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	PREPARATION:  Summary of “to do’s” that the teacher should understand and prepare before bringing this lesson to the classroom.

	
Teachers will need to ensure that the proper supplies are available for students to build their solutions.  

Information:
Before starting this exercise, students should have an understanding of material covered in:

Materials:
· Construction Paper
· Foam core
Tools:
· Internet
· Scissors
· Adhesive
· Engineering scale
· SolidWorks® 
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	SAFETY:  Summary of safety strategies in the lesson.

	
Please use this space to describe safety procedures or highlights for this lesson.  
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	DESIRED RESULTS:  

	ESTABLISHED GOALS:
	
	TRANSFER:

	
Problem Solving Techniques and Applications Standards:

Teachers should use the STEM Academy Standards Correlation System available in the STEM Connections area of a unit to extract specific standards and insert these standards here.






	
	
	Students will be able to independently use their learning to…

· Interpret on- and off-site factors that influence design


	
	
	MEANING:

	
	
	UNDERSTANDINGS
Students will understand that...

· There are various cultural factors that influence the site design
· Development of certain technologies lead to impacts on various industries

	ESSENTIAL QUESTIONS
Students will keep considering...

· How their design could be improved
· How golf courses could be changed to better improve the game of golf

	
	
	ACQUISITION OF KNOWLEDGE AND SKILL:

	
	
	Students will know...
· How environmental impacts affect design
· How to generate team-based solutions based on parameters

	Students will be skilled at...
· Describing types of golf courses by setting
· Describing types of golf courses by length
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	EVIDENCE:  

	EVALUATIVE CRITERIA:
	
	ASSESSMENT EVIDENCE:

	

· Completion
· Constructed and designed well 
· Golf course development rubric

	Performance Task(s): 

Golf Course Development
In this activity, students will design one hole of an 18-hole golf course in teams of three.


	


	Other Evidence:  
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	LEARNING PLAN:  Summary of Key Learning Events and Instruction

	
Outline:

1) Set Introduction
This will be the last activity during this course. Use this time to review and discuss the course with hindsight. Discuss with your students what they liked and disliked. You can then use this information to make modifications to the course during future semesters.

2) Prepare Case Studies
Instructors should prepare for this case study by visiting Tony S. Ristola’s website: 
http://www.agolfarchitect.com/aboutus.htm

Review the courses Ristola has designed and constructed. Your students will either love or hate golf and the facilities used to play the game. The objective here is not to discuss the positives or negatives of various golf courses; however, it may become a small portion of the initial project phase. Field trips or walks to your local course may be of interest, as some students may have never set foot on one.

3) Assemble Supplies
Supplies are relatively easy to assemble for this case study. Make sure you have enough construction paper available in the correct colors (see case study parameters). You will need foam core or extruded polystyrene foam (available at a hardware store) to build each group’s hole. Remember, concurrent engineering is the theme in this case study, so they have to match up their hole with both the previous hole  and the following hole. Three-dimensional vegetation is encouraged but must be to scale. A good base to set all the model holes on is 3" extruded polystyrene sheets. Plywood or even a tabletop could work also. Make that decision based on the resources and space available. Scale is a critical portion of the case study and should remain at 1"=60' for the model and 1"=100' for the drawings. Obtain at least one engineering scale for each group, so they work in agreement. CAD drawings are encouraged, and 3D animations will be helpful for presentations.

4) You should assign holes to groups for an 18-hole regulation course (70-72 rating, 6200-6500 yards or 6200-6700 yards)
· 4 holes up to 250 yards each
· 10 holes at 251-470 yards
· 4 holes ≥  471-550 yards
· At least one champion holes ≤ 120-225 or 285-470

5) Each group will be responsible for their own material. A grading rubric has been provided.

Progress Monitoring:
· The instructor will need to monitor the classroom, checking students’ work and ensuring students are on task and following directions 
· Ensure students store their projects at the end of class and no materials leave the room
· At the end of the activity, post student projects in the room and provide appropriate feedback
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	DIFFERENTIATION:  Summary of Key Differentiation Techniques

	
Please use this space to insert your differentiation techniques.  Depending on the needs of students, various techniques might be needed in a classroom, therefore use the information below and experts in the area needed to design your plan for differentiation.



The ASCD Study Guide for Integrating Differentiated Instruction and Understating by Design: Connecting Content and Kids.
by Carol Ann Tomlinson, Jay McTighe

Integrating Differentiated Instruction and Understating by Design: Connecting Content and Kids.
by Carol Ann Tomlinson, Jay McTighe
ISBN-13: 978-1416602842   
ISBN-10: 1416602844

Differentiating Reading Instruction
by Laura Robb.
ISBN13: 9780545022989

A Teacher's Guide to Differentiating Instruction
The Center for Comprehensive School Reform and Improvement
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	CAREER CONNECTIONS:  Summary of Career Opportunities Associated with this Lesson

	
Please use this space to insert careers that might be connected to this lesson. This section will need continuous updating as new careers and emerging technologies change the opportunities available in the workforce.

Civil Engineers
	Civil engineers design things such as golf courses and cities

Professional Golf Player
	Professional golf players play their sport on golf courses

Engineer
	Engineers need to work together in teams and collaborate with other teams

Good sources for career connections:

Occupational Outlook Handbook
http://www.bls.gov/ooh

The National Career Clusters® Framework
http://www.careertech.org/career-clusters
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	KEYWORDS:  Please Insert Keywords from this Lesson with their Definitions

	
Please use this space to insert keywords and their definitions
Use resources like dictionary.com to find definitions to your keywords



DESIGN – to prepare a preliminary sketch or plan 
DEVELOPMENT – the act or process of developing; growth; progress
COURSE – a direction or route
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