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     Teacher’s Notes  

A Midsummer Night’s Dream Ballet 

Set to music by Felix Mendelssohn 
Based on the play by William Shakespeare 
  

  

A Midsummer Night’s Dream is a two-act 
ballet choreographed to Felix Mendelssohn’s 
music to Shakespeare’s play of the same 
name.  
 
 
The ballet features performances by many local ballet students and an 
international cast of guest artists.  Nukri Mamistvalov (of the Republic of Georgia) 
will dance the role of Oberon.  Kimberly Matulich-Beck (a ballerina who is from 
and who trained here in New Orleans) will play Titania.  Frederick Rocas (from the 
Philippines) is Puck.   
     
Ballet, by definition, is “dance that tells a story”; so there will be no words used 
by the players.  Their faces, gestures and steps will convey the plot.   
 
Enjoy!   
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    L o u i s i a n a 

Educational Content Standards 

and 

Benchmarks 
The arts facilitate interconnection.  They provide tangible, concrete 

opportunities for students and teachers to explore academic concepts.  The 
arts are even more critical now with the introduction of Louisiana Common 

Core.  Common Core is replacing the system of Grade Level Expectations 
and Standards and Benchmarks previously used to measure student 

achievement.  Here is some background information on Louisiana Common 
Core: 

 
COMMON CORE STATE STANDARDS 

Academic standards define the knowledge and skills that students are 

expected to learn in a subject in each grade. In 2010, Louisiana adopted 
Common Core State Standards in English language arts and math.  The 

Common Core State Standards define what students need to learn in 
reading, writing and math in each grade to stay on track for college and 

careers.  Please visit this site for more information:  
http://www.louisianabelieves.com/academics/louisiana-student-standards-

review 

 
All Common Core connections were retrieved from: 
 
http://www.louisianabelieves.com/docs/default-source/academic-

standards/la-student-standards---k-12-ela.pdf?sfvrsn=2  

http://www.louisianabelieves.com/docs/default-source/academic-

standards/la-student-standards---k-12-mathematics.pdf?sfvrsn=4 
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Background 
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The Story: 
 
Just as the Shakespeare play was originally written, the ballet weaves three 
stories into one, and therefore there are really three casts:  the Fairy Kingdom, 
the Athenians and the “Mechanicals”.   
 
In world of the fairies (popularized in English Victorian mythology), there is 
Oberon (a king of fairies) and Titania (a queen of a separate fairy domain).  
Oberon has a side-kick by the name of Puck, who is a mischievous sort, and he is 
surrounded by sprites (also denizens of the fairy world).  Titania is attended to by 
four primary fairies:  Peaseblossom, Mustardseed, Cobweb and Moth, as well as a 
corps of other fairies.  She has been given an Indian changeling (a little human 
boy) as a gift of thanks from one of her worshipers. 
 
Oberon, who sees the boy attending to Titania, wants the boy to be his servant, 
and he therefore schemes to persuade Titania to give the boy to him.  His plan 
includes having Puck turn a man into a mule, and putting Titania under a spell so 
that she falls in love with the beast.    
 
In the world of the Athenians, there are three couples:  Theseus (the king of 
Athens), who is engaged to Hippolyta (a queen from a neighboring kingdom); 
Lysander and Hermia (who are in love and want to marry, but cannot, because 
Hermia is engaged by her father’s decree to another); and Demetrius (who is the 
young man engaged to Hermia) and Helena (who is in love with Demetrius). 
 
Oberon, seeing the distress among the young lovers, tries to help them out by 
having Puck enchant the young men with the pollen of a magical flower, so that 
they would each love the correct girl.  Puck gets confused, and only makes things 
worse.  He unwittingly causes both men to fall for the same girl, Helena, who does 
not understand their change of heart and thinks that they are simply making fun 
of her.  Eventually, Puck corrects his mistake, and they all join in marriage. 
 
The third cast is that of the “Mechanicals”, a group of six craftsmen who are 
planning to put on a play for their king’s entertainment on the occasion of his 
wedding feast.  Truthfully, they are not very smart, and the play (Pyramus and 
Thisbe, a tragedy  and the ancient Greek version of the story Shakespeare later 



7 |  P a g e
 

penned under the title “Romeo and Juliet”) seems more of a comedy.  It is one of 
the mechanicals who is transformed into a donkey.  
 
The Music: 
 
The music for the ballet was composed by Felix Mendelssohn, a popular German 
composer of the 19th century.  The work was really a lifetime’s work for 
Mendelssohn.  He wrote the overture/prologue of the ballet when he was only 
seventeen years old.  The rest of the score was written at various times during his 
lifetime, mostly as incidental music to be performed during productions of the 
stage play.   
 
