Radial Balance
Grade 4 – Lesson 5

(Art Connections, Level 4, pgs. 174-177)
Big Idea

Radial designs – which are found in nature, math, and many art traditions of the world – can create a sense of harmony.
Learning Targets and Assessment Criteria
Target 1: Identifies and defines radial/rotational symmetry. (Arts EALR 1.1.2 Principles of Organization: Radial symmetry).

Criteria 1: Describes radial symmetry – similar shapes, arranged equal distance from the center point. 
Target 2: Creates a radially symmetrical design. (Arts EALR 1.1.2 Principles of Organization: Radial symmetry).

Criteria 2: Draws a composition in which similar shapes are arranged equal distance from the center point.
Criteria 3: Adds color to composition so that shapes directly opposite across the center point share the same color. 
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Looking at Art Questions 

(Note to Teacher: Show the images on pages 174-175 in Art Connections as well as the images above while guiding the following discussion.) 
1. What do all of these diverse works of art have in common? (They all have images that radiate out from or repeat around a center point).

2. These works of art all have radial (art and science) or rotational (math) symmetry. Where do the designs begin? If you could turn the images, would the designs change or stay the same?

3. Using one of these works of art as an example, can you come up with a definition for radial/rotational symmetry? (Identical or very similar images that radiate equal distance from a center point).

4. Can you think of any images in nature which have radial/rotational symmetry? 

5. Can you think of any human-made objects that have radial/rotational symmetry?

6. The Tibetan image from SAM is called a mandala. Mandala is a Sanskrit (India) word that means “sacred circle.” It is used in Buddhism and Hinduism to represent the cosmos, and all that is within it. The center of a mandala often represents the Divine center of all that is, and is a focus for meditation. Many of the world’s belief systems use designs with radial symmetry to express the same idea – rose windows in Christian cathedrals, the Star of David in Judaism, mosaic tilework in Muslim mosques, as well as art from faith traditions that might be less well-known to you like Navajo sand paintings, and Kongolese cosmograms.

7. We are going to make our own mandalas today with radial symmetry.

Art Making Activity 
Make a Mandala
How can you make a radially symmetrical design?
Day 1

1. In your sketchbook, sketch some complex organic or geometric shapes. 

2. Draw a circle with a compass (or trace an 8” paper plate) on a piece of newsprint. 

3. Fold your circle carefully into pie-shaped fourths or eighths.

4. Choose your most interesting shapes and make a design with them in ONE pie piece of your circle.

5. Trace your paper plate again on your piece of black paper. Then carefully place your newsprint circle on it, so that you can lightly mark the lines that divide the fourths or eighths of your circle around its circumference.

6. To transfer your design to the black paper, turn your newsprint circle over and use white chalk on its side to cover the back of the pie piece which has your design on it.

7. Turn your newsprint circle back over so that the chalk touches the black paper, lining up the lines that divide the fourths or eighths of your design with the marks you made on the circle. Tape your newsprint circle down.
8. Trace the lines of your design with your pencil, pushing hard enough so that a light line of chalk is left on the black paper.
9. After you have traced your whole design in one pie piece, rotate your design to the next pie piece, lining up the dividing lines and taping down your design each time. NOTE: You may have to re-apply chalk each time you want to re-trace your design.
Day 2

1. Finish transferring your design to all the sections of the circle on the black paper.

2. Add color to your design in a radially-symmetrical way with chalk pastels.
Day 1

Each Student Needs







· A sketchbook
· A sketching pencil (HB) 

· A 9x9 inch piece of newsprint

· An 8-inch paper plate or a compass

· A 9x9 inch piece of black drawing paper (Strathmore

Artagain black drawing paper)
· White chalk

· A small piece of blue painter’s tape

Day 2

Each Student Needs

· Their newsprint circle with design on it

· White chalk

· Pencil

· A tissue (for blending chalk pastels)

Each Pair of Students Needs

· A set of chalk pastels

Teacher Needs
· Hairspray to “fix” finished drawings

Reflecting on Our Art 
· Describe: Describe the positive and negative shapes of your radial design.
· Analyze: Did you encounter any visual surprises when you completed your radial design? 
· Interpret: What could you design be used for?
· Decide: How successful were you in creating a radial design? What changes would you make to improve your design?

