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Career, Technical, & Agricultural Education







COURSE:  

Computer Applications 1
UNIT 8: 

Problem Solving
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Annotation: 
In this unit students will learn how to solve problems using the seven steps of problem solving. They will apply these skills in class starters and enders. They will learn the importance of teamwork in problem solving. The students will also learn to troubleshoot and prevent computer problems.

Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
5 fifty minute periods
Author: 

Cate Buchanan, Dr. Frank Flanders, and Ben Edwards

Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
BCS-CA1-10
Students will develop strategies for solving problems. 
a)
Identify, prevent, or solve problems using technical or electronic equipment. 

b)
Identify, evaluate, and use resources such as hardware, software, and online support for problem identification and solution. 

c)
Work in a team to solve problems and share knowledge. 

GPS Academic Standards:
MM1P1
Students will solve problems (using appropriate technology). 
SCSh3 
Students will identify and investigate problems scientifically. 
ELA10LSV1 
The student participates in student-to-teacher, student-to-student, and group verbal interactions.
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Enduring Understandings: 
•
Problem solving is an important and valuable skill in business. Following preventative and diagnostic procedures can prevent problems or save time and money when problems do occur.
Essential Questions: 

•
Why are problem solving skills important? 

•
When will problem solving skills be useful in life?
•
What are the seven steps used to solve a problem?

•
How can teamwork help to solve problems?

•
Where can you apply teamwork and leadership skills?
Knowledge from this Unit:  
Students will be able to:
•
Explain problem solving skills.
· Describe teamwork and leadership skills.  
· Describe procedures to solve and prevent computer and relate hardware and software problems.
Skills from this Unit:  
Students will be able to:
•
Apply problem solving strategies.
· Utilize on-line help, hardware and software support to ID problem & solution.
· Work together for solving problems and sharing knowledge.
· Utilize technical and electronic equipment to ID, prevent, or solve problems.
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Assessment Method Type: 
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	x
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ Observe students working with partners

__ Observe students role playing

	X
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
_x_ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment Attachments and / or Directions: 
• Vocabulary Mix

• The Missing Dollar

• Student Note Guide for Steps in Problem Solving
• Lesson 1, 2, and 3 Test
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•
LESSON 1:  INTRODUCTION TO PROBLEM SOLVING

1.
Identify the standards. Standards should be posted in the classroom.
BCS-CA1-10
Students will develop strategies for solving problems. 
a)
Identify, prevent, or solve problems using technical or electronic equipment. 

b)
Identify, evaluate, and use resources such as hardware, software, and online support for problem identification and solution. 

c)
Work in a team to solve problems and share knowledge. 

2.
Review Essential Question(s). Post Essential Questions in the classroom. 



•
Why are problem solving skills important? 



•
When will problem solving skills be useful in life?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.
	Problem Solving
	Define & Identify the Problem
	Analyze the Problem

	Identifying Possible Solutions
	Selecting the Best Solutions
	Evaluating Solutions

	Develop an Action Plan
	Implement the Solution
	Teamwork

	Troubleshooting 
	Preventative
	


4.  
Interest Approach/ Mental Set for problem Solving


This is an activity to begin discussion about critical thinking and problem solving in the career pathway. Explain to the students that you want to discuss the importance of thinking through problems and logical thinking. Read the problem to the class or provide each student with a handout (minus the answers) and ask them to try to find the missing dollar. This is an old brain-teaser activity adopted for CTAE use. The Missing Dollar handout has the problem and questions to be used by the students.
PROBLEM:  Three students checked into a hotel room during a school trip. The room cost was $130 total. The school paid $100 in advance for the room, leaving a balance of $30. The students paid $10 each at check-in to cover the $30 balance. After they went to the room the manager realized that he had overcharged them since the convention rate was $125 for the room. The manager gave a clerk $5 in $1 bills  to return to the students. On the way to their room the clerk could not decide how he was going to split $5 among three people. He decided to keep $2 for his trouble and to make the math easier. The clerk gave $1 to each student. The three students had now paid $9 each, or a total of $27. This, plus the $2 the clerk kept for himself, makes a total of $29. What happened to the other dollar?
ASSIGNMENT: 

1. Write an explanation of what happened to the missing dollar.

2. Determine how much each member should have received if the clerk had split the $5 among the three members?  

SOLUTION:

1. Nothing happened to the dollar. All the money is still there. They paid $9 each for a total of $27. Plus the $3 they got back is a total of $30. They were supposed to pay $25 but they actually paid $27 because the clerk kept $2.

($25 for the room + $2 for the clerk = $27)

$30 initial charge - $3 refund = $27 

Each paid $9 and $9 x 3 = $27

The trick is in the statement, "The three students had now paid $9 each, or a total of $27. This plus the $2 the clerk kept makes a total of $29.”

The $27 is the total payment and $2 is a cost, not a payment.  It just happens to add up to $29 giving the illusion of a missing dollar.

2.  Each student should have gotten back $1.67 – rounded up from $1.6666666.  ($5 divided by three students = $1.666…)

5.  
Interest Approach/Mental Set for Problem Solving


TASK:


Use the following exercise as a mental set activity, class starter or as an end of class activity.  The activity will determine the number of students in your class and students age. Read aloud, project or write the instructions on the board and ask students to complete the exercise without sharing information. This will require that they determine the number of students in the class. The teacher should either give them the number or have a designated student count for the class. The activity will take about 10 minutes.

This activity uses different numbers in step 5 for different years. The activity can be updated for the next year by incrementing the numbers in Step 5 by one.  Years 2010-2012 are provided.
2010 Version

(For use in 2010 only)

1. Start with the number of students in your class.

2. Multiply this number by 2.

3. Add 5

4. Multiply it by 50.

5. If you have already had your birthday this year add 1760. If you haven't, add 1759.

6. Now subtract the four-digit year that you were born.

The first two digits of the result is the number of students in your class and the two digits to the right is YOUR AGE!

