How can designers positively help individuals make decisions? 
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 Decision making is an important skill that can be developed through well-designed learning experiences. Expert decision makers rely on an extensive content knowledge base and use different strategies from novice decision makers. People make systematic errors in their decision-making process. Normative decision-making approaches are helpful for novices, while naturalistic approaches are regularly used by experts. Effective decision-making training involves access to strong mental models, deliberate practice, quality feedback, and appropriately challenging tasks. In this chapter, the authors review key ideas related to effective human decision making. 
Design in Context: Turning Failure into Success, a Small Business Owner's Critical Pivot

Alfonso Hernandez is the owner of a successful café located in a touristic city in southern Mexico. The café’s menu consisted of locally grown coffee, sandwiches, and French pastries. After operating the café for eight years with steady growth, Alfonso decided to open a second location. However, after six months the new location was struggling and not generating a profit. Alfonso hired a marketing consultant who ran an expensive marketing campaign and made several improvements to the café, but without a significant increase in sales. At this critical point, Alfonso began to question whether he should continue working on the new café or change to a different concept altogether.
Alfonso considered his business objectives, which included making a profit, delivering good customer service, and avoiding layoffs. He also considered his personal objectives: continuing to learn and sharing Mexican culture with others. With these goals in mind, Alfonso evaluated four options: continuing to run the current café, converting the café into a traditional Mexican restaurant, closing the location, and relocating the café.
Each option presented challenges and benefits. Continuing to run the café could work eventually, but it had not generated income for the last six months. Converting to a restaurant would require additional financial investment to redecorate the space, but it would satisfy his goals of sharing Mexican culture with others, allow him to learn new things, and retain most of his staff. Closing the café would avoid further losses, but it would mean losing all of the investments he made so far and require layoffs. Moving to a new location would mean a large financial investment to set up a new space, but it would offer a second chance to the café and avoid layoffs.
Alfonso was excited about the idea of converting to a restaurant, but hesitant because there was a lot of competition in the neighborhood from other local Mexican restaurants. He was also unsure about whether his current staff would be suitable for the fast pace of a restaurant. Despite these risks, he decided to convert the restaurant. This option would allow him to share his family recipes with others and retain most of his staff by reorganizing employees between the two businesses. He partnered with his grandmother to develop a menu of moles and other traditional Mexican dishes.
As a result of Alfonso’s decisions, the new restaurant became a commercial success. During weekends and holidays, the restaurant started becoming full and had to turn away customers. It also attracted other lucrative opportunities, such as catering for weddings and film shoots. 
Discussion Questions

1. How did the business owner approach decision-making?
2. What are some possible biases that could impact decision-making?
Key Design Principles
Key principles for designing effective multimedia include
1. Novice decision makers benefit from using explicit, structured decision-making processes to help them see what they do not know and avoid bias.
2. Case studies and simulations should be used in instruction to make training relevant to learners.
3. Training decision making skills requires access to top mental models, deliberate practice, quality feedback, and appropriate difficulty levels.

Introduction
Decision making is a critical skill that is not often formally taught or developed in the classroom. Making sound decisions is an important skill because errors can have severe consequences (Milkman et al., 2009). In fact, research has found that decision making is a key distinguishing feature between novices and experts (Day et al., 2009; Elvira et al., 2017; Germain, 2012). In this chapter we discuss the nature of decision making and offer six suggestions for how designers can help individuals improve the skill of making decisions.
The Science of Decision Making
Klein (2015, p. 165) defined decisions as “choices among several options.” Jonassen (2012) further distinguished four fundamental types of decisions: choices, acceptances/rejections, evaluations, and constructions. Decisions may involve a single decision or multiple linked decisions. The process of making a decision, therefore, is a higher-order cognitive skill in professional and everyday life that ranges from simple to complex.
Hoffman and Yates (2005) outlined the contextual issues that are part of the decision-making process: determining the set of goals and needs; managing the costs of deciding; scanning the options, considering consequences; assessing trade-offs; and anticipating any roadblocks to implementation. As alluded above, research has shown that novices and experts display different characteristics when approaching decisions (Eriksson et al., 2006; Herbig and Glöckner, 2009; Kobus et al., 2000). Table 1 below depicts the key differences between novices and experts when making decisions.
Table 1
Differences Between Novices and Experts In Decision Making
	Novices
	Experts

