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ENGINEERING AND VIRTUAL PROBLEM SOLVING CURRICULUM MAP

	DAY
	CONTENT
	STANDARDS & BENCHMARKS
	SKILLS

(students will be able to)
	ASSESSMENTS

(may include but is not limited to)
	ESSENTIAL QUESTIONS
	INSTRUCTIONAL STRATEGIES

(may include but is not limited to)

	1 
	Course Introduction                               Course Outline, Rules/Regulations & Policy, Safety procedures, Lab Tour, Instructor Expectations
	Standard 1

Students will be able to identify, organize, plan and allocate resources as they apply to time management, materials and human resources (to be demonstrated and assessed throughout the remainder of the course).

Benchmark:

1) Demonstrate proficient or above proficient class participation.

2) Demonstrate proficient or above proficient behavior regarding tardiness to school and class.

3) Demonstrate proficient or above proficient behavior as described in Boone Community School District Code 502.1 and 502.2

4) Demonstrate proficient or above proficient materials/tool/supply management.

Standard 2

Students demonstrate interpersonal skills and work well with others (to be demonstrated and assessed throughout the remainder of the course).

Benchmark:  

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level.

 
	*Know the general safety rules, course expectations and grading system of the course.                                                     *Adapt to the requirements and safe working rules as outlined by the instructor.
	*Industrial Technology Rubric for Standard I.
	Can the student function safely and effectively within the rules and regulations set by the organization and the facilitator/teacher?

Can students meet deadlines and course requirements?
	Lecture

	2 - 4
	Baseline Problem Solving Skills                                     Collect baseline information on students’ problem solving skills.          Introduce the formative assessments to be used throughout the semester.  Emphasize the fact that grades will be based on multiple factors such as teamwork with individual accountability, demonstration of problem solving as well as personal growth demonstrated over the semester.
	Standard 2

Students demonstrate interpersonal skills and work well with others 

Benchmark:  

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level.


	*Identify the measures to be used for assessment within the course such as group and individual performance rubrics.                     *Complete questions regarding current problem solving tools students use as individuals, the comfort they have regarding a learning environment, and factors regarding problem-solving styles.
	*Group Process and Student Individualized Performance Inventory (Custer et al.)                            *Technological Problem Solving Inventory (Wu, Custer & Dyrenfurth)             *Learning Environment Comfort Questionnaire          *APU's Modeling Assessment.                          *Instructor's Problem Solving Checklist
	Can the student work as part of a team?

Will the student be able to show growth in problem solving skills over the course of the semester?
	Lecture

Written Assessment

	5 - 8
	Why Problem Solving?         Introduces students to the rationale for developing problem solving skills.   Show a content map of the items that will be discussed.  Ask questions about what will be covered so students think about the content instead of just sit passively.                                    Explore the definition of problem solving and creativity.  Have students take different problem solving schemes and describe/present them to the class.  Explain paradigm shifts and how they work.  Complete problem solving activities related to lectures.                               
	Standard 2

Students demonstrate interpersonal skills and work well with others.

Benchmark

1) Exercises shared leadership by working cooperatively, displaying teamwork, communicating ideas to justify a position, persuades and convinces others, responsibly challenges existing procedures and policies at a proficient or above proficient level.

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level. 

Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2) Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Identify current problems that pertain to an individual student and/or that are currently in the news.                 *Identify and discuss the types of problem solving skills the individual uses most often/feels most comfortable with at the current time.                              *Discuss the relationship between problem solving and learning.                             *Define creative problem solving.                                      *Sketch and discuss a paradigm shift curve.
	*Written quizzes on aspects of problem solving.                 *Completed activities as assigned by the instructor.                              *Participation in class discussions.                            *Written entry in log/journal describing, "What important idea(s) have you learned" and "What important question(s) do you still have"?       
	Can students identify reason(s) problem solving is beneficial in the society in which they currently live? 

Can students discuss a concept as part of a team?
	Lecture

Group discussion

Demonstration exercises

Written work

Individual practice

Oral reports

	9 - 14
	Visualizing and Memory      

Show map of content to be covered.  Have students discuss the content.  Use the jig sawing method to have students learn different techniques for memorizing.  Use the jig sawing method to have students learn different techniques for visualization.        
	Standard 2

Students demonstrate interpersonal skills and work well with others.

