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Career, Technical, & Agricultural Education







PATHWAY:  
Interior Design

COURSE:  

Textile Science
UNIT 10: 

Textiles in Sports, Medicine and Careers
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Annotation: 
New and innovative textiles are being introduced to the textile world every day. The popularity of certain sports (i.e. golf) and the growing trend in Olympic sports has caused textile scientists to develop new and exciting materials for athletes. In the medical field, constant research is being conducted on how textiles can aid in proper medical treatment of patients. Also, textiles are gaining importance in different careers, such as the military and police field. Gear such as bulletproof vests and fibers that stay cool in hot temperatures are being developed in those areas. Overall, textile science plays a major role in the sporting and medical industries, which makes it a great career to become interested in.

Grade(s):    



	
	6th
	X
	9th

	
	7th
	X
	10th

	
	8th
	X
	11th

	
	
	X
	12th


Time:  

Six 50 minute periods

Author: 

Helen Hawver

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-TS-10. 
Students will discuss the continuing use of technology in advancing

textile products using innovative skills and tests.

a. Discuss the role textiles play in sports equipment.

b. Identify how textiles are being used in the medical field.

c. Discuss the careers that rely on wearing textiles and how they vary from uniforms




to body armor.
GPS Academic Standards:

National / Local Standards / Industry / ISTE:


[image: image3.jpg]% UNDERSTANDING & GOALS




Enduring Understandings: 
· Students will understand what roles textiles play in sports equipment
· Students will understand what some major textile brands in sporting equipment are and their properties
· Students will understand which textiles are being used in the medical field
· Students will understand what some major textile brands in the medical field are and their properties
· Students will understand some examples of careers that rely on textiles and the properties of these textiles
Essential Questions: 
· What roles do textiles play in sports equipment? 
· What are some major textile brands in sporting equipment and what are their properties?
· How are textiles being used in the medical field? 
· What are some major textile brands in the medical field and what are their properties? 
· What are some examples of careers that rely on wearing textiles? What are the properties of these special textiles? 
Knowledge from this Unit:  

Students will be able to:
· Identify what roles textiles play in sports equipment
· Name some major textile brands in sporting equipment are and their properties
· Describe what textiles are being used in the medical field
· Name some major textile brands in the medical field are and their properties
· Identify some examples of careers that rely on textiles and the properties of these textiles
Skills from this Unit:  

Students will be able to:

· Choose appropriate fabrics for use in sportswear, medicine, and careers.
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Assessment Method Type: 
	
	Pre-test

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

	
	_X_ 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

	X
	Peer-assessment  

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

_X_ 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:

Technical Textiles Exam
Technical Textiles Exam KEY
Assessment(s) Description/Directions:

Attachments for Assessment(s): 
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•
LESSON 1:  SPORTSWEAR

1.
Identify the standards. Standards should be posted in the classroom.

FCS-TS-10. Students will discuss the continuing use of technology in advancing

textile products using innovative skills and tests.

a. Discuss the role textiles play in sports equipment.

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

· What roles do textiles play in sports equipment? 
· What are some major textile brands in sporting equipment and what are their properties?
3.  
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Gore-Tex
	PolarTec
	Omni Freeze

	Spandex/Lycra
	Underarmor
	Omi-Dry

	Omni-Shade
	Omni-Tech
	TNF Apex Fabrics

	WindWall
	Wind Pro
	Wind Block

	Nike Dri-Fit
	Omni Heat
	Champion Double Dry

	Adidas Climalite
	Adidas Climacool

	Windstopper
	Adidas Formotion


4.
Review over PowerPoint slides 1-12 from attachment Sports Medicine and Careers PowerPoint
· These slides are intended to give students an idea of what products are offered to athletes in the sporting world. The slides include characteristics that are important to an athlete’s performance, as well as examples of each. Textile make-up of each example can be found on the website of that product, which can be found at the end of this lesson plan document. Students should be taken to these websites and shown the graphics depicting the make-up of the garments. Many of the websites have short video clips or pictures for a better understanding. It would also be beneficial to venture back to previous standards and review the characteristics and properties of man-made fibers. Especially those of nylon, spandex and polyester. 
· These lessons are geared towards textiles that are worn in the sporting world. Students should remember that the sporting world also uses textiles in balls and protective equipment. Teachers may want to expose students to this area as well. Both activities listed below can be adjusted to fit sporting balls and protective equipment. 