	●      Rely on simple strategies
●      Process information explicitly
●      Identify few cues
●      Spend more time thinking about a plan of action
●      Spend more time comprehending the problem
●      Perceive a narrower range of options
	●      Rely on complex strategies
●      Rely on automatic processing, avoiding cognitive overload
●      Identify and rate cues better, relying on a deep knowledge base
●      Spend more time assessing the situation and available information
●      Spend more time searching for information, or gather more information in the same amount of time
●      Aware of many existing options





Content Area Expertise
One of the most important factors that affects decision-making is content area (i.e. subject matter) expertise. Experts are able to draw upon a deep well of interconnected knowledge in order to make informed decisions. Specifically, experts can conceptualize problems better, see a wider range of alternative options, evaluate consequences effectively, and assess risk accurately (Herbig and Glöckner, 2009; Martinez et al., 2024). Experts can make decisions faster than novices because they have developed a deeper knowledge base and expertise of the content area.
Rational Decision Making
Rational choice theory assumes that humans are fundamentally rational, self-interested, and aim to make the most optimal decisions based on weighing costs and benefits (Scott, 2000). The rational decision-making model is based on the assumptions of the rational choice theory. According to Chermack (2003), the rational decision-making model comprises six steps: Pop-out box:
“(1) identifying the problem;
(2) generating alternatives;
(3) 
(4) choosing an alternative;
(5) implementing the decision;
(6) evaluating decision effectiveness” (p. 414).  
Normative decision-making approaches are deliberative and analytical methods based on rational choice theory (Jonassen, 2012).  Due to the explicit nature of normative approaches, they are useful for problems where justification is needed. approaches are useful for novices because a structured approach helps to avoid biases and oversights. However, since normative approaches are time consuming, they are not suited for time-pressured situations. Examples of rational approaches include cost-benefit  and risk assessment models. 
Naturalistic Decision Making
Whereas rational decision involves a slow and deliberative approach to decision making, naturalistic decision making is a more intuitive approach. Studies have shown that experts, especially in time-constrained high-stakes situations, often use a naturalistic approach in decision making (Barreto and Ribeiro, 2012; Olsen, 2002; Phipps and Parker, 2014). Naturalistic decision-making is driven by unconscious drives, emotions, and previous experiences, and uses construction of stories about possible outcomes (Jonassen, 2012). Additionally, naturalistic decision makers do not necessarily choose optimal choices, rather they choose an option that satisfies minimal requirements (Olsen, 2002). In a study of fireground commanders after critical incidents, 80% of commanders made decisions through recognizing cues and taking immediate action. In fact, some commanders said they never made decisions at all. In short, they did not follow an analytical decision process, rather they drew upon their experiences and acted instinctively (Eriksson et al., 2006).
Naturalistic decision-making approaches are intuitive and rely on the decision maker’s identity and contextual factors. These approaches are often used in situations with ill-structured, complex problems with incomplete and shifting information, unclear and competing goals, high stress, and often multiple participants (Olsen, 2002).
Heuristics, Biases, and Emotions
Heuristics are mental shortcuts that allow an individual to make quick decisions by ignoring some information. In some instances, heuristics result in faulty decision-making; in other cases, they are used as part of an accuracy-effort trade-off to either avoid spending too much time on a trivial decision or compensate for cognitive limitations (Gigerenzer & Gaissmaier, 2011).
are tendencies that lead people to choose a certain option over others (Hammond et al., 1999). For example, when negotiating the price of an item, the seller may set a high price in order to “anchor” the value of the item in the buyer’s mind (Hammond et al., 1999). It would be in the buyer’s interest to estimate the value of the item prior to listening to the seller’s offer and avoid bargaining down from the seller’s offer.
Table 2
Common Biases in Decision Making
	Anchoring
	Leaning on initial impressions, ideas, estimates or data.

	Status quo
	Avoiding taking action that upsets status quo

	Confirmation
	Seeking evidence to confirm opinion

	Recallability
	Inferring chances of an event based on experience, memory and dramatic events

	Clustering illusion
	Seeing patterns that don’t exist; attributing luck to randomness.

	Framing effect
	Framing the problem in a certain way, such as gains vs. losses or using different reference points

	Overconfidence.          
 