Cross-Curricular Connections
Math – Rotational symmetry

Science – Radial symmetry in plants, marine life, star nebbulae

Social Studies – Mandalas from belief traditions around the world

Self-Assessment

Name___________________________________________

Draw one section of your radial design here:

What visual surprises did you discover in the process of completing your radial design?

______________________________________________________

______________________________________________________

______________________________________________________
______________________________________________________

What title would you give your radial design? Why?

______________________________________________________

______________________________________________________

______________________________________________________

Art Background 

Roundel: Lotus Blossom, c. 1370-1350 BC, Egyptian
[image: image4.png]



Lotus (seshen)

Appearance: In Egypt, two native species of lotus grew, the white lotus (Nymphaea lotus) and the blue lotus (Nymphaea cerulea). A third type, the pink lotus (Nelumbo nucifera) was introduced to the country from Persia during the Late period. All three species were depicted in Egyptian art (the pink lotus showed up in Hellenistic artworks), however the sacred blue lotus was the flower most commonly used and the one depicted in the hieroglyph.

Meaning: The lotus closes at night and sinks underwater. In the morning it re-emerges and blooms again. Thus the flower became a natural symbol of the sun and creation. In Hermopolis, it was believed that it was a giant lotus blossom that first emerged from the primordial waters of Nun and from which the sun-god came forth (portrayed in the image at left).

As a symbol of re-birth, the lotus was closely related to the imagery of the funerary and Osirian cult. The Four Sons of Horus were frequently shown standing on a lotus in front of Osiris. The Book of the Dead contains spells for "transforming oneself into a lotus" and thus fulfilling the promise of resurrection.

The lotus was commonly used in art as a symbol of Upper Egypt. It was often shown with its long stems intertwined with papyrus reeds (a symbol of Lower Egypt) as a representation of the unification of the two lands.

 Excerpted from: http://news.egyptianmyths.net/lotus.htm  
Thirty-three DeityVajradhatu Mandala, 16th century, Tibetan

Tibetan Vajrayana








Tibetan monks making a temporary "Sand-Mandala" in the City-Hall of Kitzbühel in Austria in 2002









Details of Sand-Mandala





Chenrezig Sand Mandala created at the House of Commons of the United Kingdom on the occasion of the Dalai Lama's visit in May 2008

A kyil khor (Tibetan for mandala) in Vajrayana Buddhism usually depicts a landscape of the "Buddha-land," or the enlightened vision of a Buddha, which inevitably represents the nature of experience and the intricacies of both the enlightened and confused mind, or "a microcosm representing various divine powers at work in the universe."[2] Such mandalas consist of an outer circular mandala and an inner square (or sometimes circular) mandala with an ornately decorated mandala "palace"[9] placed at the center. Any part of the inner mandala can be occupied by Buddhist glyphs and symbols,[10] as well as by images of its associated deities, which "symbolise different stages in the process of the realisation of the truth." [11]
Mandalas are commonly used by tantric Buddhists as an aid to meditation. More specifically, a Buddhist mandala is envisaged as a "sacred space," a "Pure Buddha Realm,"[12] and also as an abode of fully realised beings or deities.[11] While on the one hand, the mandala is regarded as a place separated and protected from the ever-changing and impure outer world of samsara,[13] and is thus seen as a "Buddhafield"[14] or a place of Nirvana and peace, the view of Vajrayana Buddhism sees the greatest protection from samsara being the power to see samsaric confusion as the "shadow" of purity (which then points towards it). By visualizing "pure lands," one learns to understand experience itself as pure, and as the abode of enlightenment. The protection that we need, in this view, is from our own minds, as much as from external sources of confusion. In many tantric mandalas, this aspect of separation and protection from the outer samsaric world is depicted by "the four outer circles: the purifying fire of wisdom, the vajra circle, the circle with the eight tombs, the lotus circle."[15] The ring of vajras forms a connected fence-like arrangement running around the perimeter of the outer mandala circle.[16]
The mandala is also "a support for the meditating person,"[15] something to be repeatedly contemplated to the point of saturation, such that the image of the mandala becomes fully internalised in even the minutest detail and can then be summoned and contemplated at will as a clear and vivid visualised image. With every mandala comes what Tucci calls "its associated liturgy...contained in texts known as tantras,"[17] instructing practitioners on how the mandala should be drawn, built and visualised, and indicating the mantras to be recited during its ritual use.