Others wrote music for the same purpose, but Mendelssohn has been said to be 
the only composer whose work was worthy of Shakespeare.  The most famous 
passage in the score is probably the familiar “Wedding March”, which, in the 
ballet for student audiences, will be heard at the end of the show. 



8 |  P a g e
 

Lesson Plan 
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Art, Math and Costumes: The Geometry of Night Insects 

By Karel Sloane-Boekbinder 

features several characters that are A Midsummer Night’s Dream Ballet 

nocturnal insects, notably moths and fireflies. Costume designers use many 

things as their inspiration to design and create character costumes.  This 

inspiration also requires research.  Inspiration for costumes can come from 

research of particular time periods, vintage photographs, paintings, genres 

of visual art and the works of particular costume designers.  The time in 

history and place can greatly influence the artistic choices a costume 

designer makes.  

In preschool, students learn about shapes.  They learn how to identify them 

by appearance.  As an example, a shape made of straight lines with four 

equal sides is a square,      a shape made of three straight lines is a triangle,       
a shape made of curved lines is a circle       and so forth.     

In this lesson, we will expand on students’ understanding of shapes by 

investigating them through the lens of ballet and costume design.  Students 

will explore the history of ballet costumes, the use of tulle to create ballet 

costumes, information on two nocturnal insects and use mathematical 

concepts to create their own nocturnal insect costume designs. 

Begin by explaining to students that they will be using math they already 
know (their knowledge of shapes) to learn about ballet costumes and 

characters featured in .  Display Ballet A Midsummer Night’s Dream Ballet

Costume History where the information can be viewed by the whole class, 

such as on an ELMO or SMART Board.  As a class, review and discuss the 

information.  Next display The Fascinating History Of Tulle where the information 
can be viewed by the whole class, such as on an ELMO or SMART Board.  As 

a class, review and discuss the information. 

Explain that in  several of the dancers A Midsummer Night’s Dream Ballet
portray nocturnal insects.  The ballet costumes the dancers wear reflect the 

type of nocturnal insect they are.  As a class, review the definitions of 

nocturnal and diurnal. A simple definition of “nocturnal” means that 
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something is active at night.  A simple definition of “diurnal” means that 

something is active during the day.  Next, review information about two 
nocturnal insects, the banded tiger moth and the big dipper firefly. Display 

the information for each insect where it can be viewed by the whole class, 
such as on an ELMO or SMART Board.  As a class, review and discuss the 

information. 

Follow this by displaying the Symmetry worksheet where it can be 

viewed by the whole class, such as on an ELMO or SMART Board.  Discuss 

the term symmetry and review the information in the worksheet.  

Discuss the terms Reflection Symmetry, Line of 
Symmetry, Rotation symmetry and Point Symmetry. 

Next, explain that students will be using Point Symmetry to develop 

their own costume designs.  Review the imagery of the banded tiger moth 

by displaying it where it can be viewed by the whole class, such as on an 
ELMO or SMART Board.  Ask students if they can identify any examples of 

Point Symmetry in the colored patterns of the moth.  Follow this by 

distributing the hexagon graph paper.  Review that tulle, the fabric used to 

make tutus for ballet costumes, contains a hexagon shaped pattern.  Display 

the Hexagon worksheet where it can be viewed by the whole class, such 

as on an ELMO or SMART Board.  Discuss the term Hexagon and review 

the information in the worksheet.  Discuss the terms regular, 
irregular, concave and convex. Ask students to trace a hexagon 

on their graph paper to review this shape. 

Follow this by displaying the The Geometry of Triangles 

worksheet where it can be viewed by the whole class, such as on an ELMO or 

SMART Board.  Discuss the terms area, Pythagorean Theorem and 

Special Triangles. Explain that students will be using triangles to create 

their own designs of banded tiger moths. 

Distribute markers or colored pencils.  Ask students to use the hexagon 

graph paper to create their own images of banded tiger moths.  Ask 

students to use Point Symmetry to create their moth designs.   

Next, distribute a second sheet of hexagon graph paper.  Explain that 

students will now be using Point Symmetry to develop a second 
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costume design.  Review the imagery of the big dipper firefly.  Ask students 

if they can identify any examples of Point Symmetry in the pattern of the 
firefly’s wings—ask students to imagine the wings as different types of 

shapes (triangles, rectangles, etc.)   

Follow this by displaying the Rhombus worksheet where it can be viewed 

by the whole class, such as on an ELMO or SMART Board.  Discuss the term 

rhombus and Other Names. Explain that students will be using 

diamond shapes (a kind of rhombus) to create their own designs of big 

dipper fireflies. 

Distribute markers or colored pencils.  Ask students to use the hexagon 

graph paper to create their own images of big dipper fire flies.  Ask students 

to use Point Symmetry to create their fire fly designs.   