	Being overly confident in your initial estimates, leading to either exposure to more risk or missing opportunities

	Prudence trap
	Being overly cautious, leading to overestimating risk and incurring excessive costs



Emotions affect how we appraise events, risk and attribute responsibility (Lerner et al., 2015). The influence of emotions can be mitigated by awareness, and practicing strategies, such as diminishing emotional intensity, minimizing the role of emotions in decision-making, and countering emotional biases by leaning towards an opposing bias.
Designing to Develop Decision-making  
According to the learning science and expertise literature, an optimal developmental program includes the following elements: access to top mental models; access to quality feedback; an opportunity for deliberate practice; and an appropriate level of difficulty as a part of that practice (Ericsson, 2017; Martinez et al., 2024). But the question remains, “Where the rubber meets the road, how might designers apply these elements?” At this tactical stage, we refer back to the six steps of Chermack’s (2003) rational decision-making model to suggest a series of options a designer might deploy.
Identifying the Problem
IDs play an important role in helping learners improve the skill of identifying problems. IDs can facilitate this process by providing clear learning objectives, creating realistic scenarios and cases, and then modeling the process of identifying problems.
Provide Clear Learning Objectives. IDs can emphasize that identifying the problem is a key learning outcome. This ensures that learners understand the importance of this step in the overall learning process. Consider framing learning objectives in a manner that prompts learners to focus on problem identification (e.g. "Analyze the situation to identify potential issues").
Create Realistic Scenarios and Cases. Designing scenarios that closely mimic real-world situations allows learners to see how the problems they need to identify relate to their lives or future careers. Realistic contexts help learners connect the content with practical applications. Additionally, using case studies or simulations can immerse learners in situations where they must identify underlying problems.
Model the Problem-Identification Process. Research shows that depicting examples of how to identify problems in different contexts can serve as a blueprint for learners as they approach their own tasks, thus helping develop the mental models associated with effective decision-making (Elvira et al., 2017). Think-alouds help learners understand the steps involved in identifying a problem.
Generating Alternatives
Effective decision making and innovation are a result of thoughtful consideration of a range of alternative solutions (Howell & Boies, 2004; Flynn et al., 2003). By creating environments that encourage creativity, critical thinking, and exploration, IDs help learners develop their idea generation skillset.
Encourage Divergent Thinking. IDs can incorporate activities that promote brainstorming, where learners are encouraged to generate as many ideas as possible without immediately evaluating them (Dell'Era et al., 2020). Requiring learners to use visual concept tools (e.g., mind maps, spider diagrams) helps expand their initial ideas and further explore various branches of possible solutions (Wylant, 2008).
Open-Ended Problems. Open-ended problems prompt learners to think creatively and consider different approaches (Elvira et al., 2017; Pfeffer, 2015). Therefore, consider presenting learners with problems that do not have a single correct answer; encouraging them to explore multiple solutions. Case studies can allow for various possible solutions, and encourage learners to explore and justify different alternatives (Boshuizen et al., 2020; McCauley & McCall, 2014).
Promote Collaborative Learning. Collaboration can produce a richer pool of ideas. IDs should design group discussions and peer feedback sessions where learners can build one another's ideas. Digital tools (e.g., Mural, Miro, Lucidspark) can facilitate remote collaboration, where learners can share and build on each other's ideas in real-time without the restrictions associated with time/place.
Evaluating Alternatives
IDs should guide learners through a disciplined process where they carefully assess the feasibility, effectiveness, and potential impact of different ideas. To accomplish this, IDs can provide the relevant tools, frameworks, and opportunities for critical analysis.
Introduce Decision-Making Frameworks. IDs should introduce frameworks or models (e.g., decision matrices, SWOT, force-field analysis) that learners can use to systematically approach problem identification. encourage learners to create lists of the advantages and disadvantages of each alternative, which helps in comparing different ideas side by side.
Promote Evidence-Based Analysis. IDs should consider encouraging learners to support their analysis with data, research, or case studies (i.e. real-life experience, whether personal or vicarious). This reinforces the importance of evidence-based decision-making and reduces reliance on intuition alone. Additionally, incorporating activities where learners must research to verify the feasibility of their alternatives has also been proven to be an effective instructional technique (Schrier et al., 2024). 
Choosing An Alternative
Having evaluated the possible options, the next goal is to guide learners in selecting the most effective solution. Similar to the evaluation of alternatives, IDs can help learners choose the best alternative idea when making a decision by introducing structured decision-making tools (mentioned above) and providing opportunities for reflection.
Research shows that reflection is a necessary ingredient in developing the mental models necessary for effective decision making (Schilling et al., 2023). Therefore, IDs should prompt learners to ask reflective questions such as, "Which alternative best aligns with my goals?" or "What are the risks and potential unintended consequences of this decision?" Such questions help strengthen the learner’s thought process. Additionally, consider presenting scenarios where learners must consider the long-term and short-term consequences of their decision. This helps them weigh the pros and cons of each alternative before choosing.
Implementing The Decision
Provide Feedback and Iterative Decision-Making Opportunities. Providing learners strong, timely feedback on their decision-making process helps them develop their own approach (Kluger & DeNisi, 1996; Lacerenza, et al., 2017). IDs can encourage learners to reconsider and adjust their decisions based on feedback in any task that requires them to revise-and-try-again. In this manner, an iterative process that incorporates feedback helps learners understand the flexibility and adaptation necessary for sound decision-making.
Incorporate Real-World Constraints. Introducing constraints helps learners make more practical and realistic decisions. IDs can consider introducing budget limits, time restrictions, or resource availability within the decision-making process of a task or scenario. In doing so, designers should ask learners to consider the perspectives of different stakeholders who might be impacted by their decision. Doing so helps learners choose an alternative that balances various interests and priorities.
Evaluating  
Post-Mortem and After-Action Review. Once a decision has been made, learners should then reflect on the decision, assess its outcomes, and identify what ultimately did and did not work. This additional layer of reflection further enhances the learning benefit (Lopes et al., 2013; Schrier et al., 2024). Post-mortems and after-action reviews (AAR) are two types of formal evaluations that evoke such reflection.

