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BY Description of the project

This engaging art-meets-science activity introduces students to the fascinating world of visual
perception and optical illusions, exploring how the brain interprets — and often misinterprets — what
it sees. By combining painting, drawing, and illusion experiments, students will investigate how

principles of neuroscience, mathematics, and art converge to produce powerful perceptual effects.

Working in small collaborative groups, students will explore how contrast, color, pattern, and
perspective can be used to create illusions of motion, depth, and distortion. The activity encourages
both analytical thinking and creative experimentation as participants apply visual techniques drawn

from historical and contemporary Op Art, as well as cultural and scientific traditions.

Key Concepts they will explore include:

Visual processing and perception in the brain

Principles of optical illusion: contrast, depth, afterimages, and spatial distortion

Artistic styles and techniques such as Op Art, forced perspective, and color gradient illusions

Connections between neuroscience, geometry, and visual design

Cultural and historical uses of perceptual art from around the world

Through iterative design and peer feedback, students will analyze the effectiveness of their illusions
and reflect on how visual information shapes our experience of the world. The session fosters both

creative expression and STEAM-based inquiry.

By the end of the session, each group will have produced a finished visual illusion artwork and will be
able to explain the perceptual effects it creates, the science behind it, and its cultural/artistic

inspiration.
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@ Objectives: What will | learn?

e Understand how contrast, perspective, and color affect visual perception by analyzing and
recreating illusion techniques used in scientific and artistic contexts, in order to explain how the
brain interprets visual input.

e Explore how artists create visual illusions of movement and depth through hands-on group
experimentation with patterns, spacing, and shading, to better grasp how optical tricks influence
viewer experience.

e Experiment with Op Art, forced perspective, and color illusions using collaborative painting and
sketching techniques, with the goal of applying perceptual design strategies in a creative final
product.

e Connect key principles of neuroscience, mathematics, and art by identifying how the brain
processes stimuli and how geometry and color theory shape illusion effects, in order to bridge
scientific and artistic understanding.

e Develop creative and analytical thinking skills by iteratively designing, testing, and refining visual

illusions in groups, fostering both STEAM integration and collaborative problem-solving.

35_‘4 Materials: What do | need?

1. Provided by the teacher/institution:

e Large sheets of paper or canvas

e Acrylic/gouache paints or markers

e Masking tape

e Colored paper

e Lighting setups for perception experiments (e.g., desk lamps, color gels)
2. Provided by students:

Rulers
e Compasses
Notebook and pencils
e Computer + internet access (for research/digital creation)
3. Downloadable resources
e Printable Op Art templates and illusion coloring pages + Visual illusion test sheets (afterimages, color

contrast[

Previous preparation
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https://drive.google.com/file/d/1RqXNDLI4-962TfAW_i48XAnW183fM4B1/view?usp=sharing
https://drive.google.com/file/d/1RqXNDLI4-962TfAW_i48XAnW183fM4B1/view?usp=sharing
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FeKULTATEA
Before beginning the activity, the following steps should be taken to ensure a smooth, inclusive, and

D

impactful session:

Prepare and set up materials and physical workstations

e Set up collaborative group workstations with all necessary supplies: large-format paper, rulers,

masking tape, paints or markers, compasses, and colored paper.

e Prepare and organize a lighting setup (e.g., desk lamps, colored gels) in one corner of the room to

conduct perception-based optical tests such as afterimages or color confusion.

Print and display reference visuals

e Printand display key visual references around the classroom, including:

o Op Art pieces
o Real-world forced perspective street art

o Cultural patterns (e.g., Islamic mosaics, Japanese textiles)

Activate prior knowledge and connect with real-world relevance

e Begin the session with a guiding question:

“How does your brain turn light into meaning — and how can artists trick it?”

e Leadashort discussion connecting the activity to everyday perception and design. Use real-world

examples such as:

o 3D-painted crosswalks designed to slow drivers
o lllusions in advertising, video games, architecture, and interface design
e Reinforce the interdisciplinary nature of the activity by highlighting connections to:

o Neuroscience — visual processing and brain shortcuts

o Mathematics — symmetry, geometric patterns, and perspective

o Art & Design — visual storytelling, spatial manipulation, and aesthetics

Organize student groups

e Divide students into small collaborative groups of 3—4 participants to support cooperative

creation and discussion.

