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Outline of Lesson
· Student will create a toy vehicle using parts provided
· Student will record the process
· Students will modify the process for maximum efficiency
· Students will time the process to show their success
Content (what is taught): 

· Critical thinking skills

· How to identify problem that may interfere with the completion of the toy vehicle

· Solutions to problems that may arise when completing the vehicle

· The ability to transfer the process for others to replicate

Context (how it is taught):

· Students will assemble a toy vehicle
· The time and process will be recorded
· The method will be recorded and shared using a modification process

Activity Description:

In this lesson, students will investigate how to efficiently put together a toy vehicle.  While they are putting the vehicle together, students will be using critical thinking skills to make necessary changes to their process.  For each change in the process, students will be recording the build times.  When the build process is optimized (toys built in minimum time), the students will create an instruction manual for other groups to use.

Standards: 

Math: ME1, ME2




Science: SA1
Technology: TD1, TD2, TD3, TD4


Engineering: EA1, EA2
Materials List:

· Several Toy Vehicle Kits

· Notebook

· Camera

· Pencil

Asking Questions: (Instructions Not Included)

Summary: The students will practice putting together a toy vehicle and brainstorm questions related to how a vehicle is created.  

Outline:

· Students will have two minutes to put the vehicles together

· Show students the different vehicles and provide examples and pictures of each

· Provide examples of questions and uses for each vehicle

Activity:  The teacher will give students two minutes to put the vehicles together.  After the time is up, the teacher will show the pictures of different vehicles.  Throughout the activity, the students will answer questions (below).

	Questions
	Answers

	How do you think cars are built?
	In a factory, in a shop, in a car garage

	Who builds the cars we use each day?
	Robots, men and women

	Could you build a car?
	Yes

	How could you build a car?
	Possibly by taking a model apart, looking at a video, watching someone else make one, etc.

	What parts of items will you need to complete this task?
	Tools, parts, glue, grease

	Is there anything you would change about how you put the vehicle together?
	Hopefully, students will say they need more time to complete the task and more time to get a plan together.  If the question of instructions arises, comment back to them that before instructions can be made, someone needs to try to put the item together or come up with a way to test.  If the way is effective and others can replicate then this is how instructions come about.

	Could you have done something differently as you put the care together?
	Yes

	Did you think about how to put the car together or just start?  Would it be better to think and plan before you start?
	Probably just start.  Yes it would be better to plan…use critical thinking!


Resources:

· Toy Vehicle Kits for Students to Assemble

Exploring Concepts: (Instructions Not Included)

Summary: Students will watch a video from Kawasaki on building a jet ski.  They will think about the process and what critical thinking skills must be utilized to accomplish this task.

Outline: 

· Show Kawasaki Jet Ski video and discuss the process they use to manufacture a jet ski or 4-wheeler

· Students will think about how critical thinking is used to build a jet ski

Activity: The students will watch a video from Kawasaki on building a jet ski (link below).  Discuss the different parts of critical thinking.  Pose a problem that requires some analysis for students to solve.  As they solve the problem, get students thinking about critical thinking skills.  What is critical thinking?  Why is it important to think critically when completing a task?  How does Kawasaki use critical thinking?  How do you use critical thinking?  

Resources:

· Kawasaki Jet Ski Video:http://www.youtube.com/watch?v=Vi4ejb1Y2BQ
· Toy Vehicle Kits for Students to Assemble
· Fundamentals of Critical Thinking: http://www.criticalreading.com/critical_thinking.htm
Instructing Concepts: (Instructions Not Included)

Critical Thinking

Critical thinking is the careful analysis of information to determine if there is enough justification to deem a conclusion as true.  It is a process of judgment that involves a skilled and structured thought process.  The critical thinker will carefully interpret and evaluate observations and information.  Understanding the nature of a problem or a question that is posed is another component of critical thinking.  Critical thinkers will have many qualities.  They tend to be logical, diverse in their thinking, think clearly, credibly, accurately, relevantly, and with depth.  

