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Risky Business

Risk Assessment
	Lead Staff Member 
	Time Allotment 

	Willie Burgess
	1 period


Overview

	This activity introduces learners to the concept of risk assessment and illustrates the effect of individual differences on the risk assessment process. By reviewing a variety of scenarios, learners examine their own perceptions of risk and compare their process and assessments with others.


Instructional Cluster

	· Sense of Purpose
	(  Eliciting Ideas
	(   Engaging Learners 

	Learners examine their individual approach to risk analysis and compare their process to others.
	Learners discuss the factors involved in individual risk analysis.
	Learners perform individual risk assessments and then work in small groups to compare and contrast results.

	· Developing and Using  

Scientific Ideas 
	· Reflecting on Ideas   and Experiences 
	(   Assessing Progress 

	Learners identify and practice techniques for examining complex scientific issues.
	Learners discuss factors affecting differences in risk assessment and choices.
	


	Objectives

· Learners will develop critical thinking skills related to risk assessment of environmental issues.
· Learners will understand the personal nature of risk/benefit analysis and will be able to list some of the factors affecting individual perceptions.
· Learners will examine their own perceptions of risk and examine their risk assessment process.
	Materials

	
	· Risk scenarios

· Newsprint

· Markers

	· 
	Safety Issues/Precautions 

	· 
	


	Background 

	Environmental issues are often fraught with controversy. Perception, belief, and uncertainty combined with the varying needs of stakeholders can result in confusion, confrontation, and clouded judgments in the decision-making process. The meaning of risk, as applied to environmental issues, is poorly understood. Vleck and Stallen list six objective definitions of risk common in the literature:

· Risk is the probability of a loss;

· Risk is the size of a possible loss,

· Risk is a function, mostly the product of probability and size of loss,

· Risk is equal to the variance of the probability distribution of all possible consequences of a risky course of action,

· Risk is the semivariance of the distribution of all consequences, taken over negative consequences only, and with respect to some adopted reference value, risk is a weighted linear combination of the variance of and the expected value of the distribution of all possible consequences.
A common characteristic of these definitions is that they are context free – somewhat like jeans designed to fit everyone, that fit no one. As Superman told Lois Lane after rescuing her from a helicopter crash (Superman, the movie), “Statistically speaking, flying is still the safest way to travel.” True that may be, but it’s of little compensation when your number is on the bullet.

Most people see risk as much more than the probability of a loss. Mortality statistics are one factor, but not the only one, nor in some cases, the most important. Paul Slovak has developed the following list of characteristics define how most people view risk.

Factors Affecting Perception of Risk

Less Risky




More Risky

Voluntary




Involuntary

Familiar




              Unfamiliar

Controllable




Uncontrollable

Controlled by self



Controlled by others

Fair





Unfair

Not memorable



              Memorable

Not dread




Dread

Chronic




              Acute

Diffuse in time and space                                          Focused in time and space

Not fatal




Fatal

Immediate




Delayed

Natural





Artificial

Individual mitigation possible


Individual mitigation not possible

Detectable




Undetectable

Old risk




              New risk

Known to science



Unknown to science

Easily reduced




Not easily reduced

Individual




catastrophic

Doesn’t affect me



Affects me

Not in my back yard



In my back yard

Using the above lists, one can see why people can become much more concerned about the risks of cancer associated with passive smoking (which is controlled by others) than with the direct risk associated with smoking itself (which is controlled by self).

	Procedure

1. Divide the class into several groups of 4-5 individuals.

2. Provide each group with a brief description of a different scenario involving risk.

3. Ask each member of the group to read the scenario and consider their action based on the information provided. Record each member’s response.

4. Review all responses and allow each group member to explain the process he/she used to reach a decision. 

5. Discuss similarities and differences. Use the following questions to aid your discussion.

a. What factors did you consider in reaching your decision?

b. How did you assign weight to risks and benefits?

c. How did your background and beliefs affect your decision?

d. Did you consider economic implications? If so, explain.

e. Did all group members use the same criteria for assessing risks and benefits? How were they the same? How were they different?

f. What factor(s) influenced an individual’s decision-making process?

