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Decision Making Topic #4


Creativity is not just used in the arts but is an essential skill needed for creating solutions in any situation. It is not an inherent characteristic but a skill that can be developed and nurtured. This content focuses on habits and mindsets that students should adopt so they are better able to generate creative solutions to problems and situations encountered daily. This packet includes a curriculum guide, four classroom-ready assignments, and grading considerations.

You may use all or part of this packet in your course. Green boxes in the curriculum guide indicate instructions for you and discussion questions you may use when presenting this material in class. Blue boxes indicate when to introduce assignments. Highlighted words and phrases are listed in the Vocabulary handout. Although we have included grading guidelines and examples for each of the four assignments, remember that these are best used as a guide for the thought process. Student answers may vary widely as they follow the decision-making process but should illustrate how they came to their conclusion.

You can review the educational psychology behind concepts shared in this module in the Instructor’s Food for Thought. We highly recommend teachers keep this context in mind while teaching. 

	Packet Contents
This packet contains the following materials:
· Written 10-page curriculum
· Instructor’s Food for Thought
· Handouts
· Activities
· Answer Keys and Grading Considerations


	Learning Outcomes
At the end of this lesson, students should be able to:
1. Brainstorm viable and nonviable creative solutions to a specific agricultural or careers-related issue.
2. Deeply examine and describe multiple aspects creative solutions using the Six Hats activity.
3. Determine if a solution is viable or nonviable based on criteria.



To cite this curriculum, use: Esquivel, C., Murphrey, T. P., Richburg, A., & Leggette, H. R. (2023). Decision making: Generating creative solutions. https://scicomm.tamu.edu/home/projects/fueling-the-mind-feeding-the-world/course-materials-modules/ 

This project was supported by the Secondary Ag Education Challenge Grants Program Grant no. 2019-38414-30265 from the USDA National Institute of Food and Agriculture.
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Begin by having students define creativity in their own words. Think of someone you know that you believe is creative. In your opinion, what do they do or what characteristics do they have that makes them creative? 
Answers can be recorded on Worksheet 1. 


Have you ever wondered why your ag science shop has boxes and shelves full of different tools and equipment? Is it because these items make the shop look cool, are fun to have, or are fun to look at? The ag science shop has these items so that students and teachers can combine these tools with knowledge and skills to build or repair. A welding machine, welding equipment, welding knowledge, and skill can be used by a student to build a livestock trailer one day and a barbeque pit the next. The same student creatively used their knowledge about welding along with the same welding machine and other equipment to build something different.



Creativity is not reproducing exact copies from someone else’s instructions, repeating the same task over and over, or repeating information back exactly as it was given. Creativity can be something huge—a work of genius—that changes an industry or society forever or something small like modifying a recipe or existing design. 

Tasks that do not require creativity can be and are being done by machines. If you doubt this, ask an older relative how an everyday task was done in the 20th century—they will likely describe multiple people working together to finish the task by hand. Today, one person can likely finish the task using an app, phone, computer, or internet. By the year 2025, 85 million jobs may be displaced due to this shift of labor between humans and machines1. 
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Twenty-first century employers prefer to hire employees who can think for themselves1. In a similar study, students, faculty, alumni, and employers ranked decision-making or problem-solving skills as the second most important skill for success2. Generating creative solutions—the focus of this unit—was listed as one of those decision-making skills. 

The world today is interconnected, which increases both local and global competition between workers1. To be competitive, one must be able to create. Our world and its issues change rapidly, and society is now involved in things our ancestors only dreamed about. This newness creates problems never experienced before: meeting these challenges requires new solutions, creativity, and invention. Robert and Michele Root-Bernstein, creative thinking researchers, stated, “if you can’t imagine, you can’t invent”3. 

[bookmark: _Toc127189941]What is creativity?
Most of the time, the word creativity suggests “artsy” activities like painting, dance, or music. However, creativity can exist in any domain, including the sciences. To be creative, two basic elements must be present: originality and usefulness. Sometimes people mistakenly believe that originality means that something did not exist before, but this is not always the case. To be original, the item or idea could already exist but be new to you or your group, or its originality could refer to being used in a different way. The other element, usefulness or value, indicates that the item or idea meets a need or want. 
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Description automatically generated with medium confidence]A second misconception about creativity is that a creative idea happens spontaneously—the “lightbulb moment”—and that one must just wait for the inspiration to come. For most creative acts, creativity is actually a process that involves refinement and improvement. Do most songwriters write every new song start to finish in one setting with only one draft? Most songwriters would say no, that they go through a process that involves a great deal of reflection and revision. You may be surprised to learn that individuals believed to be the most creative in a domain usually have at least 10 years of experience in their field4! 

