


In small groups or pairs, consider the 
impacts of a climate trend, energy trend, 
innovation, or prediction.  

 Include positive and negative 
consequences 

 Begin in the center of the diagram with 
the trend and work out. 

 Consider personal and societal impacts 
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Gas is 
$6.00 per 
gallon 

More people buy 
electric cars 

More people use 
car pools 
 

People take 
fewer vacations 
 

People drive 
fewer miles 
 

People have to 
spend more on 
gas 

More people 
telework 
 

Fewer cars on the 
road 
 

Less money 
heating and 
cooling houses 

Lower 
greenhouse gas 
emissions 

Fewer cars on the 
road 
 

Fewer cars on the 
road 
 

Fewer gasoline 
cars on the road 
 

Lower 
greenhouse gas 
emissions 

People take 
fewer vacations 
 

Second Order 
Consequence 

Less dependence 
on foreign oil 
 

Roads don’t need 
repair as often 

Less money for 
food 

Fewer traffic jams 

Tourist 
businesses suffer 
 

Increased stress 
on families 
 

Increase in 
hunger 

Third Order 
Consequence 

First Order 
Consequence 

People don’t buy 
cars as often 
 



                       Potential Next Steps 
• Find credible resources or data that validate the 

consequences 
• Assess the likelihood of each consequence actually 

occurring 
• Determine the importance of each consequence 
• Categorize the nature of each consequence (social, 

economic, technological, environmental, or political) 
• List possible choices for decisions based on the 