Deepen the Discussion 

Review the types of triangles students used to make their banded tiger 

moths.  Did more students choose to use 30-60-90 Triangles? Did more 

students choose to use 45-45-90 Triangles? Ask students to calculate the 

area of the triangles they used.  Ask student to calculate the area and 

perimeter of the rhombi (diamond shapes) they used to draw their big 

dipper fireflies.  
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Ballet Costume History 
Ballet costumes constitute an 
essential part of stage design and can 
be considered as a visual record of a 

performance. They are often the only survival of a production, 
representing a living imaginary picture of the scene. 

 

Prima ballerina Anna Pavlova. Early ballerina 
skirts were heavy, voluminous affairs that 

severely restricted the dancer’s movements. 
Fortunately, by the early twentieth century, 

skirts were raised to the knees to showcase 

pointe work. 

Renaissance and Baroque 

The origins of ballet lie in the court spectacles 

of the Renaissance in France and Italy, and 
evidence of costumes specifically for ballet 

can be dated to the early fifteenth century. 

Illustrations from this period show the 
importance of masks and clothing for 

spectacles. Splendor at court was strongly 
reflected in luxuriously designed ballet 

costumes. Cotton and silk were mixed with 
flax woven into semitransparent gauze. 

     From the beginning of the sixteenth 
century, public theaters were being built in 

Venice (1637), Rome (1652), Paris (1660), Hamburg 

(1678), and other important cities. Ballet spectacles were combined in these 

venues with processional festivities and masquerades, as stage costumes 
became highly decorated and made from expensive materials. The basic 

costume for a male dancer was a tight-fitting, often brocaded cuirass, a 
short draped skirt and feather-decorated helmets. Female dancers wore 

opulently embroidered silk tunics in several layers with fringes. Important 
components of the ballet dress were tightly laced, high-heeled and wedged 

boots for both dancers, which constituted characteristic footwear for this 
period. 

http://tutuetoile.com/wp-content/uploads/2013/04/Prima-ballerina-Anna-Pavlova.jpg


13 |  P a g e
 

     From 1550, classical Roman dress had a strong influence on costume 

design: silk skirts were voluminous; positioning of necklines and waistlines 
and the design of hairstyles were based on the components of everyday 

dress, although on the stage key details were often exaggerated. Male 
dancers’ dresses were influenced by Roman armor. Typical colors of ballet 

costumes ranged from dark copper to maroon and purple. A more detailed 
description of the theatrical dress in the Renaissance and Baroque periods 

may be found in Lincoln Kirstein’s Four Centuries of Ballet (1984, p. 34). 

Seventeenth Century 

From the seventeenth century onward, silks, satins, and fabrics embroidered 

with real gold and precious stones increased the level of spectacular 
decoration associated with ballet costumes. Court dress remained the 

standard costume for female performers while male dancers’ costumes had 
developed into a kind of uniform embellished with symbolic decoration to 

denote character or occupation; for example, scissors represented a tailor. 
     The first Russian ballet performance was staged in 1675, and the 

Russians adopted European ballet designs. Although costumes for male 
performers permitted complete freedom of movement, heavy garments and 

supporting structures for female dancers did not allow graceful gestures. 
However, male dancers en travesti, often wore knee-long skirts. The 

luxuriously decorated costumes of this period reflected the glory of the 
court; details of dresses and silhouettes were exaggerated to be visible and 

identifiable to spectators viewing from a distance. 

Eighteenth Century 

From the early eighteenth century, European ballet was centered in the Paris 

Opéra. Stage costumes were still very similar in outline to the ones in 
ordinary use at Court, but more elaborate. Around 1720, the panier, a 

hooped petticoat, appeared, raising skirts a few inches off the ground. 
During the reign of Louis XVI, court dress, ballet costumes, and fashionable 

architectural design incorporated decorative rococo prints and ornamental 
garlands. Flowers, flounces, ribbons, and lace emphasized this opulent 

feminine style, as soft pastel tones in citron, peach, pink, azure, and 
pistachio dominated the color range of stage costumes. Female dancers in 

male roles became popular, and, after the French Revolution in 1789 in 

particular, male costumes reflected the more conservative and sober 
Neoclassical style, which dominated the design of everyday fashionable 

dress. However, massive wigs and headdresses still restricted the mobility of 
dancers. In the eighteenth and nineteenth centuries, Russian ballet and 

European ballet developed similarly and were often considered an integral 
part of the opera. 
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Program featuring Vaslav Nijinsky and 

Tamara Karsavina. By the end of the 
nineteenth century, tights were a standard 

part of the male dancer’s ensemble due to 
the great range of motion they offered. 