Benchmark

1) Exercises shared leadership by working cooperatively, displaying teamwork, communicating ideas to justify a position, persuades and convinces others, responsibly challenges existing procedures and policies at a proficient or above proficient level.

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level. 

Standard 3

Students will be able to access and use information effectively.

Benchmark 

2)  Students will organize and maintain information at a proficient or above proficient level.

3) Students will interpret and communicate information at a proficient or above proficient level. 

Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Participate in mental language activities that explore memory, visualization, thinking and learning.                                       *Record the types of problem solving strategies used in class.                             *Apply what they have learned in class to analyze the learning strategies taught in other classes.
	*Completed activities as assigned by the instructor.                               *Participation in class discussions.                          *Enter types of problem solving activities used in the instructor's Problem Solving Checklist.                   *Analyze the types of teaching strategies teachers teach in other classes using the instructor's Problem Solving Checklist                  *Written entry in log/journal describing "What important idea(s) have you learned" and "What important question(s) do you still have"?                                        *Instructor's Problem Solving Checklist 
	Can students utilize new techniques for improving memory?
	Lecture

Group discussion

Demonstration exercises

Written work

Individual practice

	15 -18
	Model of Thinking Preferences                          *Introduce students to the idea of learning preferences by having them identify activities they prefer to do.                    *Emphasize that this isn't scientific as conducted in class and it does not reflect intelligence.                *Have students discuss how becoming aware of different preferences and trying new ways of approaching problems may increase problem-solving abilities.                  Have students try different styles of thinking.  
	Standard 2

Students demonstrate interpersonal skills and work well with others.

Benchmark

1) Exercises shared leadership by working cooperatively, displaying teamwork, communicating ideas to justify a position, persuades and convinces others, responsibly challenges existing procedures and policies at a proficient or above proficient level.

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level. 

Standard 3

Students will be able to access and use information effectively.

Benchmark 

2)  Students will organize and maintain information at a proficient or above proficient level.

3) Students will interpret and communicate information at a proficient or above proficient level. 

Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Participate in thinking style discussions.                  *Participate and reflect on activities that demonstrate different thinking styles.          
	*Completed activities as assigned by the instructor.                                               *Participation in class discussions.                           *Written entries in journal/log describing the comfort level with the type of learning style that was explored.                                                  *Written entry in log/journal describing, "What important idea(s) have you learned" and "What important question(s) do you still have"?       
	Can students identify their own strengths and weaknesses within the context of learning styles?

Can students implement new strategies that help them grow outside their current thinking preference mode?
	Lecture

Group discussion

Demonstration exercises

Written work

Individual practice

	19 - 21
	Barriers to Creative Thinking                                  Identify and demonstrate with student participation the barriers to creative thinking which include false assumptions, habits and attitudes.


	Standard 2

Students demonstrate interpersonal skills and work well with others.

Benchmark

1) Exercises shared leadership by working cooperatively, displaying teamwork, communicating ideas to justify a position, persuades and convinces others, responsibly challenges existing procedures and policies at a proficient or above proficient level.

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level. 

Standard 3

Students will be able to access and use information effectively.

Benchmark 

2)  Students will organize and maintain information at a proficient or above proficient level.

3) Students will interpret and communicate information at a proficient or above proficient level. 

Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Participate in discussions related to barriers to creative thinking.                  *Participate and reflect on activities regarding barriers to creative thinking.          
	*Completed activities as assigned by the instructor.                               *Participation in class discussions.                           *Analyze one's negative thinking and set goals to promote positive thinking.                                                  *Written entry in log/journal describing, "What important idea(s) have you learned" and "What important question(s) do you still have"?         
	Can students identify areas in society/personal life/school where habits, false assumptions and attitudes are barriers to creative thinking?
	Lecture

