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Objectives

To delve into the world of geometric ornamentation, understanding its fundamental principles, cultural
significance, and practical applications through a blend of theoretical knowledge and hands-on creation.
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Audience Duration ~ Method

School and university Four weeks, two days a  Presentations

students

day.

week with three hours per 9 * Training activities
/ » Brainstorming
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PROGRAM CONTENTS

Program Overview

What is geometric ornamentation?

Break

Basic geometric shapes and their properties
Discussion

Foundations and characteristics of geometric
ornamentation

Break

Patterns and configurations

Discussion

Principles and methodologies for creating geometric
patterns

Break

Advanced techniques in geometric ornamentation
Discussion

Cultural and Historical Influences

Break

Versatility and applications of geometric
ornamentation

Discussion
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Designing a pattern using a simple basic shape.
Break

Combining different base shapes to create more
complex patterns.

Discussion

Exploring how designs can be transformed through
rotations, reflections, and scaling.

Break

Applying mathematical concepts like symmetry,
Golden Ratio, and fractal geometry.

Discussion

Using negative space to articulate shapes and
geometry.

Break

Experimenting with different materials for creating
geometric ornaments.

Discussion

Applying the knowledge of cultural styles to design
a geometric ornamentation project

Break

Use software tools to generate and visualize
complex tessellation designs.

Discussion
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Geometric Shapes

Squares, circles, triangles, pentagons, hexagons,
octagons, and more — these seemingly simple

shapes are the foundational pillars of geometric
ornamentation, each with unique properties and

characteristics.




Introduction to Geometric Shapes

Square

Defined by four congruent sides and four right angles, the square embodies stability, order, and balance. Its
inherent symmetry exudes precision and control, making it a cornerstone of structured, grid-based patterns.
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Squares seamlessly fit together, creating mesmerizing checkerboards, \LLJJ/

grids, and intricate borders. Subdivide them into smaller squares or

triangles, and you unlock hidden geometric connections and detailed
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Introduction to Geometric Shapes

Circle

The circle embodies infinity and boundless potential. Its smooth,
curvilinear form exudes a sense of flow, movement, and dynamic
energy, contrasting with the angular rigidity of its counterparts.
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Circles find beauty in juxtaposition. They can be inscribed within

squares, creating harmonious compositions of straight and curved
elements, or dance tangentially, forming dynamic clusters and
patterns that break the mold of rigid symmetry.




Introduction to Geometric Shapes

Triangle

With three sides and three angles, the triangle represents the simplest stable form, yet pulsates with

dynamism. Its pointed corners inject a sense of direction and action, imbuing designs with a sense of forward
momentum.
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Triangles can form honeycomb patterns, readily observed in nature
and architecture. They can also be combined and stacked to create
complex stars, polygons, and three-dimensional structures, adding
layers of visual complexity and intrigue.
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Introduction to Geometric Shapes
Octagon

With six equal sides and six interior angles, the hexagon embodies efficiency and harmonious optimization. Its
close-packed structure maximizes space while minimizing gaps, rendering it a champion of functional design.

Hexagons form the basic unit of honeycombs,
snowflakes, and even basalt columns, their repetitive

tessellations creating mesmerizing visual textures and

a sense of interconnectedness.




Repetition and
Tessellation

A defining characteristic of geometric
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ornamentation is the repetition of shapes and

patterns. This repetition can be simple, like rows
of squares, or more complex, like interlocking

W4

stars or tessellations where shapes seamlessly fit

m

together without gaps.

2
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Symmetry and Order

Symmetry plays a crucial role in creating balance and harmony in geometric ornamentation. Patterns can be
symmetrical along an axis, around a central point, or even have multiple layers of symmetry. This adds a sense

of order and visual interest to the design.
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Reflective symmetry Rotational symmetry Translational symmetry Glide symmetry
A pattern mirrors itself A pattern appears identical In translational symmetry, A combination of reflection
across a line. Islamic after being rotated by a patterns replicate perfectly and translation, creating
mosaic patterns are a specific angle. Think of a through shifts without rotation mesmerizing repeating

popular example. mandala or snowflake. or reflection. patterns with slight shifts.
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Traditional Islamic Patterns

Within the realm of Islamic art, geometric ornamentation transcends mere decoration, transforming into a
meticulously crafted dialogue between faith, philosophy, and mathematics.

Star Patterns
« Geometric Foundations: Built upon fundamental
shapes like squares, triangles, and pentagons,
these patterns employ tessellation principles to
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create mesmerizing compositions that seamlessly
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* Interlocking: Stars often interlock and overlap. They

S

embody unity and infinity, symbolizing a
harmonious connection between earthly and divine

realms.




Traditional Islamic Patterns

Within the realm of Islamic art, geometric ornamentation transcends mere decoration, transforming into a
meticulously crafted dialogue between faith, philosophy, and mathematics.

Arabesques |
. . . \ %Q:,
* Infinite Rhythm: Arabesques weave continuous, SRR, Alhambra palace

interwoven lines, often incorporating floral and

geometric motifs. They symbolize the boundless
nature of divine creativity and the interconnectedness

of all things.

« Symbolic Elements: Flowers represent earthly beauty
and spiritual growth, while geometric shapes allude to
cosmic order and divine perfection. Their harmonious
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interplay creates a sense of balance and tranquility. =t =




Traditional Islamic Patterns

Within the realm of Islamic art, geometric ornamentation transcends mere decoration, transforming into a

meticulously crafted dialogue between faith, philosophy, and mathematics.