Nineteenth Century 

From the early nineteenth century, the ideals 

of Romanticism were reflected in female 
stage costumes through the introduction of 

close-fitting bodices, floral crowns, corsages, 
and pearls on fabrics, as well as necklace and 

bracelets; Neoclassical style still dominated 
the design of male costumes. Moreover, the 

role of the ballerina as star dancer became 
more important and was emphasized with 

tight-fitting corsets, bejeweled bodices, and 
opulent headdresses. In 1832, Marie Taglioni’s gauze-layered white tutu in 

La Sylphide set a new trend in ballet costumes, in which silhouettes became 
tighter, revealing the legs and the permanently toe-shoed feet. From this 

point on, the silhouette of ballet costumes became more tight fitting. The 
choreography required that ballerinas to wear pointe shoes all the time. The 

Russian ballet continued to develop in the nineteenth century and such 

writers and composers as Tolstoy, Dostoevsky, and Tchaikovsky changed the 
meaning of ballet through the composition of narrative productions. 

Choreographers of classical ballet, such as Marius Petipa, created fairy-tale 
ballets, including The Sleeping Beauty (1890), Swan Lake (1895), and 

Raymonde (1898), making fantasy costumes very popular. 
Twentieth Century 

At the turn of the twentieth century, ballet costumes reformed again under 

the more liberal influence of the Russian choreographer Michel Fokine. 
Ballerina skirts changed gradually to become knee-length tutus designed to 

show off the point work and multiple turns, which formed the focus of dance 
practice. The dancer Isadora Duncan freed ballerinas from corsets and 

introduced a revolutionary natural silhouette. The Russian impresario and 
producer Serge Diaghilev marked this era with his creative innovations, and 

professional costumers like Alexandre Benois and Léon Bakst demonstrated, 
in performances such as Schéhérezade (1910), that the influence of 

Orientalism had spread from fashion to the stage and vice versa. Indeed, 

fashion designers like Jean Poiret had already used the tunic shape taken up 
by dancers in the prewar era, and, in the 1920s, costume designers updated 

classical Russian story ballets with exotic tunics and veils wrapped around 
the body. Ballet dancers were dressed in loose tunics, harem pants, and 

http://tutuetoile.com/wp-content/uploads/2013/04/Vaslav-Nijinsky-and-Tamara-Karsavina.jpg
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turbans, rather than in the established tutu and feather headdress. Instead 

of discreet pastel colors vibrant shades, such as yellow, orange, or red, often 
in wild patterns, gave an unprecedented visual impression of exciting 

exoticism to the spectator. 
Modernism and Postmodernism 

Modernism liberalized the rules of ballet costumes, and, after Diaghilev’s 

death in 1929, costume design was no longer impeded by restrictions 
imposed by traditionalists. Nowadays ballet dancers perform in various 

costumes, which can still include traditional Diaghilev designs. In 
postmodern productions like Matthew Bourne’s Swan Lake, the costume 

designer Lez Brotherston turned the traditional gracile female cygnets into 
topless, feather-legged male swans. However, fashion designers of the 

1990s have picked up the theme of ballerina shoes. The house of Chanel 
designed elegant, heelless slippers tied up with ribbons and brought the 

ballerina shoe from the stage to the street. 
The mask in ballet spectacles 

Mary Clarke’s and Clement Crisp’s Design for Ballet (London 1978, p. 34) 

serves to illustrate a vivid description of the importance of masks in ballet 

performances to stylize characters: “For demons, this was properly hideous; 
for nymphs it would be sweetly naïve, rivers wore venerable bearded masks, 

while dwarfs and juveniles might be encumbered with massive heads. Masks 
were also sometimes placed upon knees, elbows, and the chest to indicate 

something more of the character.” Half-masks were still worn until the 
1770s and were from then on replaced by facial makeup. 
Quoted from; http://angelasancartier.net/ballet-costume 
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TUTU-LOVE 
Classical Tutus by Costume Creations UK 

The Stuff Dreams And Tutus Are Made Of 
Posted by Pointe Shoe Brands on July 31, 2010 

Posted in: Classical Tutus. Tagged: history of tulle, tulle fabric, Tulle France. 4 Comments 

The Fascinating History Of Tulle 

Whenever I see a ballerina on stage wearing a magnificent classical tutu, I take in the whole picture 

of the costume and give no thought to the individual parts. Every once in a while I find myself 

wanting to know more about the things I love by digging deeper and asking myself questions. 

By now, I have come to understand the history of ballet costumes and tradition in a very basic way. 

The traditional classical tutu must have a multi-layered tulle skirt to be classified that way. My 

question is: who made this stuff? Somebody invented tulle and someone decided to use it for ballet 

costumes. 