6. Ask each group to report the results of their discussions.

7. As a class, examine the similarities and differences in risk assessment given the different scenarios.

8. List conclusions the class reaches regarding the risk assessment process. 


	National Research Council Science Education Standards




Professional Development

	Professional Development Standard A  Professional development for teachers of science requires learning essential science content through the perspectives and methods of inquiry. 

· Address issues, events, problems, or topics significant in science and of interest to participants. 

· Introduce teachers to scientific literature, media, and technological resources that expand their science knowledge and their ability to access further knowledge. 

Professional Development Standard C  Professional development for teachers of science requires building understanding and ability for lifelong learning. 

· Provide opportunities to learn and use the skills of research to generate new 

      knowledge about science and the teaching and learning of science.

Professional Development Standard D  Professional development programs for teachers of science must be coherent and integrated. 

· Clear, shared goals based on a vision of science learning, teaching, and teacher 

      development congruent with the National Science Education Standards. 




Teaching  

	Teaching Standard A  Teachers of science plan an inquiry-based science program for their students. 

· Select science content and adapt and design curricula to meet the interests, knowledge, understanding, abilities, and experiences of students. 

· Select teaching and assessment strategies that support the development of student understanding and nurture a community of science learners. 

Teaching Standard B  Teachers of science guide and facilitate learning. 

· Focus and support inquiries while interacting with students. 

· Orchestrate discourse among students about scientific ideas. 

· Challenge students to accept and share responsibility for their own learning. 

· Recognize and respond to student diversity and encourage all students to participate fully in science learning. 

· Encourage and model the skills of scientific inquiry, as well as the curiosity, openness to new ideas and data, and skepticism that characterize science.

Teaching Standard D  Teachers of science design and manage learning environments that provide students with the time, space, and resources needed for learning science.

· Structure the time available so that students are able to engage in extended investigations. 

· Create a setting for student work that is flexible and supportive of science inquiry. 

· Ensure a safe working environment. 

· Make the available science tools, materials, media, and technological resources accessible to students.

Teaching Standard E  Teachers of science develop communities of science learners that reflect the intellectual rigor of scientific inquiry and the attitudes and social values conducive to science learning. 

· Display and demand respect for the diverse ideas, skills, and experiences of all students. 

· Enable students to have a significant voice in decisions about the content and context of their work and require students to take responsibility for the learning of all members of the community. 

· Nurture collaboration among students. 

· Structure and facilitate ongoing formal and informal discussion based on a shared understanding of rules of scientific discourse. 

· Model and emphasize the skills, attitudes, and values of scientific inquiry.




Inquiry 

	Content Standard A  Science as Inquiry 

As a result of activities in grades 5-8, all students should develop understanding of

· Abilities necessary to do scientific inquiry 

· Understandings about scientific inquiry




Content 

	Content Standard F  Science in Personal and Social Perspectives 

As a result of activities in grades 5-8, all students should develop understanding of 

                        Personal health 

                        Populations, resources, and environments 

                        Natural hazards 

                        Risks and benefits 

                        Science and technology in society
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	Resources


Risk Scenarios

One:

You have a partially blocked coronary artery that can be treated with bypass surgery or medication. Although there is a chance of dying during surgery, if you survive you can expect less pain and a more active life than from medication.

Two:

The drinking water in your small town contains trace levels of a weak carcinogen. Town officials can ignore the problem or invest in an expensive treatment facility with funds designated for other services or collected through a special property tax.

Three:

You are concerned about the spread of disease through microbial contamination. You can decrease your immediate risk of contracting a bacterial illness by using antibacterial soaps and cleaners, which may increase the long-term risk of antibiotic resistant strains of the bacteria.

Four:

Large increases in traffic over the past 20 years have had a devastating effect on the quality of air in your community. Air quality can be enhanced by requiring motorists to use cleaner burning fuel that costs 50% more than traditional gasoline.

Five:

The rain sewers in your community empty into the sanitary sewer system. Heavy rain or snow melt overwhelms the sewage treatment plant and untreated sewage is released into the river.Your community can maintain the current situation, or raise property taxes to fund the construction of a larger sewage treatment plant or new sewer system.
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