Geometric Grids
« Mathematical Harmony: These grids utilize principles of
tessellation, symmetry, and proportions like the Golden
Ratio to create visually stunning and mathematically
precise patterns.
« Symbolic Connections: The geometric order reflects the
divine perfection and cosmic harmony believed to govern

the universe. Each element, from the smallest line to the
intricate arrangement, carries symbolic significance.
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African Beadwork and Textiles

Far from mere ornamentation, geometric patterns and motifs in African

beadwork and textiles transcend aesthetics, becoming powerful expressions
of cultural identity, social status, and spiritual beliefs. Geometric shapes are
not random; they constitute a visual language, each form carrying significant
meaning. Circles symbolize the sun, spirals represent life's journey, and
intersecting lines depict pathways or connections within communities.
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Native American Basket Weaving

Native American traditions are woven not just into stories and songs, but also
into the intricate patterns and symbols adorning their baskets. These functional

vessels transcend mere utility, transforming into canvases for narratives
whispered through geometric designs and natural materials. '

 Spiral motifs: Representing the seasons and the

COSMOS.

o Star patterns: Symbolizing celestial guidance, hope,
and protection.

« Checkerboard patterns: Representing earth and sky,
balance, and duality.

« Zigzag and wave patterns: Mimicking flowing water,
the journey of life, and the movement of animals.
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Geometric Ornamentation in Architecture

Across history, geometry has transcended its mathematical roots to become a vibrant language expressed in
the very fabric of buildings. From monumental facades to shimmering mosaics and stained glass windows,
geometric designs have been employed to enhance architectural beauty, symbolism, and structural integrity.
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Geometric Ornamentation in Architecture

Across history, geometry has transcended its mathematical roots to become a vibrant language expressed in
the very fabric of buildings. From monumental facades to shimmering mosaics and stained glass windows,
geometric designs have been employed to enhance architectural beauty, symbolism, and structural integrity.

Rl "™ LAY . 2 .,";;\j_. - .‘"t:. i YA I M TR N w v SB® P S WU T b 4
ol 250l o %‘3‘9,3“‘.'}i;-.*.:::‘!f;"iﬁ';..-"*" L U G IR S .
ety 4, (0095 o St | \
| e 3 - oot s 9
P T L ':/n:".i e ‘
L Syt ‘\ b8, : \
e T3, o AR
4 v Yy e - ?"“’ e’
. .% ’ St _ @, 4 . AD =@
%‘A‘.'%fﬂé‘i. 'a‘.!f';“"',% g‘:’?"’:" 3'{
3 e @ a9 ”};«3"9’ ?b\"&“ Yan - .
T S 1 NeSRSS N
(S “".ﬁa." ‘."a‘,‘ C&\ Y‘(.‘”" fdpd ‘1.0 ‘.’ ¥
(USRI T 3 3 A QLR SR AR i ST AR .
<] O L e DIREE R AR -2 SR N - ool OGR!
S N T R SRl Y Rl ) (L
PN T e il Ry DX bme Lt s\ eens a8 24
TR AR R R K LR RE SN T2 0 L S ST XX PO ?
(A ST B 3T LT S N T e S T B VA S o S i | SO e\ X
LRI B SN Rl Ny o
g 88\ [ Telsecsen tte, Y AN e\ ageet s [gher T od, 4‘?'-‘7“.'0. {
i, e N\ AN ERR i e e
» SN~ s i ¥ . ‘\'\
*® .:;5‘.; - " a“
s o2t feoi g 0 dqn‘ "
°2 @F 98
."?..ﬁ‘*. - ‘ &aaz 4
ooty U
(3 z',"" o :
4 00g 0852 =,
- 134 5l
: ‘sb';%....'...’. N 'f”zﬁe
-..5:0...‘._-'.01’0‘.:':‘ \ v g-"ﬂlg‘

Mosaics




Geometric Ornamentation in Architecture

Across history, geometry has transcended its mathematical roots to become a vibrant language expressed in
the very fabric of buildings. From monumental facades to shimmering mosaics and stained glass windows,
geometric designs have been employed to enhance architectural beauty, symbolism, and structural integrity.
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Geometric Patterns in Textile Design

clothing, tapestries, and carpets with captivating patterns and profound
meanings.

Across continents and throughout history, geometric motifs have "**if” :;(0 ,“ ;‘;4 ’A;. G X o
Ly R W (s :‘
woven themselves into the very fabric of human cultures, adorning ml A % Io ’ };

e

v 4 a

f-’lF-‘ oy P A

Techniques

& —
AL S S TR R SR

e a

T - '.,. oty = .
:“ oy .
g L
: R v 2,
ﬁ:, C——
- Yy~ " "
.

== M2y

« Loom Weaving: The process of interlacing vertical (warp) and
horizontal (weft) threads on a loom to create fabrics with varied
textures, patterns, and geometric designs.

« Embroidery: The art of decorating fabric with needle and thread to
create detailed geometric motifs, borders, and embellishments. = o

+ Stenciling: A technique where pre-cut shapes act as guidesto apply 7@y Y& - Y &) v v v
dye or paint to fabric with accuracy and repetition, creating | ' | '

geometric patterns like stripes, checkerboards, and intricate TR
motifs.
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Graphic and Product Design

In both graphic and product design, geometric ornamentation reigns supreme, weaving a captivating tapestry
of functionality and visual delight. Its clean lines and inherent order create a sense of timeless elegance, while
offering endless possibilities for dynamic interplay between shapes, scales, and colors. From logos and
packaging to furniture and textiles, geometric patterns not only guide the eye but also evoke emotions
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