 

I did a bit of research on the history of tulle and found some very interesting facts: 

 The reason that is called tulle is because it was invented in Tulle, France 

 Tulle was created when fabric makers began weaving silk into a honeycomb or hexagon shaped 

pattern 

 Tulle is old! It was created in the early 1700’s 

https://tutulove.wordpress.com/
https://tutulove.wordpress.com/2010/07/31/the-stuff-dreams-and-tutus-are-made-of/
https://tutulove.wordpress.com/author/tutu60/
https://tutulove.wordpress.com/2010/07/31/the-stuff-dreams-and-tutus-are-made-of/
https://tutulove.wordpress.com/category/classical-tutus/
https://tutulove.wordpress.com/tag/history-of-tulle/
https://tutulove.wordpress.com/tag/tulle-fabric/
https://tutulove.wordpress.com/tag/tulle-france/
https://tutulove.wordpress.com/2010/07/31/the-stuff-dreams-and-tutus-are-made-of/#comments
https://tutulove.files.wordpress.com/2010/07/032.jpg
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 It wasn’t until 1807 that a machine was invented that could copy the weave pattern of hand-made 

tulle 

 Brides didn’t wear tulle for their weddings until Queen Victoria made tulle popular by wearing it 

herself in 1840 

 

As you can see in this photo, tulle has a certain pattern to the weave that gives it unique 

characteristics. The spaces in between the threads give tulle the floaty and bouncy properties that 

make it perfect for a dancer on stage. Can you imagine trying to weave something like this by hand? 

310 years ago, a weaver decided to try something new. His intricate handwork created the tulle 

fabric and added yet another page to the rich and beautiful history of tradition in the ballet world. 

 

RETRIEVED FROM: https://tutulove.wordpress.com/tag/history-of-tulle/  

  

https://tutulove.wordpress.com/tag/history-of-tulle/
https://tutulove.files.wordpress.com/2010/07/tt.jpg
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                  NAME_____________ 

Using the graph below, use Point Symmetry to create at least one banded 

tiger moth.  

 

PAPER RETRIEVED FROM: https://www.printablepaper.net/preview/hexagon-portrait-letter-4  

  

https://www.printablepaper.net/preview/hexagon-portrait-letter-4
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                  NAME_____________ 

Using the graph below, use Point Symmetry to create at least one big 

dipper firefly.  

 

PAPER RETRIEVED FROM: https://www.printablepaper.net/preview/hexagon-portrait-letter-4  

https://www.printablepaper.net/preview/hexagon-portrait-letter-4
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BANDED TIGER MOTH 

 

Apantesis vittata 

Family:  

 Erebidae (a noctuid family containing the tiger and lichen moths) 

Description:  

Adults usually rest with the wings held rooflike over their bodies, or else held flat out to the 

sides. The forewings are mostly black, with cream-colored markings. The hindwings usually 

have reddish marking and a broad black border. 

The larvae of most tiger moths are usually hairy and are sometimes called “woolly bears.” 

When disturbed, they commonly roll up in a ball. Be careful when handling, as touching the 

hairs of some tiger moth caterpillars can cause dermatitis or stinging in some people. 

There are about 60 species of tiger moths in Missouri. 

Size:  

 Wingspan: 1¼–1¾ inches. 

Habitat and conservation:  

 Tiger moths are often attracted to lights at night. This moth mostly occurs in and around 

fields and lawns, parks, disturbed areas, in both rural and urban settings. 

Foods:  

 Larvae feed on a variety of low-growing herbaceous plants, including dandelions. 
 

RETRIEVED FROM: http://mdc.mo.gov/discover-nature/field-guide/banded-tiger-moth  

  

http://mdc.mo.gov/discover-nature/field-guide/banded-tiger-moth
http://mdc.mo.gov/media/image/banded-tiger-moth?popup
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  Big Dipper Firefly  

 

Copyright © 2009 WonGun Kim 

 

Other Common Names 

Pyralis Firefly, Eastern Firefly, Common Eastern Firefly, Big Dipper Firefly 

Synonyms and other taxonomic changes 

Photinus pyralis (Linnaeus) 

Orig. Comb: Lampyris pyralis Linnaeus 1767 

Explanation of Names 

pyralis - Greek, meaning "of fire".  

http://bugguide.net/user/view/22265
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reference to Greek myth of a fly that rises from fire (1). 

Numbers 

nearly 50 spp. n. of Mex. (2) 

Size 

10-14 mm 

Identification 

Large for a Photinus. Blackish-brown finely, densely rugose (wrinkled) elytra, side margins and suture 
of elytra yellow. Pronotal disk pinkish with a black spot. Pronotum convex. Underside: Ventral 
abdominal segments six and seven large and occupied by light organ in male. Abdominal sternites of 
male have distinct (3). Female flightless (1), or "seldom" flies, as it does have normal wings (4). 

Flash is distinctive: male hovers about two feet (0.6 m) above ground, then drops vertically, gives 

single prolonged flash as is ascending, then flash diminishes (3). Flashing occurs at dusk, earlier in 

evening than most other fireflies. 

