 10 to 20% higher. 

It would cost $500 a year for diesel inspections, plus the cost to operators of their cars being off the road. But diesel vehicles emitted nitrous oxide and respirable suspended particles, as well as carbon dioxide.

Air pollution is the main pollution concern of Hong Kong residents, according to various polls.

“If inflation over-rides all concerns, as long as inflation is the main policy, we’re not going to get very far. Environmental protection is rarely free.” Dr Liu said.

“Air pollution affects people most directly – they breathe it into their lungs and for a moderate cost we can do something about it.”

Dr Liu was speaking at the “Pollution in the Metropolitan Environment” conference in Hong Kong. The theme was global warming, to which transport contributes greatly because of carbon dioxide and other emissions.

Levels of greenhouse gasses are increasing every year, according to Rosalyn Brown of the US Congress Office of Technology Assessment.

She said carbon dioxide levels were rising 0.5% per year, chlorofluoro-carbons 4%, methane 1% and nitrous oxide 0.25%. Carbon dioxide, coming mainly from road vehicles, accounted for over 50% of all these emissions.

Other speakers praised Hong Kong’s reliance on public transport, since privately-owned vehicles were a significant contributor to emission problems in other countries.

But Japanese consultant, Osamu Harako, said the territory faced the same air pollution problems as other Asian countries because of the use of diesel, which accounts for 65% of road kilometres travelled.  


Resource 2

EXPERT WARNS OF UNLEADED PETROL CANCER DANGER

UNLEADED petrol – particularly the controversial new 98 octane fuel – may contain dangerous levels of cancer causing chemicals, a leading expert on air pollution claimed.

The chemicals are derivatives of benzene, which is added to unleaded fuel to make it more powerful and has also been linked to cancer.

The 98 octane fuel, which was recently introduced in Hong Kong amid substantial controversy, contained greater amounts of the chemicals than the 95 octane it replaced, according to toxicologist, Liang Tan.

Ms Tan said combustion of unleaded petrol emitted polycyclic aromatic hydrocarbons (PAHs), a confirmed carcinogenic.

“In order to stop the petrol mixture from exploding during the compression stroke, you must have a high octane level ... aromatic hydrocarbons put in unleaded fuel (to raise the octane level) give rise to carcinogens,” she said.

The 98 octane fuel was introduced last month by oil companies who said they were responding to customer demand. It costs 21 cents a litre more than 95 octane.

“If you have high octane unleaded petrol you must have more of the cyclic compounds and that means you get more of these PAHs released into the air,” Ms Tan said.
But Mr Peter Wong of the Environmental Protection Department said he was not “overly concerned” about the PAHs because their levels were not likely to be high here.

PAHs are difficult to measure but measurements of air-borne benzene, to which they are linked, showed it was one-tenth the American recommended level.

Mr Wong also said oil companies had promised to keep benzene levels in fuel to the British standard of a maximum of 5%. 

This pledge was made earlier this year before the introduction of unleaded petrol on April 1, and at the time applied only to 95 octane.

The Consumer Council earlier this year had advocated imposing controls on the benzene content.

Ms Tan said much more research remains to be done on the effects of unleaded petrol.

She suggested that fitting catalytic converters to vehicles using unleaded petrol could reduce the problem by destroying most of the pollutants emitted.


Resource 3

Air Pollution in Hong Kong

Monitoring by the Environmental Protection Department in Hong Kong showed that, in 1989, carbon monoxide levels were within safe limits. However, sulphur dioxide was a problem particularly in the industrial area of Kwai Chung. Nitrogen dioxide was a more widespread problem than sulphur dioxide and was highest in Kwun Tong and Western which are also industrial areas.

Average levels of total particulate (TSP) and respirable particulate (RSP) have consistently exceeded objectives by as much as 50%. Particulate, as a problem, seem to be getting worse. There is concern about toxic air contaminants such as polychlorinated biphenyl (PCSs), benzol-a-pyrene (BaP), toxic metals (mercury, arsenic, beryllium, chromium and cadmium) and volatile organic compounds (VOCs). PCBs are largely derived from leakages of transformer fluids and plasticizers but, as with metals, are within acceptable limits. BaPs arise from the burning of oil and coal and, however, are a source of concern.