Group discussion

Demonstration exercises

Written work

Individual practice

	22
	Creative Thinking Skills Assessment:                                                   Conduct an individual assessment to evaluate how students are processing classroom exercises and information.  Use this as a method of individual accountability.
	Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Apply how the content taught thus far applies to the individual student.
	*Written report demonstrating the understanding of the creative thinking process covered to date within the course.                                    *Projects or written assignments demonstrating what has been learned.        
	Can students articulate how their thinking is changing to this point in the course?
	Written assessment

Projects

	23 - 27
	Defining the Problem              Begin to lead students through the problem solving process.  Make it clear that this is the same process that they will be using when they begin to work on their own.  Thus the methods that we are using here are "practice for when they work on their own".   Relate the processes that are being used here have corresponding "types of thinking" as defined by the text.  Have students begin to look at "problems" that they are personally interested in that they would like to use in the course.  Use case studies to lead students through the problem solving process.  This will include identifying the real problem or issue at hand.  Deciding how to collect data regarding the problem, defining the problem and keeping a log or journal regarding the problem. It will carry on through brainstorming, judging and evaluation, implementation and communication.        
	Standard 2

Students demonstrate interpersonal skills and work well with others.

Benchmark

1) Exercises shared leadership by working cooperatively, displaying teamwork, communicating ideas to justify a position, persuades and convinces others, responsibly challenges existing procedures and policies at a proficient or above proficient level.

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level. 

Standard 3

Students will be able to access and use information effectively.

Benchmark 

2)  Students will organize and maintain information at a proficient or above proficient level.

3) Students will interpret and communicate information at a proficient or above proficient level. 

Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 5

Students will be able to work with a variety of technologies and apply technology to a given task.

Benchmarks

1) Students will select technologies, choose procedures, tools or equipment including computers and related technologies suitable for a given task at a proficient or above proficient level.

2) Students will demonstrate an understanding of the overall intent and proper procedures for setup and operation of equipment at a proficient or above proficient level.

3) Students will maintain and troubleshoot equipment including preventing, identifying, or solving problems with equipment including computers, machines, hand tools and other technologies at a proficient or above proficient level. 

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Examine a real problem, case study or posed problem and identify what type of problem actually exists.                                         *Collect data regarding a problem.                                  *List facts related to the posed problem.                         *Determine the constraints for the problem.                           *Examine the social implications of the problem. 

 *Narrow the scope of the identified problem.                    *Communicate with others to clarify the problem.                               *Take appropriate action to continue with the problem solving process
	*Completed activities as assigned by the instructor.                               *Participation in class discussions.                            *Keep a log/journal with general information about the problems discussed as well as specific data collected about the problem.  Solutions tried that didn't work and thoughts on alternative solutions.                                           *Written entry in log/journal describing, "What important idea(s) have you learned" and "What important question(s) do you still have"?                                       *Instructor's Problem Solving Checklist
	Can students identify problems that exist in their society/world?

Can students accurately and articulately define the identified problem?

Can students collect information and data regarding the identified problem?

Can students analyze the problem for impacts?
	Lecture

Group discussion

Demonstration exercises

Written work

Individual practice

Practice problem solving skills

Rubrics

	28 - 31
	Brainstorming and Teamwork                                Discuss the rationale for teamwork and where it is used.  Identify the roles of people in teams and set up several teams for demonstration of teamwork and brainstorming exercises.                                        Discuss the rules for brainstorming.                         Introduce different scenarios so students will need to participate in different types of brainstorming activities.          Relate this to the type of thinking that is needed as it relates to the concepts being discussed.                   Have students update their Problem Solving Checklist as new methods of brainstorming are practiced.                               
	Standard 2

Students demonstrate interpersonal skills and work well with others.

Benchmark

1) Exercises shared leadership by working cooperatively, displaying teamwork, communicating ideas to justify a position, persuades and convinces others, responsibly challenges existing procedures and policies at a proficient or above proficient level.

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level. 

Standard 3

Students will be able to access and use information effectively.

Benchmark 

2)  Students will organize and maintain information at a proficient or above proficient level.

3) Students will interpret and communicate information at a proficient or above proficient level. 

Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Participate in brainstorming activities.                                         *Participate in a team to come up with a variety of solutions to a real or case-study problem.                               
	*Completed activities as assigned by the instructor.                               *Participation in class discussions.                            *Keep a log/journal with information regarding brainstorming                                *Written entry in log/journal describing, "What important idea(s) have you learned" and "What important question(s) do you still have"?                                       *Instructor's Problem Solving Checklist
	Can students brainstorm as part of a team in exercises as they relate to problem solving activities?