Consider assigning rotating roles within each group (e.g., Sketcher, Painter, Tester, Presenter) to
promote balanced collaboration and shared ownership.

e Younger students (ages 11-12):

o Provide pre-designed optical illusion templates for tracing, coloring, or guided manipulation.

o Include simple visual games using contrast and color.
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Older students (ages 13-14):

o Introduce optional digital design tools (e.g., Photoshop, GIMP, or browser-based filters) for
advanced exploration.

o Encourage experimentation with more complex illusions (motion effects, 3D depth) and

introduce related career paths in animation, game design, and psychology.

Review safety and learning expectations

Review safety considerations related to paint use, ventilation, sharp tools, and light sensitivity
(especially for perception tests involving bright flashes or color adaptation).

Briefly introduce key scientific and artistic concepts that will guide the activity: how the brain
processes visual input, how illusions manipulate perception, and why this is relevant in art, design,

and technology.

RESEARCH

@ Have a look at these resources
We live in a world filled with visual illusions — but why do they work, and what do they reveal

about the way our brain’s function?

In this activity, students will explore how artistic design techniques can manipulate visual
perception, and how our brains rely on shortcuts that can be cleverly exploited to create illusions
of motion, depth, or distortion. They will learn that the science of seeing is just as important as

the art of creating.

From Op Art paintings to 3D crosswalk illusions and visual filters in social media, illusions appear
in many aspects of everyday life — often without us noticing. Students will investigate how the

brain processes light, contrast, and space, and why it sometimes misinterprets visual signals.

Optical illusions offer a powerful and engaging way to link neuroscience, mathematics, and art —

showing that creativity and science often work hand in hand.

Real-World Connections

o Virtual Reality (VR) and Augmented Reality (AR):
Illusions form the backbone of immersive experiences. Designers manipulate scale, depth,
and movement to simulate 3D worlds that feel real inside a headset — even when you're

standing still.
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o User Interface (ul) and Web Design:
Visual cues like gradients, shadows, and motion are used to guide user attention or create
the illusion of layers and interactivity in apps and websites.

e Stage Design and Set Hlusions in Theater:
Scenic artists use forced perspective, lighting tricks, and shadow play to make small spaces
feel expansive or surreal on stage — transforming the viewer’s perception.

e Fashion and Textile Design:
Designers use patterns, repetition, and contrast to create movement or slim silhouettes. The
“Op Art dress” trend of the 1960s made illusionary fashion a cultural icon.

e Astronomy and Space Exploration:
Astronomers interpret distant light signals using visual modeling — but atmosphericillusions
like mirages and moon size illusions remind us how our eyes can deceive us even when

observing the universe.

Key Questions to Investigate

Encourage students to think critically as they explore:

e  What does the brain do with the light that hits our eyes — and how can artists manipulate
this process?

e  Why do we “fall for” illusions? What does this tell us about how our brain fills in visual gaps?

e Where do we see illusions in real life — and what are their effects?

e Howdoillusion techniques differ across cultures and historical periods?

e Canillusions be used to educate, protect, or persuade?

e  Which careers (e.g., designer, architect, psychologist) rely on an understanding of visual

perception?

Classroom Exploration Prompt

Ask students:

“What'’s the most surprising or confusing optical illusion you’ve ever seen?”

e Then, show short visual examples such as:
o Afterimages
o Impossible shapes (Penrose triangle, Escher’s staircase)
o Color contrast illusions (where the same color appears different depending on its
background)
e Let students guess how the illusion works and guide them to link it to brain processing

shortcuts, like contrast sensitivity, visual completion, or depth cues.
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Q Some things you need before beginning

Your brain is a pattern-detecting machine — it processes millions of visual signals per second.