Air Pollution Standards

Setting standards for ‘acceptable’ or ‘tolerable’ levels of public risk is a contentious subject and is being vigorously debated throughout the world. The Hong Kong Government has set guidelines to limit the risk of death of any individual to no more than 1 in 100,000 per year in any potentially hazardous industrial site. For accidents involving large numbers of people, a ‘risk aversion’ approach is adopted.


	Pollution
	Concentration in µgs per m³ (i)
	Health effects of pollutant at elevated ambient levels

	 
	Average Time
	 

	 
	1 hour
(ii)
	8 hours
(iii)
	24 hours
(iii)
	3 months
(iv)
	1    year
(iv)
	 

	Sulphur Dioxide 
	800
	
	350
	
	80
	Respiratory illness; reduced lung function; morbidity and mortality rates increase at higher levels. 

	Total Suspended Particulate
	
	
	260
	
	80
	Respirable fraction has effects on health.

	Respirable Suspended Particulate (v) 
	
	
	180
	
	55
	Respiratory illness; reduced lung function; cancer risk for certain particles; morbidity and mortality rates increase at higher levels. 

	Nitrogen Dioxide 
	300
	
	150
	
	80
	Respiratory irritation; increased susceptibility to respiratory infection; lung development impairment. 

	Carbon Monoxide 
	3000
	10000
	
	
	
	Impairment of co-ordination; deleterious to pregnant women and those with heart and circulatory conditions. 

	Photochemical Oxidants (as ozone) (vi)
	240
	
	
	
	
	Eye irritation; cough; reduced athletic performance; possible chromosome damage.

	Lead
	
	
	
	1.5
	
	Affects cell and body processes; likely effects on rates of incidence of heart attacks, strokes and hypertension. 


(i) Measured at 298°K (25°C) and 101.325 kPa (one atmosphere).
(ii) Not to be exceeded more than three times per year.
(iii) Not to be exceed more than once per year.
(iv) Arithmetic means.
(v) Respirable suspended particulate (RSP) means suspended particles in air with a nominal aerodynamic diameter of 10 µm and smaller.
(vi) Photochemical oxidants are determined by measurement of ozone only.

 

Resource 4

Causes of Air Pollution Complaints in Hong Kong

	Cause
	Percentage

	Smoke 
	30.2

	Dust
	22.2

	Chemical Vapour 
	8.1

	Paint Mist 
	4.1

	Steam
	3.1

	Odour
	26.5

	Cooking Fumes 
	3.1

	Other
	3.8


 


Resource 5

Daily Concentrations (µg/m³) of Sulphur Dioxide and Suspended Particulate in Selected Cities in 1984.

	City
	SO₂
	TSP

	Shenyang (China) 
	219 (844)
	502 (1352)

	Caracas (Venezuela) 
	29 (50)
	102 (229)

	Calcutta (India) 
	54 (135)
	368 (1195)

	Chicago (USA) 
	23 (84)
	86 (199)

	Frankfurt (Germany)
	50 (139)
	-

	Auckland (New Zealand)
	4 (11)
	-

	Toronto (Canada) 
	12 (70)
	68 (191)


 


Resource 6

The Effects of Different Forms of Air Pollution

	Source of Pollution
	Effects

	Suspended Particulate Matter* and Sulphur Dioxide**
	Heart and lung disease among young and elderly when levels over 250 µg/m³ in short term and over 100 µg/m³ for long periods. Harms plant growth. SO₂ contributes to acid rain.

	Ozone and volatile organic compounds (VOCs)
	Sore throat, eye irritation, headache; leads to mottling of leaves and plant damage; causes cracking of rubber products e.g. tyres. 