Are students able to identify and use different brainstorming methods?
	Lecture

Group discussion

Demonstration exercises

Written work

Individual practice

Practice problem solving skills

Rubrics

	32 - 35
	Judging and Evaluating        

 Use ideas from previous lesson or come up with new ideas for students to evaluate.                                 Discuss and lead activities that demonstrate to students how to refine ideas, rank them to a set of criteria, and make decisions based on the available information.    Have students evaluate the social, economic, cultural and other impacts that they are discussing.
	Standard 2

Students demonstrate interpersonal skills and work well with others.

Benchmark

1) Exercises shared leadership by working cooperatively, displaying teamwork, communicating ideas to justify a position, persuades and convinces others, responsibly challenges existing procedures and policies at a proficient or above proficient level.

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level. 

Standard 3

Students will be able to access and use information effectively.

Benchmark 

2)  Students will organize and maintain information at a proficient or above proficient level.

3) Students will interpret and communicate information at a proficient or above proficient level. 

Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Develop a list of criteria used to rank problems or decisions.                                  *Make a judgment regarding the best ideas or solutions for a given problem or decision.                 *Participate in judging and evaluating activities.
	*Completed activities as assigned by the instructor.                               *Participation in class discussions.                            *Keep a log/journal with information regarding judging and evaluating                                *Written entry in log/journal describing, "What important idea(s) have you learned" and "What important question(s) do you still have"?                                       *Instructor's Problem Solving Checklist
	Can students generate and rank criteria for making problem-solving decisions?

Cans students identify the steps in generating evaluation criteria for problem solving?
	Lecture

Group discussion

Demonstration exercises

Written work

Individual practice

Practice problem solving skills

Rubrics

	36 - 40
	Marketing the Solution       

Lead students through the considerations needed to be made when trying to gain approval for project implementation.  Relate how this will also make for more effective solutions since a number of considerations such as budgets, time, culture, schedules, etc.  need to be considered.  
	Standard 2

Students demonstrate interpersonal skills and work well with others.

Benchmark

1) Exercises shared leadership by working cooperatively, displaying teamwork, communicating ideas to justify a position, persuades and convinces others, responsibly challenges existing procedures and policies at a proficient or above proficient level.

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level. 

Standard 3

Students will be able to access and use information effectively.

Benchmark 

2)  Students will organize and maintain information at a proficient or above proficient level.

3) Students will interpret and communicate information at a proficient or above proficient level. 

Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 5

Students will be able to work with a variety of technologies and apply technology to a given task.

Benchmarks

1) Students will select technologies, choose procedures, tools or equipment including computers and related technologies suitable for a given task at a proficient or above proficient level.

2) Students will demonstrate an understanding of the overall intent and proper procedures for setup and operation of equipment at a proficient or above proficient level.

3) Students will maintain and troubleshoot equipment including preventing, identifying, or solving problems with equipment including computers, machines, hand tools and other technologies at a proficient or above proficient level. 

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Develop a plan to market or sell the idea they are working on to peers, supervisors or superiors.                                 *Develop a timetable or schedule for a particular project.                                            *Create a budget needed to implement the project.             *Present information in a manner that will persuade people to approve project implementation.
	*Completed activities as assigned by the instructor.                               *Participation in class discussions.                         *Oral/written persuasive presentation meeting criteria needed for project implementation.                      *Keep a log/journal with information regarding marketing the solution.                   *Written entry in log/journal describing, "What important idea(s) have you learned" and "What important question(s) do you still have"?                                       *Instructor's Problem Solving Checklist
	Can students complete logistics (time tables, budgets and marketing plans) to sell an idea or product?

Can students effectively present a persuasive speech to an audience?
	Lecture

Group discussion

Demonstration exercises

Written work

Individual practice

Practice problem solving skills

Rubrics

	44- 45
	Communicating                      Emphasize that good communication leads to more effective working conditions.   Give students scenarios in which they can role play, practice or analyze good and bad communication techniques.  This should include both oral and written communication.  Have them practice conversations they might need when they are communicating with strangers via fax, email, telephone, etc.
	Standard 2

Students demonstrate interpersonal skills and work well with others.