Consider Unintended Consequences. IDs can ask learners to reflect and identify whether there were any unintended or unexpected consequences of their decisions. Learners should specifically analyze how such outcomes impacted the overall effectiveness of their decision. IDs can present scenarios where learners must reflect on the potential long-term impact of decisions.

Design Challenge
Imagine you were designing a course for small business owners who have to make similar decisions frequently. Create an outline of the course. Consider the following questions:
· How will you involve experts in your course?
· What topics should be covered?
· What kinds of activities will you include?
After you have outlined a course, let’s talk about what you learned.
Group Discussion Questions
●      How did you incorporate concepts from the chapter into your design? Were any portions difficult to address?
●      How can technology (AR/VR, digital simulations) be used to help the development of learning experiences?
Personal Reflection Questions
●      How can you apply the science of decision making to your daily life?
●      What surprised you about decision making?

Possible Solutions

Create a course that includes case studies, simulations, and role-plays. Every week, a small business expert could be invited to present a difficult decision they made in their career. Each learner could also be paired with a mentor who provides them with regular feedback on their progress. 
Conclusion
            Decision making is an important skill that can be developed through well-designed learning experiences. Expert decision makers rely on an extensive content knowledge base and use different strategies from novice decision makers. People make systematic errors in their decision-making process. Normative decision-making approaches are helpful for novices, while naturalistic approaches are regularly used by experts. Effective decision-making training involves access to strong mental models, deliberate practice, quality feedback, and appropriately challenging tasks.
Read More
1. “Designing for Decision Making” article by David H. Jonassen.
2. “Developing Expertise in Decision Making” article by Gary Klein.
3. “How can decision making be improved?” article by Katherine L. Milkman, Dolly Chugh and Max H. Bazerman.
“Smart choices: A practical guide to making better decisions” book by John S. Hammond, Ralph L. Keeney, and Howard Raiffa.