Range 

e US (TX-FL-NY-IA) (5), (6), (BG data) 

Habitat 

Meadows and edges of woodlands, including lawns, suburbs. 

Season 

mostly May-Aug (BG data) 

Food 

Adult does not feed, larvae predaceous on insect larvae, slugs, snails (1). 

RETRIEVED FROM: http://bugguide.net/node/view/281976  

 

 
 

  

http://bugguide.net/node/view/2456
http://bugguide.net/node/view/9779
http://bugguide.net/node/view/2732
http://bugguide.net/node/view/2456
http://bugguide.net/node/view/2776
http://bugguide.net/node/view/2732
http://bugguide.net/node/view/548322
http://bugguide.net/node/view/452764
http://bugguide.net/node/view/2456
http://bugguide.net/node/view/281976
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Definition of 

Symmetry 

 

 

Symmetry is when one shape becomes exactly like another if you flip, slide or turn 

it. 

 

The simplest type of Symmetry is "Reflection" (or "Mirror") Symmetry, as shown in 

this picture of my dog Flame. 

 

There is also Rotational Symmetry and Point Symmetry. 

Symmetry 

[syn- together + metron measure] 
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Reflection Symmetry 

The simplest symmetry is Reflection Symmetry  (sometimes called Line 

Symmetry or Mirror Symmetry). It is easy to see, because one half is the 

reflection of the other half. 

 

  
  

Here my dog "Flame" has her face  

made perfectly symmetrical with a bit 

of photo magic. 

The white line down the center is the 

Line of Symmetry 

 

The reflection in this lake also has symmetry, but in this case: 

 the Line of Symmetry runs left-to-right 

 it is not perfect symmetry, as the image is changed a little by the lake 

surface. 

The Line of Symmetry can be in any direction (not just up-down or left-right). 

To learn more, go to Reflection Symmetry . 

https://www.mathsisfun.com/geometry/symmetry-reflection.html
https://www.mathsisfun.com/geometry/symmetry-reflection.html


26 |  P a g e
 

Rotational Symmetry 

With Rotational Symmetry , the image is rotated (around a central point) so 

that it appears 2 or more times. How many times it appears is called the Order. 

Here are some examples (they were made using Symmetry Artist , and you can 

try it yourself!) 

Order Example Shape Artwork 

   

   

... and there is Order 4, 5, etc ... 

https://www.mathsisfun.com/geometry/symmetry-rotational.html
https://www.mathsisfun.com/geometry/symmetry-artist.html


27 |  P a g e
 

 

Point Symmetry 

 

Point Symmetry  is when every part has a matching part: 

 the same distance from the central point 

 but in the opposite direction. 

It is also the same as "Rotational Symmetry of Order 2" above 

RETRIEVED FROM: https://www.mathsisfun.com/geometry/symmetry.html  

  

https://www.mathsisfun.com/geometry/symmetry-point.html
https://www.mathsisfun.com/geometry/symmetry.html
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Hexagon 

A hexagon is a 6-sided polygon  (a flat shape with straight sides). 

Regular Hexagon 

Area = 40.365624492352 

Regular or Irregular 

When all angles are equal and all sides are equal it is regular, otherwise it 

is irregular: 

  

Regular Hexagon Irregular Hexagons 

Concave or Convex 

A convex hexagon has no angles pointing inwards. More precisely, no internal 

angles can be more than 180°. 

http://www.mathsisfun.com/geometry/polygons.html
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When any internal angle is greater than 180° it is concave. (Think: concave 

has a "cave" in it) 

 

 

Convex Hexagon Concave Hexagon 

Is it a Hexagon? 

No curved sides. And the shape must also be closed (all the lines connect up): 

  

 

Hexagon 

(straight sides) 

Not a Hexagon  

(has a curve) 

Not a Hexagon  

(open, not closed) 

Properties 

 

A regular hexagon has: 

 Interior Angles of 120° 
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 Exterior Angles of 60° 

 Area = (1.5√3) × s2 , or approximately 2.5980762 × s2 (where s=side 

length) 

  

 

Soap bubbles tend to form hexagons 

when they join up. 

 

Honeycomb has hexagons too! 