consequences 
• Identify potential impacts of each decision based on 

the futures wheel  
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Decision-making / reasoning skills http://cals-cf.calsnet.arizona.edu/fcs/bpy/content.cfm?content=decision_makingMichael S. Brockman, University of California, Davis �Stephen T. Russell, Ph.D., University of Arizona What are decision-making / reasoning skills?Decision-making is the process of choosing what to do by considering the possible consequences of different choices (Beyth-Marom, Fischhoff, Jacobs-Quadrel, & Furby, 1991; von Winterfeldt & Edwards, 1986). Reasoning skills are utilized in the decision-making process and refer to specific cognitive abilities, some of which include assessing probability and thinking systematically or abstractly (Fischhoff, Crowell, & Kipke, 1999). The basic process that decision-makers use when confronted with a decision involves:a) listing relevant choices,�b) identifying potential consequences of each choice,�c) assessing the likelihood of each consequence actually occurring,�d) determining the importance of these consequences, and�e) combining all this information to decide which choice is the most appealing (Beyth-Marom et al., 1991).Many different factors influence how adolescents (and adults) make decisions (Fischhoff et al., 1999). These may include cognitive, psychological, social, cultural, and societal factors (Gordon, 1996). Cognitive factors refer to the mental processes of reasoning and perception (Gordon, 1996). These decision-making processes mature with age and experience and are influenced by an adolescent's brain development and acquisition of knowledge. Social and psychological factors refer to those influences from within an adolescent's family, peer group, or self (e.g., self-esteem, locus of control). Some cultural and societal factors which influence adolescents' decisions include religious beliefs, socio-economic conditions, and ethnicity (Gordon, 1996).Adolescents face a number of challenges in making healthy decisions because they:may see only either-or choices rather than a variety of options (Fischhoff et al., 1999);may lack the experience, knowledge or feeling of control over their lives to come up with alternative choices (Fischhoff et al., 1999); may misperceive certain behaviors as less risky, and may be overly optimistic about their ability to recognize and avoid threatening situations (Cohn, Macfarlane, Yanez, & Imai, 1995); may favor their own experience over probabilistic evidence when determining the likelihood of the consequences of their actions (see Jacobs & Potenza, 1991, as cited in Fischhoff et al., 1999);may focus more on the social reactions of their peers when deciding to engage in or avoid risky behaviors (Beyth-Marom, Austin, Fischhoff, Palmgren, & Jacobs-Quadrel, 1993); may not be able to accurately estimate the probability of negative consequences (Fischhoff et al., 1999; Ganzel, 1999); may have a hard time interpreting the meaning or credibility of information when making decisions (Fischhoff et al., 1999); and may be influenced by their emotions and fail to use decision-making processes (Fischhoff, 1992).Why are decision-making and reasoning skills important? The issue of decision-making becomes increasingly important during adolescence because teens are developing greater autonomy and encountering more choices independent of adults. The choices teens make may drastically affect not only their own lives, but the lives of others as well (Ganzel, 1999). Some of these choices may include which career to pursue, whether or not to have sex or use contraceptives, whether or not to use alcohol, cigarettes, or other drugs, or whether or not to engage in violent or risky behaviors (Fischhoff et al., 1999; Ganzel, 1999). Concern about these "risk behaviors" has led to the development of prevention and intervention programs that strive to help teenagers better protect themselves with effective decision-making skills (Fischhoff et al., 1999).Research has repeatedly demonstrated that youth development programs are successful in promoting positive behavior and preventing problem behavior when these programs help young people learn decision-making; problem solving; social and self-regulation skills; and refusal, resistance, and coping strategies (Fischhoff et al., 1999). Programs that incorporate decision-making skills building have been found to delay the onset of sexual activity, reduce the frequency of sexual activity, and increase safer-sex behaviors (Jemmott III, Jemmott, & Fong, 1998; St. Lawrence et al., 1995). Research has also shown that adolescents who have sound decision making skills are better able to refuse alcohol and other drugs (Epstein, Griffin, & Botvin, 2000). Moreover, adolescents who perceive themselves as having better problem-solving skills are less likely to be depressed (Marcotte, Alain, & Gosselin, 1999) and have fewer suicidal thoughts (Carris, Sheeber, & Howe, 1998).Young people also need strong decision-making skills because the U.S. economy requires workers that are capable of thinking and making decisions at higher levels of sophistication than preceding generations (Laskey & Campbell, 1991). Furthermore, a successful democracy relies on citizens who can think critically about diverse issues and intelligently decide how society should address these issues (Laskey & Campbell, 1991).How can I promote the development of decision-making skills in my community? Research has not yet answered how best to teach decision-making skills to adolescents (Fischhoff et al., 1999) but some concrete methods include: teaching young people about how their emotions may influence their thinking and behavior (Fischhoff et al., 1999);encouraging young people to search for new information when making decisions and helping them to avoid overestimating their knowledge and capabilities (Fischhoff et al., 1999);providing accurate information to teens about the actual number of young people engaging in risky behaviors to counteract media messages (Fischhoff et al., 1999);utilizing concrete situations and decision problems that reflect young people's interests and have relevance to their lives (Campbell & Laskey, 1991; Graumlich & Baron, 1991);using a general heuristic framework to help teenagers learn how to think critically about decision problems (e.g., "GOFER"-goals, options, facts, effects, and review; "going through the GOOP"-goals, options, outcomes, and probabilities) (Baron & Brown, 1991; Mann, Harmoni, & Power, 1991);assisting young people to recognize their own biases (Baron & Brown, 1991; Campbell & Laskey, 1991);providing adolescents with opportunities to practice and rehearse decision-making skills (Elias, Branden-Muller, & Sayette, 1991); having teenagers work in pairs or small groups on relevant decision problems (Campbell & Laskey, 1991); andhelping young poeple understand how their choices affect others (Kuther & Alessandro, 2000).