To keep up, it takes shortcuts. These shortcuts help you interpret the world quickly, but sometimes,

they lead to mistakes.

That’s where optical illusions come in. They trick your brain into seeing movement, depth, color, or

shapes that aren’t really there — just clever manipulations of light, contrast, and perspective.

| aYe

Cool Facts That Will Blow Your Mind

You see the world upside down — your brain flips the image your eyes send.
The human brain processes images faster than it processes text — up to 60,000 times faster!
Some animals, like mantis shrimp, see more colors than humans — up to 16 types of color

receptors (compared to our 3).

Why Does This Matter in the Real World?

Understanding visual perception (how we see) helps in many careers and industries:

Design & Marketing: Use illusions to grab attention or make ads "pop."

Architecture: Create buildings that appear to float, move, or shift.

Technology: In augmented and virtual reality, illusions help create immersive experiences.
Neuroscience & Psychology: Studying illusions reveals how our brains understand the world.
Fashion & Art: Designers and artists use patterns to transform how we see form and

movement.

Highlighting Women in Optical lllusion Art

Bridget Riley — Queen of Op Art

Bridget Riley is a British artist who pioneered Optical Art (Op Art) in the 1960s.She used black-
and-white lines, curves, and patterns to create the illusion of motion, even though her paintings
are completely stilll Her art tricks the eye using science-based principles — like how we perceive

contrast and rhythm. Riley once said, “I try to organise a field of visual energy which can then
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lead the spectator to discover new experiences.”
Other Women Artists in Perceptual Art
Julieta Aranda: Works with perception and time, combining installation with science fiction.
Lygia Clark (Brazil): Explored how viewers could interact with artworks that changed their
perception of space. Susie Rosmarin: Uses grids and repetition to create shimmering illusions

of color and motion.

Perception and Optical Tricks Across Cultures
Visual illusions and perception tricks aren't just modern inventions — artists from many different
cultures have explored how to play with the human eye for centuries! Here are some amazing
examples:
e Islamic Geometric Art
o Islamic artists mastered the use of mathematics and geometry to create intricate
mosaics and tile patterns.
o These designs often seem to shift and move when you look at them because of repeating
symmetrical shapes and interlocking patterns.
o The patterns create optical effects of depth and motion — even though the surface is
completely flat!
o Explore this: Look at mosaics from places like the Alhambra Palace in Spain or Persian
mosques — notice how your eyes try to follow endless paths and stars.
e Indigenous Australian Art
o Known for dot painting techniques that create vibrating, flowing optical effects.
o These artworks often represent landscapes, animals, or stories ("Dreamtime") but also
play with color and spacing to make the images feel alive and moving.
e Ancient Greek and Roman Architecture
o Intemples like the Parthenon, builders used optical corrections: Columns are slightly
curved and tilted inward so that from a distance they appear perfectly straight!
o This trick helped create a sense of balance and perfection — because human eyes

naturally distort large straight lines.

Now, follow these steps

Introduction

e Show examples of famous optical illusions:
o Op Artworks (e.g., Bridget Riley, Vasarely)
o Forced perspective illusions (e.g., 3D sidewalk art, optical architecture)
o Impossible objects (e.g., Penrose triangle, Escher staircase)

e Discuss how artists create illusions using the following question: “What makes these illusions
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so convincing?” Guide students to observe and explain:
o High-contrast colors (black & white, complementary colors)
o Repetitive patterns and visual rhythm

o Tricks of depth using lines, shadows, or color gradients

HIGH-CONTRAST COLORS

REPETITIVE PATTERNS &
MOVEMENT EFFECTS

DEPTH TRICKS: FORCED PERSPECTIVE
SHADING TECHNIQUES

AR

Step. 1: Experiment and Technique Choice

e Begin with hands-on visual perception experiments to activate curiosity and frame the
challenge:
o Afterimage Test: Ask students to stare at a bright red square for 20 seconds, then
quickly shift their gaze to a blank white paper. Discuss the ghost image effect and what it
reveals about retinal fatigue and complementary color perception.
o Color Confusion Test: Present a single-colored square placed over two different
background colors. Ask: "Does the color look different in each setting?" Discuss how
background contrast affects perception and can be manipulated in art.