5. 
What if Animals Wore Clothes?!

See Animal Assignment handout

· This assignment is intended for students to reinforce the learned characteristics of the textiles in the PowerPoint. Students may work in pairs to match the listed animals to the listed sporting clothing. Students will need to take note of what elements, hunting methods, and activities the animal encounters. This assignment is made easier with computers so students can research the animal as well as research the characteristics of the textile. 
· After the list has been completed. Students will make a small poster depicting their animal wearing the clothing that best suits them. On the poster the students will list the textile make up of the garment, the properties and characteristics, and why the animal would benefit from the listed textile. 

· Compiling a list of the websites provided at the end of this unit may be beneficial for student projects. 

6. 
Sportswear Research Project

· Students will choose one sport and within that sport a garment or shoe the athlete would wear. The garment or shoe can be any brand name. 
· Students will then analyze their garment or shoe based upon the characteristics provided in class: Protection, Cool/Dry/Warm Properties, Movement and Sustainability. 
· Within each characteristic, students are encouraged to dig deeper to find more attributes of that characteristic. 
· Students will then break their garment down into textile makeup and analyze the properties of the fibers using a chart similar to these provided:
· http://www.natureworksllc.com/product-and-applications/ingeo-biopolymer/technical-resources/~/media/Product%20and%20Applications/Ingeo%20Fibers/Technical%20Resources/Fact%20Sheets/FactSheet_Fabrics_Fiber_FabricProperties_pdf.ashx 

· http://www.fashion.vavpycom.net/FiberCharacteristics.htm 
(Many textbooks provide a chart as well)
· Students will research the history and/or technology development of their garment or shoe. Many websites provide this information. If the information is not available via the internet, students may want to call the company’s 1-800 number or contact a representative via email and request more information. 
· Students will make suggestions for improvements of the garment or shoe
· Compiling a list of the websites provided at the end of this unit may be beneficial for student projects. 

•
LESSON 2:  MEDICAL TEXTILES

1.
Identify the standards. Standards should be posted in the classroom.


FCS-TS-10. Students will discuss the continuing use of technology in advancing

textile products using innovative skills and tests.

b. Identify how textiles are being used in the medical field.

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

· How are textiles being used in the medical field? 
· What are some major textile brands in the medical field and what are their properties? 
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.


	Sutures
	Dressings

	Artificial Organs
	Gauze

	Mesh
	Compression Bandages

	Biomedical Textiles
	Surgical Wear

	Implants
	Patient Wear

	Medical Textiles
	Bedding

	Stents


4. 
Kleenex Starter-Ender Activity
· Using the handout, have students read the information about how and why Kleenex was started. Students will answer questions and prepare for a discussion. 

5.
Review PowerPoint Slides 13-15
· The world of medical textiles is very in-depth. Every day, new innovations in the industry are being released and tested. Major innovations are those in artificial organs and implants. Textiles must be able to “attach” to the body and become compatible with the body’s tissues, as well as their functions. Medical textiles also refer to bedding, surgical apparel and wound dressings. 
· Students should be exposed to pictures, video clips and articles. Although YouTube is not available in most schools, there are many good videos on medical textiles. There are converter programs available to save the file to a jump drive and show to students in class. At times, Pod Casts are available as well. 