2011 Version

(For use in 2011 only)

1. Start with the number of students in your class.

2. Multiply this number by 2.

3. Add 5

4. Multiply it by 50.

5. If you have already had your birthday this year add 1761. If you haven't, add 1760.

6. Now subtract the four-digit year that you were born.

The first two digits of the result is the number of students in your class and the two digits to the right is YOUR AGE!

2012 Version

(For use in 2012 only)

1. Start with the number of students in your class.

2. Multiply this number by 2.

3. Add 5

4. Multiply it by 50.

5. If you have already had your birthday this year add 1762. If you haven't, add 1761.

6. Now subtract the four-digit year that you were born.

The first two digits of the result is the number of students in your class and the two digits to the right is YOUR AGE!

6.
Hand out the Vocabulary handout. Pass out the Vocabulary Mix and have the students complete the assignment using their problem solving skills.


•
LESSON 2:  STRATAGIES FOR PROBLEM SOLVING

1.
Review Essential Questions. Post Essential Questions in the classroom. 
• 
What are the seven steps used to solve a problem?




•
When will problem solving skills be useful in life?

2.
 Handout the Student Notes Guide for Steps in Problem Solving. Have the students complete this while you present the Steps in Problem Solving PowerPoint. 

3.
Take up the Student Notes Guide for Steps in Problem Solving sheet and grade it.
4.    Discuss with the class different methods of problem solving that they have used.


Ask the students what method for problem solving has been the most successful for them, why


Ask the students what method have they used that was unsuccessful and why they found it unsuccessful?

•
LESSON 3:  TEAMWORK

1.
Review Essential Questions. Post Essential Questions in the classroom. 

•
How can teamwork help to solve problems?

•
Where can you apply teamwork and leadership skills?
2.     Choose one of the following scenarios:

A. 
 A turf grass company produces and sells lawn grass seed.  They ship to locations all over the U.S.  They have asked your team to help them solve a problem.  They recently produced a new lawn grass that produces a yellow-green color turf.  Other than the color, the grass has many superior qualities.  Early marketing shows that some customers complain about the yellow-green color of their lawn.  The grass will turn a desirable green color if it is heavily fertilized, but the grass then dies within a year.  Your team has been asked to suggest what the manufacturer can do to cope with the problem.  Your recommendation will be used by the company president to decide whether this seed can be released to the national market or whether it must discard the new turf variety.  

B. 
The noise level of Southeast Landscaping Company’s landscaping equipment has disturbed many residents of your city.  The city has threatened to ban the use of equipment, such as leaf blowers and string trimmers.  The company uses two- and four-cycle gasoline engines, which make the equipment very loud.  Your team has been asked to suggest what the landscaping company can do to avoid the problem.  Think of possible solutions to the noise problem. Your recommendation will be used by the company to present to the city council. 
C.  
Your team has been chosen to promote your career pathway at an open house at your school.  Your team must plan informative visuals, decorations, booths, etc. for your career pathway.  Propose a list of all the items you will need for an open house (poster board, snacks for guests, etc.).  Prepare a plan of action to promote your career pathway.

In preparing your plan, be sure to include the following criteria and document the steps:

1.     Explain the problem in detail.


2.
List all factors that must be considered.  


3.
Brainstorm with your team on solutions to consider.  


4.
Research each possible solution.


5.
Evaluate each possible solution.  


6.
Develop a plan of action.


7.
Compose your recommendation report including all details.

8.     Present the team report to the class.


Use the Scoring Matrix to evaluate the assignment.
3.    Separate students into two teams. Play Teamwork Skills Game. Offer the winning team five bonus points on their test at the end of the lesson. 
4. 
Pass out the Lesson 1, 2, and 3 Test. Have the students complete the sets and turn it in for a grade.
•
LESSON 4:  PREVENTING PROBLEMS TECHNOLOGY AND ELECTRONIC EQUIPMENT

1.
 Review Essential Questions. Post Essential Questions in the classroom.


•
When will problem solving skills be useful in life?


•
How can teamwork help to solve problems?
2.     Show students the Preventative Measures PowerPoint. Have them take notes.
3.
Pass out the Preventative Measures Quiz. Have the students complete this and turn it in for a grade.
•
LESSON 5:  TROUBLE SHOOTING ELECTRONICS


1. 
Review Essential Questions. Post Essential Questions in the classroom.




•
How can teamwork help to solve problems?




• 
What are the seven steps used to solve a problem?

2.    Show students the Basic Troubleshooting For Computers PowerPoint. Have them take notes.

3.    Pass out the Basic Troubleshooting For Computers quiz. Have the students complete this and turn it in for 

a grade.
•
ATTACHMENTS FOR LESSON PLANS

· The Missing Dollar

· Vocabulary
· Vocabulary Mix
· Student Notes Guide for Steps in Problem Solving
· Steps in Problem Solving
· Scoring Matrix

· Teamwork Skills Game
· Lesson 1, 2, and 3 Test
· Lesson 1, 2, and 3 Test KEY
· Preventative Measures

· Preventative Measures Quiz

· Preventative Measures Quiz KEY
· Basic Troubleshooting For Computers
· Basic Troubleshooting For Computers Quiz
· Basic Troubleshooting For Computers Quiz KEY
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Web Resources:
•
http://www.pitt.edu/~groups/probsolv.html
Materials & Equipment: 
•
Computers with Microsoft Office Suits 
21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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Administrative/information Support
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