As a meditation on impermanence (a central teaching of Buddhism), after days or weeks of creating the intricate pattern of a sand mandala, the sand is brushed together and placed in a body of running water to spread the blessings of the mandala.

A mandala can also represent the entire universe, which is traditionally depicted with Mount Meru as the axis mundi in the center, surrounded by the continents.[18] A "mandala offering"[19] in Tibetan Buddhism is a symbolic offering of the entire universe. Every intricate detail of these mandalas is fixed in the tradition and has specific symbolic meanings, often on more than one level.

The mandala can be shown to represent in visual form the core essence of the Vajrayana teachings. In the mandala, the outer circle of fire usually symbolises wisdom. The ring of 8 charnel grounds[20] represents the Buddhist exhortation to always be mindful of death, and the impermanence with which samsara is suffused: "such locations were utilized in order to confront and to realize the transient nature of life."[21] Described elsewhere: "within a flaming rainbow nimbus and encircled by a black ring of dorjes, the major outer ring depicts the eight great charnel grounds, to emphasize the dangerous nature of human life."[22] Inside these rings lie the walls of the mandala palace itself, specifically a place populated by deities and Buddhas.

One well-known type of mandala, in Japan is the mandala of the "Five Buddhas", archetypal Buddha forms embodying various aspects of enlightenment. Such Buddhas are depicted depending on the school of Buddhism, and even the specific purpose of the mandala. A common mandala of this type is that of the Five Wisdom Buddhas (a.k.a. Five Jinas), the Buddhas Vairocana, Aksobhya, Ratnasambhava, Amitabha and Amoghasiddhi. When paired with another mandala depicting the Five Wisdom Kings, this forms the Mandala of the Two Realms.

Excerpted from: http://en.wikipedia.org/wiki/Mandala
Delftware Plate, 17th century, Dutch

Delftware, or Delft pottery, denotes blue and white pottery made in and around Delft in the Netherlands and the tin-glazed pottery made in the Netherlands from the sixteenth to the eighteenth centuries.

Delftware in the latter sense is a type of pottery in which a white glaze is applied, usually decorated with metal oxides. Delftware includes pottery objects of all descriptions such as plates, ornaments and tiles.

History
The earliest tin-glazed pottery in the Netherlands was made in Antwerp by Guido da Savino in 1512. The manufacture of painted pottery may have spread from the south to the northern Netherlands sometime during the 1560s. It was made in Middelburg and Haarlem in the 1570s and in Amsterdam in the 1580s.[1] Much of the finer work was produced in Delft, but simple everyday tin-glazed pottery was made in places such as Gouda, Rotterdam, Amsterdam and Dordrecht.[2]
The main period of tin-glaze pottery in the Netherlands was 1640-1740. From about 1640 Delft potters began using personal monograms and distinctive factory marks. The Guild of St Luke, to which painters in all media had to belong, admitted ten master potters in the thirty years between 1610 and 1640 and twenty in the nine years 1651 to 1660. In 1654 a gunpowder explosion in Delft destroyed many breweries and as the brewing industry was in decline they became available to pottery makers looking for larger premises; some retained the old brewery names, making them famous throughout northern Europe, e.g. The Double Tankard, The Young Moors' Head and The Three Bells.[3]
The use of marl, a type of clay rich in calcium compounds, allowed the Dutch potters to refine their technique and to make finer items. The usual clay body of Delftware was a blend of three natural clays, one local, one from Tournai and one from the Rhineland.[4]
From about 1615, the potters began to coat their pots completely in white tin glaze instead of covering only the painting surface and coating the rest with clear glaze. They then began to cover the tin-glaze with clear glaze, which gave depth to the fired surface and smoothness to cobalt blues, ultimately creating a good resemblance to porcelain.[5]
During the Dutch Golden Age, the Dutch East India Company had a lively trade with the East and imported millions of pieces of Chinese porcelain in the early 1600s.[6] The Chinese workmanship and attention to detail impressed many. Only the richest could afford the early imports. Although Dutch potters did not immediately imitate Chinese porcelain, they began to do after the death of the Wanli Emperor in 1620, when the supply to Europe was interrupted.[5] Delftware inspired by Chinese originals persisted from about 1630 to the mid-eighteenth century alongside European patterns.