Benchmark

1) Exercises shared leadership by working cooperatively, displaying teamwork, communicating ideas to justify a position, persuades and convinces others, responsibly challenges existing procedures and policies at a proficient or above proficient level.

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level. 

Standard 3

Students will be able to access and use information effectively.

Benchmark 

2)  Students will organize and maintain information at a proficient or above proficient level.

3) Students will interpret and communicate information at a proficient or above proficient level. 

4) Students will use technology to access and process information at a proficient or above proficient level. 
Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 5

Students will be able to work with a variety of technologies and apply technology to a given task.

Benchmarks

1) Students will select technologies, choose procedures, tools or equipment including computers and related technologies suitable for a given task at a proficient or above proficient level.

2) Students will demonstrate an understanding of the overall intent and proper procedures for setup and operation of equipment at a proficient or above proficient level.

3) Students will maintain and troubleshoot equipment including preventing, identifying, or solving problems with equipment including computers, machines, hand tools and other technologies at a proficient or above proficient level. 

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Participate in class discussions.                               *Practice different kinds of communication skills.               *Use good communication skills as they develop their independent projects.
	*Completed activities as assigned by the instructor.                               *Participation in class discussions.                            *Keep a log/journal with information regarding judging and evaluating                                *Written entry in log/journal describing, "What important idea(s) have you learned" and "What important question(s) do you still have"?                                       *Instructor's Problem Solving Checklist
	Can students use communication skills to seek out information regarding problem solving?
	Lecture

Group discussion

Demonstration exercises

Written work

Individual practice

Practice problem solving skills

Rubrics

	46 - 47
	Assessment                             Conduct assessments that gather mid-course data (after instruction regarding problem solving and before project work) to look at student growth and achievement and to use as a formative assessment during the application phase of the course.
	Standard 3

Students will be able to access and use information effectively.

Benchmark 

2)  Students will organize and maintain information at a proficient or above proficient level.

3)  Students will interpret and communicate information at a proficient or above proficient level. 

Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Answer questions regarding problem-solving strategies used in the course.                                          *Answer questions regarding technological problem solving style.                  *Explain where they are in the formation of a project the problem solving strategies that they plan on using for the rest of the course.         
	*Group Process and Student Individualized Performance Inventory (Custer et al.)                            *Technological Problem Solving Inventory (Wu, Custer & Dyrenfurth)             *Learning Environment Comfort Questionnaire          *APU's Modeling assessment.                            *APU's Extended Project Work assessment or variation thereof                  *Instructor's Problem Solving Checklist
	Do students show growth in problem solving abilities from the beginning of the semester?
	Written assessment

Interview

Oral reporting

Rubrics

	48 - 82
	Individual Problems                  Students will select an independent project of personal interest that they can work on.  The teacher will participate as a guide in the problem solving process as they work on activities of personal interest and apply the problem solving strategies they have learned in class.  Activities may include field trips, data collection in school or community, guest speakers, industry/college visits, email, fax, internet searches, telephone calling, or other as needed to gain insight into the given problem.
	Standard 2

Students demonstrate interpersonal skills and work well with others.

Benchmark

1) Exercises shared leadership by working cooperatively, displaying teamwork, communicating ideas to justify a position, persuades and convinces others, responsibly challenges existing procedures and policies at a proficient or above proficient level.

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level. 

Standard 3

Students will be able to access and use information effectively.

Benchmark 

2)  Students will organize and maintain information at a proficient or above proficient level.

3) Students will interpret and communicate information at a proficient or above proficient level. 

4) Students will use technology to access and process information at a proficient or above proficient level. 

Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 5

Students will be able to work with a variety of technologies and apply technology to a given task.

Benchmarks

1) Students will select technologies, choose procedures, tools or equipment including computers and related technologies suitable for a given task at a proficient or above proficient level.

2) Students will demonstrate an understanding of the overall intent and proper procedures for setup and operation of equipment at a proficient or above proficient level.