e Next, introduce three main illusion strategies students can choose from. Encourage
exploration based on interest or artistic strength:

o Option A: Op Art lllusion
Focus on using repetitive lines, curves, and high-contrast black-and-white patterns to
simulate motion or vibration. Reference artists like Bridget Riley. Ideal for students who
enjoy bold graphic design and rhythm.

o Option B: Forced Perspective [llusion
Explore how depth cues, size distortion, and viewpoint alignment can trick the eye into
seeing 3D forms on flat surfaces. Great for students interested in spatial reasoning,
architecture, or set design.

o Option C: Color Shift [llusion
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Investigate how gradients, warm vs. cool tones, and layering techniques can make colors
appear to shift, pulse, or glow. Suitable for students who love color theory, painting, or
subtle visual effects.
e Once atechnique is chosen, students will:

o Brainstorm and sketch at least one preliminary concept for their illusion on paper, using
pencil and simple outlines.

o Include notes on the perceptual effect they aim to achieve, the colors or patterns they’ll
use, and what materials or setup they’ll need.

o Share their sketch with a partner or group for quick feedback before moving to the next

step.

Slide 4: Painting Optical lllusions

o High-Contrast e Forced Perspective e Color Perception Shift
Op Art

Step. 2: Creation Time
e Begin the creation phase using the technique selected in Step 1. Provide materials such as:
o lLarge-format paper or canvas
o Rulers, masking tape, compasses
o Acrylic or gouache paints, markers, or colored pencils
o Optional: colored paper, stencils, or blending tools (sponges, brushes)
e Students now bring their illusion to life through hands-on artwork:
o Op Art: Use rulers and masking tape to ensure crisp, geometric precision. Focus on
repetition and contrast to create movement or vibration.
o Forced Perspective: Apply vanishing points and size scaling to create the illusion of depth
or distance. Shadows and angles enhance realism.
o  Color Shift lllusion: Carefully blend warm and cool tones to create gradients, glow effects,
or shifting hues. Test color perception under different lighting.
e Emphasize the importance of the iterative process:
o After completing their first version, students will test their illusion on classmates—do
viewers perceive the intended effect?
o Encourage peer feedback using guestions like:

“What effect do you see?”
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“What part is most convincing?”
“Is there anything unclear or visually confusing?”
e Based on feedback, students revise or refine their illusion:
o Adjust spacing, contrast, or alignment
o Add or reduce detail
o Reinforce theillusion’s central focus or effect
e Wrap the step with a mini-reflection and informal critique session: students view and
respond to each other’s work:
o “Which illusion had the strongest visual impact—and why?”
o “Whattechniques seemed most effective?”
o “Did any illusion surprise or confuse you?
Step. 3: Peer Testing and Reflection
e Assemble all individual artworks into a collective mural to create an immersive illusion
gallery:
o Dedicate alarge wall, hallway, or display board as the “Perception Mural”.
o Have eachteam or student mount their piece in a planned layout (e.g., grouped by illusion
type or color flow).
o Encourage students to consider the placement of their artwork—can illusions flow into
each other or contrast in interesting ways?
e Once the mural is complete, guide a structured observation and reflection session:
o Invite students to observe the mural as a whole, then move in to examine specific
artworks up close.
o Encourage students to consider how individual illusions interact or contrast within the
larger display.
e Use reflective questions to prompt analysis and dialogue:
o “Whichillusions stand out the most? Why?”
o “Did certain colors or patterns ‘pop’ more when placed next to others?”
o “How does seeing the illusions together in one mural change your perception?”
o “Which techniques were most effective at ‘tricking’ your eyes?”
Step. 4: Cultural Reconnection — Create a Culturally Inspired Illusion
e Now that students have explored how optical illusions work, they will use those techniques
to create a new artwork that connects with their own culture, heritage, or community
identity.
e Prompt students with guiding questions to help them reflect and plan:
o “Whatsymbols, colors, or patterns are important in your culture?”
o “Are there traditional art styles, stories, textiles, or buildings that inspire you?”