By about 1700 several factories were using enamel colours and gilding over tin-glaze, requiring a third kiln firing at a lower temperature.

Delftware ranged from simple household items - plain white earthenware with little or no decoration - to fancy artwork. Most of the Delft factories made sets of jars, the kast-stel set. Pictorial plates were made in abundance, illustrated with religious motifs, native Dutch scenes with windmills and fishing boats, hunting scenes, landscapes and seascapes. Sets of plates were made with the words and music of songs; dessert was served on them and when the plates were clear the company started singing.[7] The Delft potters also made tiles in vast numbers (estimated at eight hundred million[8]) over a period of two hundred years; many Dutch houses still have tiles that were fixed in the seventeenth and eighteenth centuries.

Delftware became popular and was widely exported in Europe and even reached China and Japan. Chinese and Japanese potters made porcelain versions of Delftware for export to Europe.

Some regard Delftware from about 1750 onwards as artistically inferior. Caiger-Smith says that most of the later wares "were painted with clever, ephemeral decoration. Little trace of feeling or originality remained to be lamented when at the end of the eighteenth century the Delftware potteries began to go out of business."[9] By this time Delftware potters had lost their market to British porcelain and the new white earthenware. One or two remain: the Tichelaar factory in Makkum, Friesland, founded in 1594 and De Koninklijke Porceleyne Fles ("The Royal Porcelain Bottle") founded in 1653.

Today, Delfts Blauw (Delft Blue) is the brand name hand painted on the bottom of ceramic pieces identifying them as authentic and collectible. Although most Delft Blue borrows from the tin-glaze tradition, it is nearly all decorated in underglaze blue on a white clay body and very little uses tin glaze, a more expensive product. Delft Blue pottery formed the basis of one of British Airways' ethnic tailfins. The design, Delftblue Daybreak, was applied to 17 aircraft.

 Excerpted from: http://en.wikipedia.org/wiki/Delftware 

Assessment Checklist
	Student
	Describes radial symmetry – similar shapes, arranged equal distance from the center point
	Draws a composition in which similar shapes are arranged equal distance from the center point
	Adds color to composition so that shapes directly opposite across the center point share the same color
	TOTAL

3
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Teacher Notes:

Letter Home

Dear Family,

Today we learned that radial or rotational symmetry is when an image has identical sections that repeat, radiating out from a center point. This is a concept in art, math and science, and is found repeatedly in nature, in human-made objects and in many of the world’s art and faith traditions. We looked at several works of art with radial symmetry – a Song Dynasty carved lacquer tray from China, a black-on-black pottery plate by Native American artists Maria Martinez and Popovi Da, a lotus blossom roundel from ancient Egypt, a 17th century Dutch Delftware plate, and a 16th century Tibetan Buddhist mandala. 

We learned that mandala means “sacred circle” in Sanskrit, and that many of the world’s faith traditions use radial designs to symbolize their understanding of the cosmos and the divine. We created radial designs of our own with chalk pastels on black paper.

At home, you could look for radial symmetry in both natural and human-made objects. The more your look, the more you’ll see! Radial symmetry is everywhere!

Tips for Teachers


Before class


If you pre-teach radial symmetry in nature and human-made objects, you could have the students do image searches on the internet for objects that show radial design. Alternately, this would also be a nice follow-up extension.


During class


You will want to demonstrate each step of creating and transferring the design. It’s a little spatially puzzling until the students have done it themselves.


After class


Outside, spray the finished work with hair spray to “fix” the chalk pastel so it won’t rub off. 








Vocabulary


Radial symmetry


Rotational symmetry


Mandala
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