3) Students will maintain and troubleshoot equipment including preventing, identifying, or solving problems with equipment including computers, machines, hand tools and other technologies at a proficient or above proficient level. 

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Apply problem-solving strategies learned in class to a problem of their own design.                                        *Brainstorm multiple solutions to a project.                 *Create a list of judging criteria to make decisions.
	*Group Process and Student Individualized Performance Inventory (Custer et al.)                                       *APU's Extended Project Work assessment or variation thereof done in the middle for gaining a "mid process" picture.           Instructor's Problem Solving Checklist.                  *Daily logs/journals.
	Can students apply what they have learned to a project of their choice?
	Lecture

Group discussion

Demonstration exercises

Written work

Individual practice

Practice problem solving skills

Individualized instruction

Rubrics

	83 - 85
	Presentation of Results         Students will present there work to their peers emphasizing the strategies used to complete the problem solving activities, analyzing what went wrong/right, and how they would change the project in the future.
	Standard 3

Students will be able to access and use information effectively.

Benchmark 

2)  Students will organize and maintain information at a proficient or above proficient level.

3)  Students will interpret and communicate information at a proficient or above proficient level. 

4)  Students will use technology to access and process information at a proficient or above proficient level. 

Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 5

Students will be able to work with a variety of technologies and apply technology to a given task.

Benchmarks

1) Students will select technologies, choose procedures, tools or equipment including computers and related technologies suitable for a given task at a proficient or above proficient level.

2) Students will demonstrate an understanding of the overall intent and proper procedures for setup and operation of equipment at a proficient or above proficient level.

3) Students will maintain and troubleshoot equipment including preventing, identifying, or solving problems with equipment including computers, machines, hand tools and other technologies at a proficient or above proficient level. 

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Participate in/complete an oral presentation regarding problem solving.                       *Synthesize personal work and explain it to others in an effective manner.
	*Group Process and Student Individualized Performance Inventory (Custer et al.)                                                         *APU's Extended Project Work assessment or variation thereof.                     *Speech/oral communication rubrics used in school or adapted from other sources.     
	Can students effectively communicate their problem-solving project to an audience?

Can students analyze strengths and weaknesses of their project?
	Oral reporting

Written assessment

Interview

Group discussion

Rubrics

Power point presentations



	86 - 88
	Final Assessment                             Conduct assessments that gather end-of-course data that looks at student growth and achievement.  Assessments will be used to evaluate student achievement and course effectiveness.
	Standard 2

Students demonstrate interpersonal skills and work well with others.

Benchmark

1) Exercises shared leadership by working cooperatively, displaying teamwork, communicating ideas to justify a position, persuades and convinces others, responsibly challenges existing procedures and policies at a proficient or above proficient level.

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level. 

Standard 3

Students will be able to access and use information effectively.

Benchmark 

2)  Students will organize and maintain information at a proficient or above proficient level.

3)  Students will interpret and communicate information at a proficient or above proficient level. 

4)  Students will use technology to access and process information at a proficient or above proficient level. 

Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 5

Students will be able to work with a variety of technologies and apply technology to a given task.

Benchmarks

1) Students will select technologies, choose procedures, tools or equipment including computers and related technologies suitable for a given task at a proficient or above proficient level.

2) Students will demonstrate an understanding of the overall intent and proper procedures for setup and operation of equipment at a proficient or above proficient level.

3) Students will maintain and troubleshoot equipment including preventing, identifying, or solving problems with equipment including computers, machines, hand tools and other technologies at a proficient or above proficient level. 

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Answer questions regarding problem-solving strategies used in the course.                                          *Synthesize information that enables the individual to answer questions regarding technological problem solving style.                  *Explain the strategies that were used to solve a selected problem.    
	*Group Process and Student Individualized Performance Inventory (Custer et al.)                            *Technological Problem Solving Inventory (Wu, Custer & Dyrenfurth)             *Learning Environment Comfort Questionnaire          *APU's Modeling assessment.                            *APU's Extended Project Work assessment or variation thereof                 *Instructor's Problem Solving Checklist
	Have students shown growth in problem solving abilities during the past 18 weeks?
	Written assessment

Interview

Oral Reporting

Rubrics

	89 - 90
	Lab/Equipment Maintenance:                         Lab equipment will be repaired, organized and stored as per teacher instruction.
	Standard 1

Students will be able to identify, organize, plan and allocate resources as they apply to time management, materials and human resources (to be demonstrated and assessed throughout the remainder of the course).

