
Activity: FABRIC STRUCTURES: Stretch, Elongation, and Conformability Properties  

Module 1: Marvelous Materials:  Fabric Structures     Duration: 45 
min.  

CENTRAL CONCEPT: Properties of materials.  

Every material has unique characteristics, physical properties, and behaviors based on its 
structure. 

INTRODUCTION 

One consideration when designing clothing is how easily the body can move while wearing a 
garment. Stretch from the fabric structure alone, regardless of the types of yarns, can 
contribute to mobility. Inclusion of elastic fibers allows body motion in snug fitting garments. 
This activity will demonstrate differences in the stretch and elastic properties of a woven fabric, 
a knit fabric, and a knit fabric incorporating an elastic fiber.   

Comfort:  The body’s neutral state, free of discomfort, irritation, or pain. In clothing it is 
influenced by freedom of movement, temperature, humidity, and tactile sensations. 

Textile: Materials created from fibers, each with unique chemical and physical properties.  
Fibers may be formed into textiles in several ways, among them weaving and knitting of yarns.  
Textiles may be “engineered”, or designed to have specific properties for unique end uses. 

Woven:  A fabric created by interlacing yarns at right angles to one another.  There is little 
room for yarn movement in either lengthwise (warp) or crosswise (weft) direction, but on the 
45° diagonal (bias), woven fabrics stretch and conform.  This is why neckties are cut on the 
bias.   

Knit: A fabric created by forming a series of interconnecting loops. The loops are able to 
lengthen or widen in reaction to stress, allowing knits to stretch more easily than wovens. 

Stretch: The ability of a textile to extend under tension. 

Elasticity: The ability of a textile to return to its original dimensions immediately after the 
removal of tension. Addition of elastic yarns such as those containing spandex allows stretch 
in both knit and woven fabrics. 

Conformability: The ability of a material to fit closely to the shape of a 3-dimensional object. 

Yarn Bombing – Street art movement that uses colorful displays of knitted materials or yarns 
rather than chalk or paint. 

STUDENT LEARNING OUTCOMES 

Recognize the appearance of woven versus knit fabric. 

Characterize differences in the stretch, elastic, and conformability properties of woven fabrics, 
knit fabrics, and knit fabric incorporating elastic yarns. 

Relate textile stretch, elasticity, and conformability to clothing comfort. 
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EVIDENCE OF LEARNING 

Ability to name a type of clothing one could make out of each fabric type.   

ACTIVITY PREPARATION 

Materials: 
28” X 28” Plain weave fabric (cream) (1/group) 
28” x 28” Jersey knit fabric (orange) (1/group) 
28” x 28” Jersey knit with spandex (purple) (1/group) 
Magnifying lens 
Tape measure (1/group) 
Masking Tape 
Data/Evaluation Booklet (1/girl) 
Pens/Pencils (1/girl) 
15” square swatches of spandex jersey knit (purple) (1/group) 
15” square swatches of plain weave (cream) (1/group) 
4” diameter Styrofoam Balls (2/group) 
Rubber bands (4/group) 
Knit sweater swatch (2/group) 
Pipe cleaners 
Digital Camera/Camera Phone (1/group) 
 
ACTIVITY 

1. A CLOSE LOOK:  Get out the 3 large pieces of fabric.  Give each girl a magnifying 
lens.  Have the girls look at each fabric through the lens and identify the fabrics as 
woven or knit based on visual characteristics of each fabric.  Record in booklets, 
Question 1.  V-shape columns on one side and loops on the other indicate a jersey knit, 
like a T-shirt.  Vertical and horizontal yarns interlaced at right angles to one another 
indicate a woven.  Both sides of a plain weave like this one are the same.  [Slides 5 to 
7] 

 
2. TUG OF WAR:   

Preparation 
a. Designate one girl to read the measurement and record measurements, and 

four girls to tug on the fabrics. 
b.  Mark a ‘starting line’ on the floor with the masking tape 
c. Tape the extended measuring tape to the floor perpendicular to the starting line. 