· The DuPont website: http://www2.dupont.com/Medical_Fabrics/en_US/ has wonderful information on their medical textiles. There is also contact information available. It may be helpful to contact the company and ask for fabric samples to share with students. 
6. 
Guest Speaker

· If available, a guest speaker in the medical field or medical textile field would be very beneficial to students. Ideas are listed below:
· Heart surgeon (artificial heart, artificial veins, etc)

· Plastic surgeon (implants)

· Eye surgeon (cornea implants, etc)

· Surgeon/doctor that works with burn victims (special dressings are needed)

· Any doctor that could speak about sutures 

· Medical  textile outsourcing company 

· Medical textile research center
7. 
Suture Time Line
· Students will create a time line about the history of sutures
· While sutures started very primitively, such as with insect pincers and horse hair, the properties of these primitive sutures have been carried throughout time into the synthetic and dissolving sutures we know. 
· Students will use the internet to research the history. A great website is located at http://www.sutures-bbraun.com/index.cfm?917A74A92A5AE6266700AD9ACBE9432C and includes a thorough listing of how sutures have developed over time. Other websites include:

· http://www.solidrockvirtualschool.com/vidio/0%20-%20HISTORY%20OF%20SUTURING%20I.pdf 

· http://www.madehow.com/Volume-7/Suture.html
However, students are encouraged to search for information on their own. 

· The timeline will be created with “sentence strips”, or another type of rectangular strip paper. Students will place the date and the most important fact about sutures with date. Students should begin as early as they can find information. Usually, this is Ancient Egypt or just before. Student should end with the latest technology, even if it is in research stage. 
· After the timeline is completed, students should write a reflection on what textiles make the best sutures and why
8. 
Word Splash Project, see attachment Word Splash
· Students will use the words on their word splash to create a visual word presentation. 
· Students will print pictures of each of the words and attach them to a poster board. 
· Along with each picture, should be a brief explanation of how textiles play an important role in the object listed. For example, most patient wear is made of cotton for better laundering and comfort
· Students should pay special attention to what fibers make up each object and what properties/characteristics the fibers have that make them so useful for the intended purpose of the object. 

•
LESSON 3:  TEXTILES IN CAREERS

1.
Identify the standards. Standards should be posted in the classroom.


FCS-TS-10. Students will discuss the continuing use of technology in advancing textile products using innovative skills and tests.

c. Discuss the careers that rely on wearing textiles and how they vary from uniforms
to body armor.

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

· Students will understand some examples of careers that rely on textiles and the properties of these textiles
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.


	Bulletproof Vests
	Hazmat Suits

	Space Suit
	Firefighter Suits

	Military Combat Uniforms
	


4.
Video Clips 
· To give interest to this element, go to http://www.aramark-flameresistant.com/video3.html 

· Aramark makes flame resistant uniforms and has linked videos on accidents. There are several videos to choose from, however, the first 4 are suggested to show in order
(Videos can be shown in full screen, just click on the options at the bottom of the small video screen.)

· This link to protective body armor http://www.pointblankarmor.com/ shows a patented material called ThorSheild, which stops the current of a stun or taser gun. 

· Several video clips follow, but they need to be viewed for content since most deal with actual combat situations. 
5. 
PowerPoint Slides 16 and 17 from Sports Medicine and Careers PowerPoint attachment.
· Review over slide 16 so students can become familiar with careers that are dependent upon textiles. 
· Slide 17 discusses space suits. Space suits are designed to keep astronauts alive using textiles that retain pressure and keep oxygen in. The suit also uses thermo insulation to keep astronauts temperature stable. 

· This website http://www.fi.edu/pieces/hiley/thermal_insulator.htm shows an example of tinfoil as a thermal insulator. It is suggested that the experiment with different insulators (fabrics and materials) be used. Students should graph their findings to see the changes. 

· This website http://www.fi.edu/pieces/hiley/perm.htm explores permeability of textiles. Space suits cannot let gasses out or let gasses in. Therefore, the right material must be used. While very elementary, this “experiment” shows students which textiles are permeable. 
(Students should reflect on how materials need to hold oxygen in for an astronaut, but also be breathable, as well insulated.)
6. 
PowerPoint Slide 18 
· This slide includes the textile make up of firefighter suits. 

· Visit this website http://globefiresuits.com/globe/resources/globe-videos.aspx and find several videos of choice that demonstrate the importance of comfort, move ability and fire resistant fabric for a firefighter. 
· Contact the local fire station and ask if it would be possible to loan a firefighter suit for students to try on and inspect. 