Benchmark:

2)  Demonstrate proficient or above proficient behavior regarding tardiness to school and class.

3) Demonstrate proficient or above proficient behavior as described in Boone Community School District Code 502.1 and 502.2

Standard 2

Students demonstrate interpersonal skills and work well with others.

Benchmark

1) Exercises shared leadership by working cooperatively, displaying teamwork, communicating ideas to justify a position, persuades and convinces others, responsibly challenges existing procedures and policies at a proficient or above proficient level.

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level. 


	*Inventory equipment, repairs and store materials appropriately.                                      *Accept responsibility for loss and damage.                      Organize portfolios, computer files and electronic presentations
	*Complete inventory following instructor directions.                                   *Rubric(s) for Industrial Technology Standards 2 as developed for Problem Solving Curriculum.
	Can students follow oral directions to improve safety and organization in the lab?
	Lecture

Maintenance activities

	91+
	Independent Study                  Students will work with the instructor to identify a problem of personal interest.  Arrangements will be made to implement the problem solving approach as best fits the students needs which might include but is not limited to:  job shadowing, modeling (electronic and non-electronic), working on technology-related problems in the Industrial Technology area, etc.
	Standard 2

Students demonstrate interpersonal skills and work well with others.

Benchmark

1) Exercises shared leadership by working cooperatively, displaying teamwork, communicating ideas to justify a position, persuades and convinces others, responsibly challenges existing procedures and policies at a proficient or above proficient level.

2) Serves clients/customers/instructors and works to satisfy customers’/instructors’ expectations at a proficient or above proficient level. 

Standard 3

Students will be able to access and use information effectively.

Benchmark 

2)  Students will organize and maintain information at a proficient or above proficient level.

3)  Students will interpret and communicate information at a proficient or above proficient level. 

4)  Students will use technology to access and process information at a proficient or above proficient level. 

Standard 4

Students will be able to assess the impact of products and systems.  

Benchmark:  
1) Knows how social organizational, ecological impacts and technological systems work and operates effectively with them.

2) Monitors and corrects performance – distinguishes trends, predicts impacts on system operations, diagnoses deviation in systems’ performance and corrects malfunctions.

3) Improve or design systems, suggests modifications to existing systems and develop new or alternative systems to improve performance at a proficient or above proficient level.

Standard 5

Students will be able to work with a variety of technologies and apply technology to a given task.

Benchmarks

1) Students will select technologies, choose procedures, tools or equipment including computers and related technologies suitable for a given task at a proficient or above proficient level.

2) Students will demonstrate an understanding of the overall intent and proper procedures for setup and operation of equipment at a proficient or above proficient level.

3) Students will maintain and troubleshoot equipment including preventing, identifying, or solving problems with equipment including computers, machines, hand tools and other technologies at a proficient or above proficient level. 

Standard 6

Students will be able to apply math, science and English concepts while developing skills and an understanding of The Designed World.

Benchmark:  

2)  Students will research topics of interest, utilize effective speaking, viewing and listening skills and read for technical concepts and applications as they relate to the Designed World at a proficient or above proficient level.


	*Identify the problem solving strategies used to complete the problem.           *Show growth in the number and/or depth of problem solving strategies used.                                           *Present results to peers, community members or superiors.             
	*Group Process and Student Individualized Performance Inventory (Custer et al.)                            *Technological Problem Solving Inventory (Wu, Custer & Dyrenfurth)             *Learning Environment Comfort Questionnaire          *APU's Modeling assessment.                            *APU's Extended Project Work assessment or variation thereof                 *Instructor's Problem Solving Checklist                   *Entering contests/scholarship competitions.
	Can students apply creative problem solving skills to an independent project?
	Lecture

Group discussion

Demonstration exercises

Written work

Individual practice

Practice problem solving skills

Individualized instruction

Rubrics
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