 RETRIEVED FROM: http://www.mathsisfun.com/geometry/hexagon.html  

  

http://www.mathsisfun.com/geometry/hexagon.html
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The Geometry of Triangles 
Definitions and formulas for the area of a triangle, the sum of the angles of a 
triangle, the Pythagorean theorem, Pythagorean triples and special triangles 
(the 30-60-90 triangle and the 45-45-90 triangle) 
Just scroll down or click on what you want and I'll scroll down for you! 
  

examples of triangles  area of a triangle  

sum of the angles 

of a triangle  

The Pythagorean Theorem  

special Pythagorean 

triples  

special triangles 

45-45-90 & 36-60-90  

  

Examples of triangles: 

 

 

The area of a triangle: 

 

http://www.coolmath.com/reference/triangles-geometry#Examples_of_triangles
http://www.coolmath.com/reference/triangles-geometry#The_area_of_a_triangle
http://www.coolmath.com/reference/triangles-geometry#The_sum_of_the_angles_of_a_triangle
http://www.coolmath.com/reference/triangles-geometry#The_sum_of_the_angles_of_a_triangle
http://www.coolmath.com/reference/triangles-geometry#The_Pythagorean_Theorem
http://www.coolmath.com/reference/triangles-geometry#Some_special_Pythagorean_numbers
http://www.coolmath.com/reference/triangles-geometry#Some_special_Pythagorean_numbers
http://www.coolmath.com/reference/triangles-geometry#Special_Triangles
http://www.coolmath.com/reference/triangles-geometry#Special_Triangles
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The sum of the angles of a triangle: 

 

Always, always, ALWAYS! 

 

The Pythagorean Theorem: 

 

This formula is for right triangles only! 

The sides, a and b, of a right triangle are called the 

legs, and the side that is opposite to the right (90 

degree) angle, c, is called the hypotenuse.  This 

formula will help you find the length of either a, b or 

c, if you are given the lengths of the other two. 

 

Some special Pythagorean numbers: 

These are called Pythagorean triples.  

                   

 The reason that they are so special is that they are whole numbers -- none 
of those weird decimals, fractions or radicals! 
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Popular Topics 

 

Special Triangles: 

 

The 30-60-90 Triangle: 

If you have one side, you can use these formulas 

(and maybe a little algebra) to get the others. 

 

 

The 45-45-90 Triangle: 

If you have one side, you can use these formulas 

(and maybe a little algebra) to get the others. 

RETRIEVED FROM: http://www.coolmath.com/reference/triangles-geometry  

  

http://www.coolmath.com/reference/triangles-geometry


34 |  P a g e
 

 

Rhombus 

(Jump to Area of a Rhombus  or Perimeter of a Rhombus ) 

A Rhombus is a flat shape with 4 equal straight sides. 

 

A rhombus looks like a diamond 

. 

 

All sides have equal length 

 

Opposite sides are parallel, and opposite angles are equal (it is 

a Parallelogram). 

https://www.mathsisfun.com/geometry/rhombus.html#Area
https://www.mathsisfun.com/geometry/rhombus.html#Perimeter
https://www.mathsisfun.com/perpendicular-parallel.html
https://www.mathsisfun.com/geometry/parallelogram.html
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The altitude is the distance at right angles to two sides 

Is a Square a Rhombus? 

Yes, because a square is just a rhombus where the angles are all right angles. 

Other Names 

It is more common to call this shape a rhombus, but some people call it 

a rhomb or even a diamond. 

The plural is rhombi or rhombuses, and, 

rarely, rhombbi or rhombbuses (with a double b). 

The name "rhombus" comes from the Greek word rhombos: a piece of wood 

whirled on a string to make a roaring noise! 

  

RETRIEVED FROM: https://www.mathsisfun.com/geometry/rhombus.html  

  

https://www.mathsisfun.com/geometry/rhombus.html
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Example of banded tiger moth: 
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Example of big dipper firefly: 
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English Language Arts Standards » Literacy 
Standards » Grade 3 

Research to Build and Present Knowledge 

W.3.7: Conduct short research projects that build knowledge about a topic. 

W.3.8: Recall information from experiences or gather information from 

print and digital sources; take brief notes on sources and sort evidence 

into provided categories. 

 

English Language Arts Standards » Literacy 
Standards » Grade 4 

Key Ideas and Details 

RL.4.1: Refer to details and examples in a text when explaining what the 

text says explicitly and when drawing inferences from the text. 

RL.4.3: Describe in depth a character, setting, or event in a story or drama, 

drawing on specific details in the text (e.g., a character’s thoughts, words, 

or actions). 

Integration of Knowledge and Ideas 

RL.4.7: Make connections between the text of a story or drama and a visual 

or oral presentation of the text, identifying where each version reflects 

specific descriptions and directions in the text.  

 

English Language Arts Standards » Literacy 
Standards » Grade 7 

Key Ideas and Details 

RL.7.1: Cite several pieces of textual evidence to support analysis of what 

the text says explicitly as well as inferences drawn from the text. 
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English Language Arts Standards » Literacy 
Standards » Grades 9-10 

Research to Build and Present Knowledge 

W.9-10.1: Draw evidence from literary or informational texts to support 

analysis, reflection, and research. 