Before going further, the importance of knowledge and comprehension about a subject cannot be understated. To be creative in any field requires the person to have at least fundamental knowledge about that field5. Creativity also requires comprehension: the ability to construct meaning from knowledge through seeing relationships between different parts, recognizing implied generalizations, and seeing trends in present data5.  
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Any athlete knows the benefits of warming up and practice: preparing the body and mind for the activity ahead so that their practice is efficient, and performance reflects their best ability. To be able to use the creative process, the brain also needs a warm-up stage. You can use these techniques to get your brain in shape for creative thinking3: 
1. Consider paradoxes. A paradox is self-contradictory statement or a statement that seems contrary to your expectation.  For example, explain how someone can be free but yet feel trapped, or how it is possible that “your actions speak louder than your words”.  
2. Describe attributes. Imagine or look at two objects, like a doormat and a window. Explain the ways they are similar and different.     
3. Use analogies. Find similarities between situations, practicing with two different stories or characters. For example, explain how the movements of a person running the high hurdles at a track meet is similar to a deer jumping fences while running through a pasture.  
4. Look for discrepancies. Explore the gaps in a social media post. Read a news article or watch a video on a topic and search information that may be missing or incorrect.  
5. Use provocative questions. Think about situations that do not exist currently. Ask what-if questions like, “What if the U.S. was still a British colony?” How would things be different?  
6. Consider examples of change. Explore the changes that have taken place after alterations or modifications have been make. For example, if you are in high school, drive past your old elementary school or junior high. Do they look the same to you? If they are different, describe what has made them different.  
7. Intuitive expression. Use your senses to describe how you feel. “I’m so tired, I feel like I’m walking through a pool of molasses.” Consider a character you have read about in a book or that you are studying in a class. How would you react if put in the same circumstances?  
8. Examine your own development. Keep track of your mistakes for a week. After the week, think back to each one and record what you learned from each mistake.  
9. Practice visualization. Consider how things look from all angles. For example, draw how your room would look if you were only 2 inches tall. Dr. Temple Grandin, world renowned for her knowledge of animal behavior and her designs for animal handling facilities, stated that she learned and developed many of her methods by considering things from the animal’s perspective. In this video, animal behavior expert and autism advocate Temple Grandin discusses how she sees things. Watch with your students before completing the next activity. 
Cattle Behavior and Handling by Dr. Temple Grandin (7 minutes) 





 Ask students to choose one of the following warm-up activities to practice the creative thinking process or replace this activity with your own.

Option 1: Consider an example of change. Find pictures of yourself from different ages: a baby less than one year old, about three years old, second grade, eighth grade, and now. What things about your appearance have changed? What things about your appearance have not changed? Can you think of ideas or beliefs that you had when you were much younger but now don’t?  Describe the events, persons, or situations that have caused the difference.
Option 2: Try the incomplete figure test. This drawing exercise uses a small, simple scribble such as a half circle or loop to create a full drawing. Take the incomplete drawing given and add to it until you’ve developed a full drawing. Instructors can provide a small scribble to begin.
Option 3: Practice visualization. Draw how your classroom or cafeteria would look if you were suspended from the ceiling.



[bookmark: _Toc127189944]The Creative Problem Solving (CPS) Model
Creativity requires considering things from all different viewpoints and connecting things that might not seem to go together. Looking at a situation from different angles and generating many solutions uses divergent thinking rather than convergent thinking (the ability to produce a single solution for a situation). Creativity is influenced more by divergent thinking because creativity requires fluency (of words, associations, ideas, and expression), flexibility (spontaneous, adaptive, or striking out in new and unusual directions), and originality6. 
 
The Creative Problem-Solving Model (CPS) uses both convergent and divergent thinking to address situations. Divergent thinking and creativity are used to generate ideas and develop solutions, then convergent thinking is used to select a final solution for a plan of action. The steps used in the CPS model include activities common to other models of problem solving, such as identifying the goal or problem to be solved, using data to understand the issue, and creating a plan of action. However, the CPS model (see Figure 1) uniquely uses creativity to consider different points of view by formulating challenging questions, idea generation, fleshing out idea details, and then evaluating ideas against pre-determined criteria to develop the solution.
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Figure 1. The Creative Problem Solving Model (CPS) Examples of creative solutions used in agriculture today are available in the Agriculture Examples handout. Share this with your students to give them food for thought as they create their own solutions or to sensitize students to agriculture topics. 


[bookmark: _Toc127189945]Generating Solutions
Once the problem or situation has been identified, all its components must be clear and understood by all those responsible for finding a solution. Just as in other models, CPS uses data to learn as much as possible about the problem as possible. The data should help answer questions such as7: 

· Who is affected by the problem or situation?   
· Who is involved in solving the issue?  
· What elements or different parts or people are involved with this problem?  
· When and where did it occur? Why is this happening?  

The way the problem is stated can help or hinder the process. Considering a problem in a certain way could create roadblocks during idea generation. Sometimes re-framing the problem can make generating ideas simpler. Osborn and Parnes7 suggested asking a question that invites exploration by using a statement like, “In what ways might I _____?” For example, if the problem is “I don’t have money for gas”, then consider restating the problem as, “In what ways might I get more money for gas?” By looking at this problem through a question, it appears easier to generate ideas on the different ways to get gas money.    
 