Knowledge Check
· Which of these tools are used for normative decision making? (select all that apply)
1. Cost-benefit analysis
2. Simulations
3. Storytelling
4. Risk assessment
· How does the Prudence Trap affect decision-making?
1. We are too tolerant of risk and choose disadvantageous options.
2. We are too cautious and overestimate risk.
3. We refuse to take action.
4. We rely too much on previous experiences.
· What strategies can designers use to foster creative idea generation and alternative solutions in learners during decision-making processes?
1. Providing structured, closed-ended problems
2. Encouraging divergent thinking and brainstorming without immediate evaluation
3. Focusing on individual problem-solving
4. Requiring the use of systematic problem-identification tools
References
Barreto, M. M., & Ribeiro, S. L. (2012). Aircraft accident investigation: the decision-making in initial action scenario. Work, 41(Supplement 1), 4931-4935.
Boshuizen, H. P., Gruber, H., & Strasser, J. (2020). Knowledge restructuring through case processing: The key to generalise expertise development theory across domains?. Educational Research Review, 29, 100310.
Chermack, T. J. (2003). Mental models in decision making and implications for human resource development. Advances in developing human resources, 5(4), 408-422.
Day, D. V., Harrison, M. M., &; Halpin, S. M. (2009). An integrative approach to leader development: Connecting Adult Development, identity, and expertise. Routledge.
Dell'Era, C., Magistretti, S., Cautela, C., Verganti, R., & Zurlo, F. (2020). Four kinds of design thinking: From ideating to making, engaging, and criticizing. Creativity and Innovation Management, 29(2), 324-344.
Elvira, Q., Imants, J., Dankbaar, B., & Segers, M. (2017). Designing education for professional expertise development. Scandinavian Journal of Educational Research, 61(2), 187-204.
Ericsson, K. A., Charness, N., Hoffman, R. R., & Feltovich, P. J. (Eds.). (2006). The Cambridge handbook of expertise and expert performance. Cambridge: Cambridge University Press.
Flynn, M., Dooley, L., O'SULLIVAN, D., & Cormican, K. (2003). Idea management for organisational innovation. International Journal of Innovation Management, 7(04), 417-442.
Germain, M. L. (2012). Traits and skills theories as the nexus between leadership and expertise: Reality or fallacy?. Performance improvement, 51(5), 32-39.
Gigerenzer, G., & Gaissmaier, W. (2011). Heuristic decision making. Annual review of psychology, 62(1), 451-482.
Hammond, J. S., Keeney, R. L., & Raiffa, H. (1999). Smart choices: A practical guide to making better decisions. Harvard Business School Press. 
Howell, J. M., & Boies, K. (2004). Champions of technological innovation: The influence of contextual knowledge, role orientation, idea generation, and idea promotion on champion emergence. The Leadership Quarterly, 15(1), 123-143.
Jonassen, D. H. (2012). Designing for decision making. Educational technology research and development, 60, 341-359.
Kluger, A. N., & DeNisi, A. (1996). The effects of feedback interventions on performance: a historical review, a meta-analysis, and a preliminary feedback intervention theory. Psychological Bulletin, 119(2), 254.
Lacerenza, C. N., Reyes, D. L., Marlow, S. L., Joseph, D. L., & Salas, E. (2017). Leadership training design, delivery, and implementation: A meta-analysis. Journal of Applied Psychology, 102(12), 1686.
Lerner, J. S., Li, Y., Valdesolo, P., & Kassam, K. S. (2015). Emotion and decision making. Annual review of psychology, 66(1), 799-823.
Lopes, M. C., Fialho, F. A., Cunha, C. J., & Niveiros, S. I. (2013). Business games for leadership development: A systematic review. Simulation & Gaming, 44(4), 523-543.
Martinez, S.A., Ali, S., Mangusheva, K., Archer, L., Gibson, B. & Bangs, T. (2024, June 28). Developing Expert Leaders: The Intersection of Expertise, Cognition, and Leadership [abstract, double blind presentation]. Academy of Business Research Online Conference.
McCauley, C. D., & McCall, M. W. (2014). Using Experience to Develop Leadership Talent: How Organizations Leverage On-the-Job Development (C. D. McCauley & M. W. McCall, Eds.). Wiley.
Milkman, K. L., Chugh, D., & Bazerman, M. H. (2009). How can decision making be improved?. Perspectives on psychological science, 4(4), 379-383.
Olsen, R. A. (2002). Professional investors as naturalistic decision makers: Evidence and market implications. The Journal of Psychology and Financial Markets, 3(3), 161-167.
Pfeffer, J. (2015). Leadership BS: Fixing workplaces and careers one truth at a time. HarperCollins.
Phipps, D. L., & Parker, D. (2014). A naturalistic decision-making perspective on anaesthetists’ rule-related behaviour. Cognition, Technology & Work, 16, 519-529.
Schilling, M., Vicente, S., Johnson, T., Jefferson, N., & Matusovich, H. (2023). Considering leadership in engineering education: A call to action for research and practice. Journal of Engineering Education, 112(1), 18-22.
Schrier, K., Zahradnik, A., & Shaenfield, D. (2024). Playful Approaches to Leadership Development: Three Innovative Uses of Games in the Classroom. Journal of Management Education, 48(4), 777-801.
Scott, J. (2000). Rational choice theory. Understanding contemporary society: Theories of the present, 129, 126-138.
Wylant, B. (2008). Design thinking and the experience of innovation. Design Issues, 24(2), 3-14.
Read this online at https://edtechbooks.org/design_psychology/decisionmaking