 

Activity 
Have the ‘tuggers’ line up so that one edge of the fabric is lined up with the starting line.  
As the ‘tuggers’ pull on the fabrics, keeping the fabric down close to the floor, have the 
‘recorder’ measure the extended length of the stretched fabric on the tape measure. 
Record the measurements in the recorder’s booklet, Chart 2.   
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a. Start with the woven (cream) fabric. [This fabric should have stretch ONLY in 

the bias direction.] 
b. Have two girls on each end of the fabric pull the woven in the lengthwise 

direction [Slides 8-9].  
c. Next have them pull in the widthwise direction of the fabric and record that 

measurement.   
d. Have the ‘tuggers’ pull on all four sides of the fabric simultaneously and record 

whether the fabric stretches and in which direction (no need to measure, as it 
won’t be possible to measure in both directions). 

e. Finally, have the girls measure the fabric across the diagonal (bias) direction, 
then have two girls pull on opposite corners and have the recorder note the 
measurement. 

f. Repeat the activity with jersey knit (red) fabric. [This fabric should have some 
stretch in both directions, but more in the widthwise direction.]  

g. Have them answer question 3 in their booklets on which fabric stretched more 
[Slide 10].  See if they can explain WHY they saw differences between the 
fabrics, relating it to fabric structure (knit vs. woven) [Slide 11]. 

h. Do the Tug of war activity again for jersey fabric with spandex (purple) [Slide 
12]. [This fabric should have lots of stretch in all directions.]  Have them answer 
Question 4 in their booklets. 

i. Ask why they think one knit would stretch so much more than the other [Slide 
13], then see the answer on Slide 14 [Spandex is specialty elastic fiber able to 
stretch to 7X its length and return to its original measurement.] 

j. Have the girls put the fabrics shown on Slide 15 in order in their booklets – 
Question 5. [Correct is D, Woven, Woven with spandex, Knit, Knit with 
spandex.]  

k. Have them answer Question 6 about fabric suitability for the Olympic track suit 
on Slide 16 in their booklet.  [Correct answer is C, spandex knit.] 
 

3. COVER SHAPES:  Have the girls break into two groups. Each group should have two 
Styrofoam balls, two rubber bands, one piece of the spandex jersey knit (purple) fabric, 
and one piece of the woven fabric (cream).  

a.  Instruct the girls to fit one of the fabric swatches over each of the Styrofoam 
balls as smoothly as possible, holding it in place with a rubber band. [Slide 18] 

b. Have the girls answer Question 6 from Slide 19 in their booklets. [The knit will 
conform more easily.] Knit structure allows more yarn movement within the 
structure, allowing fabric to conform to 3-dimensional shapes smoothly, 
whereas stiffer woven fabrics wrinkle and fold.  

c. If there is time, see if they can articulate what type of clothing they would make 
out of each type of fabric and why [Slide 20] People usually find knit fabric more 
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comfortable because they have greater mobility.  Also we can wear tighter 
clothing made from knits and still have freedom of movement. 
 

4. KNIT BOMBING:  Take swatches of knitted sweater fabric, several pipe cleaners, and 
camera/phone outside to the designated “knit bombing area”. 

a. Instruct the girls to work in pairs or a group of three.  Each group should find a 
uniquely shaped object and place the fabric over it or around it as smoothly as 
possible, then fasten it in place with pipe cleaners. 

b. Talk about what they observe happening to the knit structure as they fit the 
fabric to the objects.  Ask if they think ‘bombing’ would work with woven fabrics, 
and if not, why not?   

c. Take photographs of the knit bombs! 

REFLECTION QUESTIONS 

1. Which fabric stretched the most? Which fabric stretched the least?  
2. Which fabric stretched in one direction?  What direction was that?  Which fabric 

stretched in two directions? Why do you think there are differences? 
3. Which fabric stretched in all directions?  Which fabric would you call “elastic”, meaning 

that it stretched a lot and rapidly returned to its original shape? (FACTOID on Slide 13).  
4. Which fabric works best for an Olympic track suit?  
5. Did the knit or the woven conform more easily to the spherical shape?  
6. What type of clothing would you make out of each type of fabric, and why?  
7. Would ‘bombing’ work with woven fabrics?  Why or why not? 

RESOURCES 

Textiles, Sara J. Kadolph 
Fabric Link, The Educational Resource for Fabrics, Apparel, Home Furnishings and Care 
www.fabriclink.com/university/home.cfm 
The Fine Art of Yarn Bombing, www.time.com/time/photogallery/0,29307,2077071,00.html 

 


