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Career, Technical, & Agricultural Education







PATHWAY:  
Interior Design
COURSE:  

Foundations of Interior Design
UNIT 9: 

Human Factors and Universal Design
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Annotation: 

This unit will give students an understanding of how interior design takes human needs and comfort into consideration.  

Grade(s):  
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
4 hours
Author: 
Debi Craft
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: 
FCS-FID-9  
Students will evaluate the relationship of human factors in interior design projects.
a)
List the human factors of ergonomics, anthropometrics and proxemics that could impact a design.
b) 
Demonstrate knowledge of how the dimensions of the human body influence the outcome of a specific design project.
c) 
Justify specific human, environmental, or ergonomic factor for projects.
d) 
Determine and discuss aspects of ADA compliance and universal design.

GPS Academic Standards:
MM1P4 
Students will make connections among mathematical ideas and to other disciplines

National / Local Standards / Industry / ISTE:
NFCS 11.2.4 
Apply principles of human behavior such as ergonomics and anthropometrics to design of housing, interiors, and furnishings.

NFCS 11.6 
Evaluate client's needs, goals, and resources in creating design plans for housing, interiors, and furnishings.
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Enduring Understandings: 
Students will understand:

· How ergonomics, anthropometrics, and proxemics impact interior design.
· How the Americans with Disabilities Act affects the field of interior design.
· The concept of Universal Design and what implications it has for the future of interior design.
Essential Questions: 
· How do ergonomics, anthropometrics, and proxemics affect interior design?
· Why is it important to know the ADA guidelines that relate to interior design?

· How can Universal Design be incorporated into design projects?

Knowledge from this Unit:  
· Describe how ergonomics and anthropometrics are used by interior designers.
· Identify the distance categories or proxemics and explain how they are used in space planning.

· Explain the ADA guidelines associated with Public Accommodations.

· Identify Universal Design features by room category.

Skills from this Unit:  
· Design an ergonomically correct desk chair.

· Analyze design case studies to determine use of ergonomics and proxemics.

· Adapt floor plans to meet ADA and Universal Design guidelines.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

_x_ Unit test

	x
	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

	
	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
__ Partner and small group discussions

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

	x
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
· Human Factors in Interior Design Unit Test
· Human Factors in Interior Design Unit Test Key
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•
LESSON 1:  INTRODUCTION TO ERGONOMICS

1.
Identify the standards. Standards should be posted in the classroom.
FCS-FID-9  
Students will evaluate the relationship of human factors in interior design projects.

a)
List the human factors of ergonomics, anthropometrics and proxemics that could impact a design.
b) 
Demonstrate knowledge of how the dimensions of the human body influence the outcome of a specific design project.
c) 
Justify specific human, environmental, or ergonomic factor for projects.
d) 
Determine and discuss aspects of ADA compliance and universal design.
2.
Review Essential Question(s). Post Essential Questions in the classroom. 
· How do ergonomics, anthropometrics, and proxemics affect interior design?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Anthropometrics
	Ergonomics
	Proxemics

	Universal Design


4.
Interest approach – Mental set


Ask students to list 5 things they like about the chair that they are sitting in, and 5 things that they dislike.  On the board make two columns, Likes and Dislikes.  Compare student lists by listing answers on the board.  Ask students what features they wish their chair had. Explain that interior designers have the job of designing and selecting furniture that meets the needs of people.  Learning about anthropometrics and ergonomics helps designers create more efficient and healthy environments for people.
5. 
Using the attached information sheet, Ergonomics, define ergonomics.  Explain that ergonomics is important in the workplace to decrease injuries.  Chairs, desks, and computer equipment are three main areas that designers must consider ergonomic options. 

6. 
Discuss the six areas to look for in ergonomic seating using the attachment Ergonomic Chair Information Sheet.
7. 
Each student should design an ergonomic office chair that meets the guidelines given on the Ergonomic Chair Information Sheet.  Provide rubric for project specifications and evaluation.  If computers are available, have students search the web for manufacturers of ergonomically correct chairs to get ideas.
•
LESSON 2:  INTRODUCTION TO ANTHROPOMETRICS AND PROXEMICS

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· How do ergonomics, anthropometrics, and proxemics affect interior design?
2.
Interest Approach:  Have students stand at their seats.  Have them extend their arms in front of them, to each side, above their heads, and towards their feet.  Instruct them not to bend their knees.  Have them compare their reaches with a partner who is a different height than them.  Tell them that scientists study the distances that humans can reach and the average measurements of the human body.  This study is called anthropometrics.  
3. 
Discuss anthropometrics using the Anthropometrics information sheet.  Explain that the chart measurements are in inches.  MED is median or average, SD is standard deviation, MIN is minimum and MAX is maximum.  Designers use this information when designing or selecting furniture for clients, selecting heights for cabinetry or other built-ins, and planning space for dining and work environments.  Designers do not memorize these diagrams, but usually keep a copy available when needed.