Identifying and Defining Significant Problems for Investigation: Identifying/defining the problem is one of the most difficult aspects of the critical thinking process.  If the problem were simple, the solution would probably be obvious and not require must thought.  Critical thinkers tend to look for the more difficult problems to solve.  They must first decide what is it that you actually want to know (frame the question).  For instance if a company is going to build a new building, it must be decided what are the needs for personnel, technology, required structure, location, etc.  These needs frame the problem to solve; that is building a new building.  Critical thinking that clearly defines the problem will save time, money and resources.  

Developing Solutions to a Problem or Project Completion: The critical thinker is often a good problem solver.  If one is to develop solutions to problems and get projects completed a problem solving process is an essential component.  Critical thinking and problem solving are often used interchangeably for good reasons because you can’t effectively do one without the other.  

Collect and Analyze Data to Make Informed Decisions: The collection and analysis of data involves tremendous critical thinking skills.  First, you have to decide what is it that you are actually trying to understand and then how will you collect data to learn about it.  The data must be collected without bias in a systematic manner.  The analysis of data involves careful evaluation of what the data really means.  Finally, the user has to make a judgment about what course of action must be taken based on the data that was collected and the inferences drawn from it.

Use Many Ways and Diverse Perspectives to Explore Solutions: Critical thinking is about more than solving problems.  Critical thinking continues to ask questions.  Is the solution the best alternative? Does it address all aspects of the problem?  Critical thinkers will try to solve problems in several ways considering the perspectives of many different people.  The constant push to clarify is at the heart of critical thinking.

A Few Final Thoughts: Critical thinking is a concept that is difficult to isolate.  The people who are really critical thinkers have good communication and technological skills.  They tend to be people that are open to diverse ideas and are not afraid to take risks.  The critical thinker is a problem solver and a leader. 

Organizing Learning: (Instructions Not Included)

Summary: The students will devise a plan to efficiently put the toy vehicles together.

Outline:

· Students will apply critical thinking in order to put toy vehicles together
· During the process, students will record their steps

· Students will time their steps to see how effective their process is

Activity: Students will gather different pieces that belong to the vehicle they are assembling.  The students will look at pictures of the vehicle and devise a plan for completing it.  After they have recorded their plan, students will start the process of assembling the vehicle and start the timer.  While they are assembling the vehicle, students will record their steps with the goal of creating instructions for the vehicle.  After awhile, ask students if there are problems with their process?  After the vehicle is complete, give students time to think about and come up with new ways or changes to their process.  If the process did not go well, could the students come up with an alternative way and scrap the old way?

After the students are done creating and possibly modifying their process for building the vehicle, they will compare their process with the other groups.  The students will hopefully be able to brainstorm new ways to change their process, and make it more efficient.

Understanding Learning: (Instructions Not Included)

Summary: Students will answer questions showing their understanding of the factors that affect the end product (completion of the vehicle).

Outline: 

· Formative assessment of critical thinking

· Summative assessment of critical thinking

Activity: 
Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Can the students determine what factors affected the process of completing the vehicle?

2) Can the students determine changes that could be made to make the process more efficient?

3) Can the students complete the task of creating the vehicle?

4) Can the students communicate with their teammates changes that could be made?

Summative Assessment: Students can complete the following writing prompt:
1) Describe the process/concept of critical thinking and how you applied it in this lesson.
2) Write an essay sharing where they started in the beginning of the lesson and where they ended.  Components of critical thinking must be included in the essay.
Students can complete the following performance assessment:
Create an instruction manual for the creation of the vehicle using a step-by-step process.  The instruction manual must include how critical thinking was applied in the thought process for creating the instructions.  After the instruction manual is created, another student will try to complete the process created to see how easy it is to follow.  After testing the instructions, feedback will be provided to the student who originally created the manual.
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