	Oxides of Nitrogen
	Lung problems and headaches, particular problem if other diseases are present. Contributes to acid rain. 

	Carbon monoxide 
	Lung and heart problems, headaches, drowsiness, reduced work capacity 

	Toxic metals (Particularly lead)
	Brain damage 

	Toxic chemicals (e.g. PCBs) 
	Cancers, birth defects, haemorrhaging 


* Particles between 0.1 and 25 µm in diameter (1 µm = 1/100,000 cm).
** Sulphur Dioxide may make up 80% of suspended particulate matter.


An officer from the Environmental Protection Department

Your concern is with protection of the environment.

You have strict regulations and provisions to control air pollution, for example:

· a network of monitoring stations to measure air quality have been set up throughout the territory;

· unleaded petrol became available after April, 1991;

· the whole of HK has been declared an Air Control Zone since December 1989;

· smokey vehicles are examined in Vehicle Emission Testing Centres;

· Air Pollution Control (Smoke) Regulations were amended in 1990 to tighten control of dark smoke emission from stationary combustion sources;

· Fuel Restriction Regulations (1 July 1990) prohibit use of high sulphur fuel oil.

A representative from industry

Your concern is with the ability to make a profit and keep costs as far as possible. However you also want a good public image.

You feel that there is no clear evidence that industry is the only sector which is responsible for the emission of air pollutants.

If too strict regulations are imposed, it will reduce the competitive power of Hong Kong products as production costs will rise. The economy of Hong Kong will be affected.
A concerned mother

Your main concern is with the quality of your daily life.

You lack technical knowledge about air pollution. What you notice is the discolouration of paintwork in the home, dusty furniture despite regular cleaning, frequently respiratory illnesses.

You like the convenience of modern life in Hong Kong and worry about anything which makes life more expensive.
A representative of ‘Friends of the Planet’

Your concern is to help people become more aware of the environment and to force the government to impose stricter regulations by, for example:

· forcing industry and vehicle drivers to use lead free fuel and to use oil with a lower sulphur content;

· imposing stricter regulations on vehicle exhausts to maintain them within acceptable limits.

You think that there are several methods to improve environmental air quality, for example: 

· educate the public and industries;

· reduce the number of cars on the road;

· change the sort of machines used by industry; and

· improve the design of vehicle engines. 

A taxi-owner

Diesel is a cheaper and more efficient fuel than petrol or electricity.

Freezing the number of vehicles would result in price speculation in taxi permits and raise costs.

It is the narrow streets which trap the fumes produced by the congested traffic; the problem is the roads not the vehicles. 

A doctor

People have frequently suffered from respiratory illnesses over the past few years.

In areas where air pollution is high, people are more likely to suffer from heart and lung diseases.

It has recently been proved that children who have breathed in large amounts of lead dust particles from vehicle fumes have a lower level of concentration in studies as lead accumulates in the brain.

All means should be taken to reduce air pollution.


‘I Can-Do’ Self-Assessment Report

After completing this project:

	I can analyse satellite photographs to see how much of the rainforest is being lost.
	Yes / No

	I can understand how deforestation is causing problems of soil erosion, lowered diversity and habitat loss.
	Yes / No

	I can understand different peoples’ view points about logging in the rainforest.
	Yes / No

	I am using less paper and re-using envelopes to save timber.
	Yes / No


Signed: ______________________________________________ 

Date ___/___/___ 
Negotiated Self-Assessment Report

After completing this project:

	After completing this project:
	Student
	Teacher

	I can analyse satellite photographs to see how much of the rain forest is being lost.
	Yes / No
	Yes / No

	I can understand how deforestation is causing problems of soil erosion, lowered diversity and habitat loss.
	Yes / No
	Yes / No

	I can understand different peoples’ view points about logging in the rainforest.
	Yes / No
	Yes / No

	I am using less paper and re-using envelopes to save timber. 
	Yes / No
	Yes / No


Signed: ________________________ (student)________________________ (teacher) 

Date: ___/___/___ 

Agreed action