4. 
Discuss proxemics using the Proxemics information sheet.  Explain that designers use information about proxemics when space planning.  An understanding of proxemics is important to insure that clients feel comfortable interacting in the designed space.
5. 
The students should complete the Ergonomics and Proxemics Case Studies sheet individually.  After students have individual answers, they should discuss their answers with a partner.  Partners should make a list of their best suggestions.  Each pair group should present their ideas to the class as a whole.  Discuss suggested answers with the class after all pair groups have presented.

•
LESSON 3:  AMERICANS WITH DISABILITIES ACT AND UNIVERSAL DESIGN

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

· Why is it important to know the ADA guidelines that relate to interior design?

· How can Universal Design be incorporated into design projects?

2.
Interest Approach:  Have students look around the classroom and list any features that they believe might make it difficult for someone to navigate the space.  Ask for 5 volunteers.  Give each volunteer an different challenge:  1. blindfolded, 2. in a wheelchair, 3. on crutches, 4. arms tied behind back, 5. no use of fingers (hands fisted).  Ask each challenged student to navigate a route in the classroom.  Give them each the same tasks to do, such as opening doors, crossing thresholds, sitting in a desk or at a table, turning on or off the lights, sharpening a pencil, picking up supplies from a table, etc.  At the end of the activity have each volunteer tell the class what tasks were difficult for them and why.  Have students compare the volunteers’ answers with the list they made at the beginning of class.  Discuss the challenges faced by the volunteers.  How did the classroom contribute to the difficulties?  How could it be improved to eliminate or minimize the difficulties?  
3. 
The students should watch the video, “Introduction to Universal Design.”  Have the students complete the DVD study guide while watching the video.  Discuss the answers to the study guide.  
4. 
Share with students the ADA Accessibility Guidelines for Buildings and Facilities.  As this is a lengthy, technical document, you may want to show it to them online and explain how different parts of it are used in commercial building construction and renovation.  
5. 
Discuss how America’s aging population is making accessible design more important than ever.  Explain that a growing area of interior design is modification of existing residential structures to make them more easily accessible for elderly and handicapped individuals.  While the ADA guidelines are very important for commercial designers, Universal Design can be incorporated into both commercial and residential settings.  Using a text (Housing Decisions pp. 526-532 or Residential Housing and Interiors pp. 54, 65-66, 83-85) discuss universal design guidelines and adaptations.  
6. 
Divide students into four groups.  (Create random groupings by numbering students off 1-4 and then grouping students with like numbers together.)  Assign each group a feature area of universal design:  Entrances, Kitchen, Bathrooms, and General Interior.  Ask each group to list on a poster board the universal design features for their area.  Each group will present their poster to the class.
7. 
Using commercial or residential floor plans from the internet or house plan magazines; have students adapt the floor plans to meet ADA and/or universal design guidelines.  The students should circle on the floor plan where the adaptation should be made and then list the adaptations by category on a sheet of paper.  

•
ATTACHMENTS FOR LESSON PLANS

· Ergonomics 
· Ergonomic Chair Information Sheet

· Anthropometrics Information Sheet 
· Proxemics Information Sheet

· Ergonomics and Proxemics Case Studies and Suggested Answers Sheet

· “Introduction to Universal Design” Study Guide 
· "Introduction to Universal Design" Study Guide Key
•
NOTES & REFLECTION: 

The Internet is an invaluable source of information on these topics.  Searching by topic area will provide you with a variety of examples to use in the classroom.
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Culminating Unit Performance Task Title: 
Floor Plan Adaptation
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
The Floor Plan Adaptation requires students to analyze a commercial or residential floor plan to identify potential areas for universal design modification.  The students must identify where modifications can be made and then list feasible changes to the floor plan.

Attachments for Culminating Performance Task: 
N/A   Floor plans provided by the instructor.
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Web Resources:
· ADA Guidelines:  www.access-board.gov/adaag/html/adaag.htm
· Universal Design:  www.design.ncsu.edu/cud/about_ud/uprinciples.htm
· Ergonomics:  
www.nlm.nih.gov/medlineplus/ergonomics.html



www.answers.com/topic/ergonomics
· Anthropometrics:  www.designandtech.com/mypages/anthro/anthropometricdata.htm
Materials & Equipment: 
· Crutches

· Wheelchair 
· Bandanas to use as a blindfold and to secure hands

· Masking tape
· Poster board

· Commercial floor plan books

21st Century Technology Used: 
	
	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
	X
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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