Even with problems re-framed in different ways, at times, it can be difficult to come up with ideas. This problem could come from fear of rejection because the idea could sound stupid or strange. Early creativity researchers Guilford and Williams5 both stated that it is critical that during idea generation NO ONE makes a judgement, not other members of the group or the individual generating the ideas, on whether they like or dislike an idea. Idea generation strives for quantity; the more ideas, the better. The quantity of ideas breeds quality of ideas. During this generation time, the person or group needs to write down EVERYTHING, even the ideas that later you might think are silly or crazy. In the idea generation stage, consider combining objects or parts of objects to create a new one, and do not try to explain what you mean. The explanation of your idea will come later during the elaboration phase when details are added to make the concept clearer7. 

Practice generating creative solutions to one of agriculture’s current issues. Lamm et al. list seven themes and examples in their article. Other themes are available here. Have students work individually or in small groups and select a category. Set a timer for a 5-minute brain dump with students thinking of as many specific issues possible in that category. 

Emphasize that no ideas are bad ideas and quantity is more valuable than quality at this stage. Students may record their answers on Worksheet 2.



Developing creative ideas requires the willingness to consider many different things at once. This means crossing a variety of categories in the mind. The flexibility component of creativity is this ability to move freely between multiple categories in the mind at the same time. 
 
Idea generation and flexibility can be hampered by cognitive fixation. Cognitive fixation is the inability to produce more than one solution. Different research has shown that prior experiences or being shown multiple examples prior to an idea generation session can actually discourage original thought. While our prior experiences give us expertise needed to explore a situation and examples can be used to help explain, those same items could limit our ability to generate original ideas8. The experiences and examples illustrate the “acceptable” methods or strategies that have been used. Because our brain prefers to use shortcuts to efficiently complete tasks, it becomes fixed on already acceptable and established ideas, and finds it difficult to think through other possibilities. Generating new, original ideas takes more effort because the brain must be forced to bypass the acceptable routes it already knows4. 

After completing the previous activity, have students work in larger groups based on their theme to share lists and select their top three specific issues. Next, students will research two possible solutions to each issue plus a third idea of their own. Record all answers using Worksheet 3. During this activity, encourage respectful discussion and objective discussion. At the conclusion of this activity, reveal that they have begun the next step of the CPS model: Developing Solutions.
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The last steps of the CPS model involve the development of solutions, building acceptance, and implementing a plan of action. In order to develop solutions, the ideas generated in the previous step need to be more defined and clearer. Take a few of the ideas that you or your group like and add details. One of these ideas will become the basis for your solution. As with all problem solving, goals or criteria to measure results against must be defined before a plan is put into action. These criteria of a problem need to state the end result desired, have a method to measure whether the end result is obtained or not, consider the resources the solution requires and if those resources are available, and define the amount of time the solution has to generate the desired result. If an idea does not meet these predetermined criteria, then it is discarded. Ideas that the individual or group like AND meet the criteria are kept.  

The purpose of this activity is to provide practice for how deeply students will need to examine creative solutions to refine their final solution.

Select one issue and solution for the entire class (or a handful of issues for six-person discussion groups) to explore with the Six Hats Activity9. Assign each person a role or ask for six volunteers. Each person will take on one of the roles below to provide inputs on a certain aspect of the idea. You may also choose to assign a 7th student as a recorder/notetaker. 

1. Logic: facts related to the idea
2. Optimism: possibilities for the idea with no barriers
3. Judgement: opposite of Optimism, addresses the challenges or problems with the idea
4. Emotion: feelings or perceptions associated with the idea
5. Creativity: introduces new ideas or possibilities for the idea or product
6. Management: oversees the discussion and makes sure the team represents all perspectives



It is important to point out that ideas and solutions that solve a problem are not implemented by themselves. Especially in organizations, other people outside of the problem-solving process will be the ones who decide whether the solution is adopted and put in motion or not.  
 
Assisters are those people in the organization that can help get a solution adopted. These assisters can help by identifying others who can help with expertise, determining the best location to start and time to begin, and providing reasons to adopt the solution to other people in the organization. Resisters can be people that are against the idea, barriers to success, or actions that might cause opposition. Resisters must be overcome while assisters are strengths.  
 
If a solution is adopted, the final stage is developing a plan of action. A good plan of action lists five to six steps for implementing the idea7. These steps should be worded in the past tense and include a deadline date by which each step needs to be completed. 

Using Worksheet 4, students will select an agricultural issue and one idea for solving it. They will complete an analysis of the issue and solution, including details of the solution, criteria they would compare the solution to, resource needs and availability, estimated time needed, and assisters and resisters. Instructors can take this assignment one step further and have students present their findings to the class.
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The world and careers require people to use more creativity. Creativity is not a thing but rather a process that uses divergent thinking to consider many solutions to issues. The creative thinking process focuses on fluency, flexibility, and originality. The Creative Problem-Solving model uses steps found in other problem-solving models but adds the creative process to generate ideas and develop solutions. Even though research shows all children show high levels of creative thinking, experience and pressures to conform cause the level to fall in most individuals over time. Through the consistent use of creative thinking strategies, people can improve their ability to use creative thinking.
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