o “How do people in your community use visuals to share values or stories?”
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o After reflecting on those questions, create a new optical illusion artwork that represents a
part of your own cultural background or identity. Students may reinterpret a traditional
pattern, motif, or story using one of the illusion techniques:

o Op Artto reinterpret a textile design or ceremonial pattern

o Forced Perspective to represent a local landmark, myth, or architectural feature

o Color Shift Illusion to explore symbolic color use in cultural celebrations or nature
e Artwork should combine both:

1. Technicalillusion skills learned in previous steps

2. Personal/cultural storytelling, symbolism, or inspiration

e Encourage creative freedom in medium, layout, and interpretation. Students can add titles
and a short artist’s note explaining:

o What their artwork represents
o Which technique they used and why

o What aspect of culture or identity they chose to highlight

COMMUNICATE

Invite each student (or group) to present their final culturally inspired illusion artwork from Step 4. Guide

the presentation with prompts that combine technical and cultural reflection:
e “Whichillusion technique did you choose, and why?”
e “How did neuroscience or visual perception principles influence your design?”
e “What cultural symbol, story, or value does your artwork represent?”
e “What effect were you trying to create in the viewer—and did it work as planned?”
e “What surprised you about your illusion when others viewed it?”

Encourage them to show both their creative reasoning (illusion design choices) and their cultural

storytelling (symbolism or personal meaning).

Later, open a dialogue to help students connect what they’ve learned to the real world. Pose questions

like:
e “Where do we encounter illusions or perception tricks in everyday life?”
o Ingraphic design or advertising?
o Invideo games, virtual reality, or film effects?

o Intraditional architecture or religious art?



e BILBOKO

HEZKUNTZA
— e Funded by FAKULTATEA
< FA )
A\ \BRAC the European Union Universidad  Euskal Herriko DE EDUGACION

del Pais Vasco  Unibertsitatea

o Innatural environments (camouflage, mirages, color perception)?

e  “How might culture shape the way illusions are used or understood?”

o Are certain illusion styles more common in specific regions?

o Do cultural stories or traditions already use visual trickery or symbolism?

B Itis time to share!

Share your amazing work and inspire others!

#DesignscratchSTEAMbrace

e LinkedIn: https://www.linkedin.com/company/steambrace-project/posts/?feedView=all

e Instagram: https://www.instagram.com/steambrace eu/

e X: https://www.instagram.com/steambrace eu/

KEEP ON LEARNING

@ How can | make a similar project by myself?

About Your lllusion

What made your illusion interesting or powerful to others?
(Was it the technique, the color, the cultural meaning, or how it tricked the eye?)

Did your idea change while you were working on it?
(What did that teach you about creativity or problem-solving?)

What part of your culture or identity did you include in your final piece?
(How did it shape your choices in color, pattern, or story?)

If you made a “Version 2.0” of your artwork, what would you change or add?

(Would you use a different technique, try movement, or tell a new story?)

Did someone else’s artwork surprise or inspire you?

(What did you notice about how others used illusion or symbolism?)

About Perception and the World Around You

Where do you see illusions in real life?
(Think about signs, packaging, social media filters, buildings, or clothing.)
How do artists, designers, or companies use illusions to change how we think or feel?