�Find programs with the element: References Baron, J., & Brown, R.V. (1991). Toward improved instruction in decision making to adolescents: A conceptual framework and pilot program. In J. Baron & R.V. Brown (Eds.), Teaching Decision Making to Adolescents, (pp. 95-122). Hillsdale, NJ: Lawrence Erlbaum Associates.Beyth-Marom, R., Austin, L., Fischhoff, B., Palmgren, C., & Jacobs-Quadrel, M. (1993). Perceived consequences of risky behaviors: Adults and adolescents. Developmental Psychology, 29(3), 549-563.Beyth-Marom, R., Fischhoff, B., Jacobs-Quadrel, M., & Furby, L. (1991). Teaching decision making to adolescents: A critical review. In J. Baron & R.V. Brown (Eds.), Teaching Decision Making to Adolescents, (pp. 19-60). Hillsdale, NJ: Lawrence Erlbaum Associates.Campbell, V.N., & Laskey, K.B. (1991). Institutional strategy for teaching decision making in schools. In J. Baron & R.V. Brown (Eds.), Teaching Decision Making to Adolescents, (pp. 297-308). Hillsdale, NJ: Lawrence Erlbaum Associates.Carris, M.J., Sheeber, L., & Howe, S. (1998). Family rigidity, adolescent problem-solving deficits, and suicidal ideation: A mediational model [Electronic version]. Journal of Adolescence, 21, 459-472.Cohn, L.D., Macfarlane, S., Yanez, C., & Imai, W. (1995). Risk-perception: Differences between adolescents and adults. Health Psychology, 14(3), 217-222.Elias, M.J., Branden-Muller, L.R., & Sayette, M.A. (1991). Teaching the foundations of social decision making and problem solving in the elementary school. In J. Baron & R.V. Brown (Eds.), Teaching Decision Making to Adolescents, (pp. 161-185). Hillsdale, NJ: Lawrence Erlbaum Associates.Epstein, J.A., Griffin, K.W., & Botvin, G.J. (2000). Role of general and specific competence skills in protecting inner-city adolescents from alcohol use [Electronic version]. Journal of Studies on Alcohol, 61, 379-386.Fischhoff, B. (1992). Risk taking: A developmental perspective. In J.F. Yates (Ed.), Risk-Taking Behavior, (pp. 133-162). Chichester, England: John Wiley & Sons.Fischhoff, B., Crowell, N.A., & Kipke, M. (1999). Adolescent Decision Making: Implications for prevention programs. Summary of a Workshop. Washington, DC: National Academy Press. (ERIC Document Reproduction Service No. ED441185)Ganzel, A.K. (1999). Adolescent decision making: The influence of mood, age, and gender on the consideration of information [Electronic version]. Journal of Adolescent Research, 14, 289-318.Gordon, C.P. (1996). Adolescent decision making: A broadly based theory and its application to the prevention of early pregnancy [Electronic version]. Adolescence, 31, 561-584.Graumlich, G., & Baron, J. (1991). Teaching decision making in the city: Two experiences. In J. Baron & R.V. Brown (Eds.), Teaching Decision Making to Adolescents, (pp. 147-160). Hillsdale, NJ: Lawrence Erlbaum Associates.Jemmott III, J.B., Jemmott, L.S., & Fong, G.T. (1998). Abstinence and safer sex HIV risk-reduction interventions for African American adolescents: A randomized controlled trial [Electronic version]. The Journal of the American Medical Association, 279(19), 1529-1536.Kuther, T. L., & Higgins-D'Alessandro, A. (2000). Bridging the gap between moral reasoning and adolescent engagement in risky behavior. Journal of Adolescence, 23, 409-422.Laskey, K.B., & Campbell, V.N. (1991). Evaluation of an intermediate level decision analysis course. In J. Baron & R.V. Brown (Eds.), Teaching Decision Making to Adolescents, (pp. 123-146). Hillsdale, NJ: Lawrence Erlbaum Associates.Marcotte, D., Alain, M., & Gosselin, M.-J. (1999). Gender differences in adolescent depression: Gender-typed characteristics or problem-solving skills deficits? [Electronic version]. Sex Roles: A Journal of Research, 41(1), 31-48.St. Lawrence, J.S., Jefferson, K.W., Alleyne, E., O'Bannon III, R.E., & Shirley, A. (1995). Cognitive-behavioral intervention to reduce African American adolescents' risk for HIV infection. Journal of Consulting and Clinical Psychology, 63(2), 221-237.von Winterfeldt, D., & Edwards, W. (1986). Decision Analysis and Behavioral Research. New York: Cambridge University Press.Links Adolescent Decision Making: Implications for Prevention Programs http://aspe.hhs.gov/hsp/adolescent99/�Summary of a workshop convened to examine what is known about adolescents' decision-making skills and the implications for programs to further adolescents' healthy development.National Network for Child Care, Decision Making Measures http://www.nncc.org/Evaluation/topic1.html#anchor42012144�Description of instruments that assess adolescent decision-making skills.Critical Thinking Resources: An Annotated Bibliography�http://www.montclair.edu/Pages/CRC/criticalthinking.html�Sources are organized as follows: Bibliographies and Selection Aids, Professional Books, Methodology Texts, Activities/Manipulatives, Audio/Visuals, and Computer Software/Multimedia. Within each group, accessions are arranged alphabetically by author with brief descriptions of the items. The index alphabetically lists items by title.Madison Metropolitan School District: Health Education, Goal Setting and Decision Making Content Standards and Grade Level Performance Standards�http://www.madison.k12.wi.us/tnl/standards/health/health03.htm�Outline of goal-setting and decision-making skills to enhance health. Useful framework for curriculum development.Decision-Making Curriculum, Grade 6�http://www.sasked.gov.sk.ca/docs/health/health6-9/g6dec.html�Sample curriculum for teaching decision-making to middle-school aged youth.Behavioral Decision Research, Department of Social and Decision Sciences, Carnegie Mellon University�http://www.hss.cmu.edu/departments/sds/bdr.html�Link to "Behavioral Decision Research Working Papers" to browse listings of articles by author on the most recent information concerning human decision making. Ordering information available at the web site.
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