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Introduction
Annotation: Briefly describe the unit topics, tasks, methods, etc.
In this activity, students follow the entire engineering design method for their high school lunchroom.  They will observe the current set-up of the lunchroom and attempt to engineer a better layout that would allow a more effective flow of students, administrators, service personnel, and so forth.  This activity can be done in a single day or expanded to be used as a term project over a unit.
Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  

1 – 10 hours
Author: 
Daniel Brettschneider
Additional Author(s): 
Dr. Frank Flanders
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.
Focus Standards

GPS Focus Standards: Please list the standard and elements covered. 

ENGR-FET5 – Students will describe the essential systems and processes involved with invention, 



innovation, and entrepreneurship.


(a) Explain the problem solving processes used by engineers, designers, and other technologists.


(b) Demonstrate creative approaches to problem solving.


(c) Create a solution to a given problem.


(d) Test and evaluate a problem solution.


(e) Implement a problem solution.


(f) Develop marketing materials associated with a problem solution.

ENGR-STEM7 – Students will develop leadership and interpersonal problem-solving skills through 


participation in co-curricular activities associated with the Technology Student Association.


(a) Demonstrate effective communication skills.


(b) Participate in teamwork to accomplish specified organizational goals.


(c) Demonstrate cooperation and understanding with persons who are ethnically and culturally diverse.

GPS Academic Standards:

SCSh5. Students will demonstrate the computation and estimation skills necessary for analyzing data and 


developing reasonable scientific explanations.


SCSh8. Students will understand important features of the process of scientific inquiry.

National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings: Enduring understandings are statements summarizing important ideas and have lasting value beyond the classroom. They synthesize what students should understand – not just know.
· Students should understand the importance of multiple solutions

· Students should understand solution optimization

· Students should understand analytical problem-solving
Essential Questions: Essential questions probe for deeper meaning and understanding while fostering the development of critical thinking and problem-solving skills. Example: Why is life-long learning important in the modern workplace?

Why is it important to develop multiple solutions?


Why is it important to observe the problem at length before solving it?

Knowledge from this Unit:  Factual information. 
Skills from this Unit:  Performance.

Follow the engineering design process to plan a highly functional facility.




Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	X
	Group project

	
	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

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	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

	
	Post-test


Assessment(s) Title:

Assessment(s) Description/Directions:
Attachments for Assessment(s): Please list.

Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.

2.  Review Essential Questions.


3.  Assemble Materials:



a.  For each Student:




i.  Paper




ii.  Pencil




iii.  Straight-edge 


4.  Introduce activity

a.  Logistics Engineers study the flow of people and goods in a system and optimize it for efficiency and ease.  Malls, grocery stores, traffic systems, military facilities and many other structures are designed to allow the easiest movement of people from one place to another.   To optimize flow in these places, engineers rely on the engineering design method.
In this activity, students will use the engineering design method to optimize the lunchroom at their school.  They will consider problem definition, stakeholders, and constraints.  They will then develop multiple solutions and compare them using decision matrices to determine the optimal solution.
5.  Conduct Procedure

a. Instruct students to observe the lunchroom through at least one full lunch period.  The more periods they observe, the better their analysis will be.  They should pay attention to behavior and movement of students, administrators, and staff.  After observing the lunchroom extensively, instruct students to follow the engineering design method to develop the optimum solution.  Ensure that they complete each part of the design methodology: problem identification, problem research, solution development, solution selection, and, if possible, solution evaluation/testing.

b.  Students should turn in a report that includes all aspects of their design including:

A discussion of the problem statement

Stakeholders

Stakeholder Requirements

Constraints

Criteria

Variables

Observations & Research

All design solutions, including those that were later discarded

Rationale for the chosen design

Summary/Conclusion

c.  This activity can take place over a day, a week, a month, or an entire semester, depending on the depth desired.  Extended applications can include modeling the solutions, performing computer analysis for technologically advanced classes that can utilize artificial intelligence, or visiting other facilities such as other schools, factories, or businesses where similar conditions exist to observe alternative solutions.
6.  Conduct Assessment

a.  Meet with groups to ensure proper teamwork and proper diligence in engineering design.  Make sure that students develop and analyze multiple solutions, and that they are not using the first one that comes to mind.

b.  Have students present their solutions and justifications to the class in a presentation; encourage criticism from fellow students
Attachments for Learning Experiences: Please list.
Notes & Reflections: May include notes to the teacher, pre-requisite knowledge & skills, suggestions, etc.
This project can be converted to apply to many other areas as well.  Examples include greenhouses, classrooms, office spaces, and any other place that deals with the efficient flow of people and resources.  See the attached Greenhouse Worksheet for an additional example.

Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  

Report on Lunchroom Design
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Teams of students will prepare a final report of their design that will include all steps of the engineering design process.

Attachments for Culminating Performance Task: Please list.

Unit Resources 
Web Resources:
Attachment(s): Supplemental files not listed in assessment, learning experiences, and performance task.
Materials & Equipment: 

Paper, Pencil, Straightedge

Access to Lunchroom

What 21st Century Technology was used in this unit:
Top of Form

	
	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
	
	Website
	
	


Bottom of Form
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