· A better alternative would be for students to visit a fire station and see the fire suits first hand. Firefighters may also be willing to do a fire demonstration, so students can witness the protection factors of the fire suit. 
· It would also be interesting if firefighters could visit the class as guest speakers.

7. 
PowerPoint Slide 19

· This slide includes the textiles used for bulletproof vests. 
· This is a great link to “How Body Armor Works” http://science.howstuffworks.com/body-armor.htm 
· Look into borrowing a vest from either the police department or local National Guard unit.

8. 
PowerPoint Slides 20 and 21

· These two slides touch on welders, electricians and soldiers. 

· If the Agriculture department has a welding program, students may want to see firsthand how protective gear and gloves aid in the welding process. Contact the Agriculture teacher and set up a demonstration.
· Contact the local military recruiting center in the area. Make arrangements for a military guest speaker to bring gear and protective clothing to show students. The recruiter may also want to share personal stories about braving the elements of war in his protective clothing. Encourage the speaker to share exactly how this gear works. 
9. 
Project: Keeping our Soldiers Warm 

· Visit the website http://www.warmthforwarriors.com/ 
(There are many similar websites. This one just shows clear instructions and pictures. Please feel free to use any website that is comfortable. Also, there are many local organizations that participate in projects such as this. Contacting a local knitting or crocheting guild may be helpful.) 
· In this project, students will make a skull cap for soldiers. Students will learn many things from this project such as: 

· Learning which textile fibers are safe for soldiers…No acrylics please! They melt to the skin. Wool is recommended because it disintegrates as it burns. 
· Learning which textiles keep soldiers warm in very cold temperatures. Wool is the best textile for warmth. 
· Learning which textiles are most comfortable. While wool can be itchy, it lays best under a helmet or cap. Also, the skull cap pattern lays well and “hugs” the head. 
· Learning about patterns and how to knit/crochet textiles into wearable clothing. 
· If assistance is needed with knitting or crocheting lessons or instructions, contact a knitting or crochet guild, or ask around the school for help
· After students have made the skull caps, they can be mailed to the address provided 

•
ATTACHMENTS FOR LESSON PLANS 

· Sports Medicine and Careers Power Point
· Animal Assignment
· Kleenex Starter-Ender Activity 
· Word Splash
Optional Attachments:

· Technical Textiles Student Information Guide
· Technical Textiles Study Guide
· Technical Textiles Study Guide KEY
· Textiles in Action Lab (Be sure to review the preparation guide)
· Textiles in Action Preparation Guide
· Textile Vocabulary
· Textile Fibers Vocabulary Mix
· Pearl Izumi Fabric
· Pearl Chamois Page

· Sagoi Fabrics Chart
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Culminating Unit Performance Task Title:  
· Sportswear Research Project
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 

Students will choose one sport and within that sport, a garment or shoe the athlete would wear. The garment or shoe can be any brand name. Students will then analyze their garment or shoe based upon the characteristics provided in class: Protection, Cool/Dry/Warm Properties, Movement and Sustainability. Within each characteristic, students are encouraged to dig deeper to find more attributes of that characteristic. Students will then break their garment down into textile makeup and analyze the properties of the fibers using a chart similar to those provided in the website section of this lesson plan. Students will research the history and/or technology development of their garment or shoe. Many websites provide this information. If the information is not available via the internet, students may want to call the company’s 1-800 number or contact a representative via email and request more information. Finally, students will make suggestions for improvements of the garment or shoe. 

This lesson is best completed in a partner form so that ideas can be shared and discussed. Special needs students can be partnered with another student to help them. Depending upon the severity of the disability, it might benefit both the student and the special needs student if these groups were placed in “threes”: two students and a special needs student. This is only due to the intense use of the internet, chart reading, and understanding of the textile properties. Of course, as with every lesson, it can be differentiated to meet the student’s needs. For instance, some special needs students may benefit from learning how to recognize clothing for their properties (difference between a t-shirt and a sportswear shirt) and, how to read a clothing label to find out what fibers are used and how to care for the garment.  For those who excel in this standard, a lab testing of the materials used in the garment would expand their learning. These students would be able to see the properties in “action”. Also, if possible, students could test these garments on athletes. UV protection tests and durability tests would be easy tests to complete. Students may want to focus on the sport that is in season and develop a testing method from there. 
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Web Resources:

SPORTSWEAR

· www.pearlizumi.com
· www.sugoi.com
· www.louisgarneau.com
· http://www.ultracycling.com/equipment/shorts.html 

· http://www.windstopper.com/remote/Satellite/toc/TechnologyOfComfortFrameset/index
· http://www.gore-tex.com/remote/Satellite/content/fabric-technologies
· http://www.thenorthface.com/webapp/wcs/stores/servlet/TNFAttachmentDisplay?langId=-1&storeId=207&attachment=/rdd/technology_overview
· http://www.columbia.com/Omni-Tech/Science_Omni-Tech,default,pg.html
· http://www.adidas.com/us/homepage.asp
· http://www.speedousa.com/technology/index.jsp 

· http://www.underarmour.com
· http://www.nike.com 

· http://www.polartec.com/#/technologies/ 

·  http://www.natureworksllc.com/product-and-applications/ingeo-biopolymer/technical-resources/~/media/Product%20and%20Applications/Ingeo%20Fibers/Technical%20Resources/Fact%20Sheets/FactSheet_Fabrics_Fiber_FabricProperties_pdf.ashx 
· http://www.fashion.vavpycom.net/FiberCharacteristics.htm 

· http://www.fibre2fashion.com/industry-article/1/27/textile-history-of-textiles1.asp 

MEDICAL TEXTILES

· http://www.swicofil.com/biomedical_textiles.html
· http://www.encompassgroup.net/index.asp 

· http://www.csiro.au/org/MedicalTextiles.html 

· http://www.fibre2fashion.com/industry-article/8/780/an-analysis-of-medical-textiles1.asp 

· http://www.tx.ncsu.edu/jtatm/volume2issue2/articles/dattilo/dattilo%20full.pdf (has great pictures)

· http://www.hw.ac.uk/sbc/BTRC/BTRC/_private/Ouractivities.htm#Polymer%20Extrusion 
· http://www.dolphinsutures.com/a-types-of-sutures.html 

· http://www.sutures-bbraun.com/index.cfm?917A74A92A5AE6266700AD9ACBE9432C 

· http://www.solidrockvirtualschool.com/vidio/0%20-%20HISTORY%20OF%20SUTURING%20I.pdf 

· http://www.madehow.com/Volume-7/Suture.html 

· http://www2.dupont.com/Medical_Fabrics/en_US/ 


CAREER TEXTILES

· http://www.drifire.com/ 

· http://www.labsafety.com/store/Safety_Supplies/Protective_Clothing/Hazmat_Suits__Coveralls/ 

· http://www.aramark-flameresistant.com/industries-welding.html 

· http://www.aramark-flameresistant.com/video3.html 

· http://www.pointblankarmor.com/ 
· http://www.astronautix.com/craftfam/spasuits.htm 

· http://www.nasa.gov/audience/foreducators/spacesuits/home/clickable_suit.html 

· http://www.nasa.gov/audience/foreducators/nasaeclips/search.html?terms=space%20suit&category=0010 (Scan down until you find “The Making of the Bio Suit)

· http://www.fi.edu/pieces/hiley/thermal_insulator.htm 

· http://www.fi.edu/pieces/hiley/perm.htm 

· http://globefiresuits.com/globe/materials/ 

· http://www.coverallsale.com/nomex-fabric-characteristics.htm#Characteristics%20of%20Nomex%20fabric 

· http://www.bgf.com/kevlar_fabric/default.asp 

· http://science.howstuffworks.com/body-armor.htm 

· http://www.warmthforwarriors.com/ 
Materials & Equipment: 
· Internet
· Student Computers
· Sentence Strips
· Markers
· Poster Board
· If completing Skull Caps

· Wool yarn

· Crochet or knitting needles

21st Century Technology Used: 
Top of Form

	X
	Slide Show Software
	
	Graphing Software
	X
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	X
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
	
	


Bottom of Form
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