W.9-10.9a: Apply grades 9–10 Reading standards to literature (e.g., 

“Analyze how an author (set designer) draws on and transforms source 

material in a specific work [e.g., how Shakespeare treats a theme or topic 

from Ovid or the Bible or how a later author draws on a play by 

Shakespeare]”).  

Mathematics Standards » Grade 1 

Geometry 7.G 

A. Draw, construct, and describe geometrical figures and describe the 

relationships between them. 

1. Solve problems involving scale drawings of geometric figures, such as 

computing actual lengths and areas from a scale drawing and reproducing 

a scale drawing at a different scale. 

2. Draw (freehand, with ruler and protractor, and with technology) 

geometric shapes with given conditions. Focus on constructing triangles 

from three measures of angles or sides, noticing when the conditions 

determine a unique triangle, more than one triangle, or no triangle. 

B. Solve real-life and mathematical problems involving angle measure, 

area, surface area, and volume. 

6. Solve real-world and mathematical problems involving area, volume and 

surface area of two- and three dimensional objects composed of triangles, 

quadrilaterals, polygons, cubes, and right prisms.  

Mathematics Standards » Grade 4 

Operations and Algebraic Thinking 4.OA 
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2. Multiply or divide to solve word problems involving multiplicative 

comparison, e.g., by using drawings and equations with a symbol for the 

unknown number to represent the problem, distinguishing multiplicative 

comparison from additive comparison. 

Measurement and Data 4.MD 

2. Use the four operations to solve word problems involving distances, 

intervals of time, liquid volumes, masses of objects, and money, including 

problems involving simple fractions or decimals, and problems that require 

expressing measurements given in a larger unit in terms of a smaller unit. 

Represent measurement quantities using diagrams such as number line 

diagrams that feature a measurement scale. 

C. Geometric measurement: understand concepts of angle and measure 

angles. 

5. Recognize angles as geometric shapes that are formed wherever two 

rays share a common endpoint…  

Geometry 4.G 

A. Draw and identify lines and angles, and classify shapes by properties of 

their lines and angles. 

1. Draw points, lines, line segments, rays, angles (right, acute, obtuse), 

and perpendicular and parallel lines. 

Identify these in two-dimensional figures.  

 

Mathematics » Grade 7 

Geometry 7.G 

A. Draw, construct, and describe geometrical figures and describe the 

relationships between them. 

1. Solve problems involving scale drawings of geometric figures, such as 

computing actual lengths and areas from a scale drawing and reproducing 

a scale drawing at a different scale. 

2. Draw (freehand, with ruler and protractor, and with technology) 

geometric shapes with given conditions. Focus on constructing triangles 
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from three measures of angles or sides, noticing when the conditions 

determine a unique triangle, more than one triangle, or no triangle. 

B. Solve real-life and mathematical problems involving angle measure, 

area, surface area, and volume. 

6. Solve real-world and mathematical problems involving area, volume and 

surface area of two- and three dimensional objects composed of triangles, 

quadrilaterals, polygons, cubes, and right prisms.  

Mathematics Standards » Algebra II 

Linear, Quadratic, and Exponential Models★ F-LE 

A. Construct and compare linear, quadratic, and exponential models and 

solve problems. 

2. Construct linear and exponential functions, including arithmetic and 

geometric sequences, given a graph, a description of a relationship, or two 

input-output pairs (include reading these from a table). 
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                             Additional Resources 

 

The difference between a sprite and a fairy: 

http://mudmosh.com/the-difference-between-fairies-pixies-and-sprites/  

 

ADDITIONAL TRIANGLE INFO: https://www.mathsisfun.com/algebra/trig-

solving-triangles.html  

 

Lace and graphing http://brandis.com.au/craft/Lace/grids.html  

https://bobbin-lace.wikispaces.com/grids  

Lace art paper  http://www.fineartstore.com/s-1918-lace-papers.aspx  

http://www.stitchpoint.com/eng/tool/grid/_intro_graphpaper.php  

 

Hexagonal designs 

Tulle and tutus  http://www.papermart.com/tulle-fabric/id=19005-INDEX  

http://english.tulle.it/Products/History_Of_Tulle.kl 

http://mudmosh.com/the-difference-between-fairies-pixies-and-sprites/
https://www.mathsisfun.com/algebra/trig-solving-triangles.html
https://www.mathsisfun.com/algebra/trig-solving-triangles.html
http://brandis.com.au/craft/Lace/grids.html
https://bobbin-lace.wikispaces.com/grids
http://www.fineartstore.com/s-1918-lace-papers.aspx
http://www.stitchpoint.com/eng/tool/grid/_intro_graphpaper.php
http://www.papermart.com/tulle-fabric/id=19005-INDEX
http://english.tulle.it/Products/History_Of_Tulle.kl