(Have you seen ads or effects that made something look more exciting, scary, or fun?)


https://www.linkedin.com/company/steambrace-project/posts/?feedView=all
https://www.instagram.com/steambrace_eu/
https://www.instagram.com/steambrace_eu/
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e (Can illusions be used in helpful ways—or in misleading ways?
(Where might it matter most to use illusions responsibly?)
e Do people experience illusions differently?

(How might your cultural background, personal experiences, or biology affect how you see?)
e What happens in your brain when you see something that’s not really there?

(Why does your brain “fill in” or get tricked—and how can we use that in design?)

Try these next:

e Create an lllusion for a Younger Student
Can you design a simple illusion or interactive art piece that helps younger kids learn something
— like how to focus, recognize colors, or understand shapes?

¢ Remix a Famous lllusion with Your Own Twist
Take a well-known illusion (like the Penrose triangle, Rubin’s vase, or the checker shadow) and
reimagine it using your own colors, patterns, or cultural symbols.

e Design an lllusion Inspired by Someone in Real Life
Choose a scientist, artist, community leader, or family member and create an illusion that
represents their impact or vision. What shapes, colors, or distortions would you use?

e Explore Perception-Based Careers
Look up what it’s like to work in UX design, optical engineering, animation, or even neuroscience.
Which part of designing how people see the world excites you the most?

(?) Which are other connected projects?

e Travel Through Time with lllusions

Research how artists in history used illusions in their work—like Renaissance trompe-I'ceil,
baroque ceiling paintings, or 1960s Op Art. Create a mini-gallery or poster with side-by-side

examples and your own re-interpretation.
e Build a Brain-Based Infographic

How does your brain actually “see” illusions? Investigate how the visual cortex processes color,

motion, and depth—then design an infographic or 3D model that explains it in simple terms.
e Light & Shadow Magic

Can you draw something that changes shape when lit from the side—or hides an image until the
light hits it just right? Use paper cutouts, transparent layers, or shadows to create a

transformation illusion.
e Create a DIY Optical lllusion Challenge

Invent a hands-on illusion puzzle or trick (e.g., spinning discs, color swatches, depth cubes) that
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someone else has to figure out. Then explain how it works—and what part of the brain it tricks!

Q LINKS FOR FURTHER INFORMATION

BBC Science — “Rome’s Most Stunning Optical lllusions Revealed” - BBC Reel

https://www.bbc.com/reel/video/p0I51tI3/rome-s-most-stunning-optical-illusions-revealed

Explore how artists and architects in Rome used perspective tricks to transform ceilings, domes,
and churches into illusion-filled masterpieces.
National Eye Institute - lllusions and the Eye

https://www.nei.nih.gov/learn-about-eye-health/nei-for-kids

Introductory material for young learners on how the eye and brain interpret visual signals.

Tate Kids - Op Art

https://www.tate.org.uk/kids/explore/what-is/op-art

A playful introduction to Op Art, including artists like Bridget Riley and interactive content.

The Met - Islamic Art and Geometric Patterns

https://www.metmuseum.org/toah/hd/geom/hd geom.htm

Explains the math and meaning behind Islamic geometric design, with examples from museum
collections.
“Mind-Bending Street Art: Optical lllusions in Public Spaces” — Google Arts & Culture

https://artsandculture.google.com/story/iAWxzhmS3pNmLQ

Discover how artists use perspective and architecture to turn streets, walls, and sidewalks into

immersive illusion experiences.


https://www.bbc.com/reel/video/p0l51tl3/rome-s-most-stunning-optical-illusions-revealed
https://www.nei.nih.gov/learn-about-eye-health/nei-for-kids
https://www.tate.org.uk/kids/explore/what-is/op-art
https://www.metmuseum.org/toah/hd/geom/hd_geom.htm
https://artsandculture.google.com/story/iAWxzhmS3pNmLQ
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Disclaimer
DOCUMENTACION CONFIDENCIAL

Este documento contiene documentacién confidencial y queda expresamente prohibida su divulgacién, copia o
distribucidn a terceros sin la autorizacion expresa de Academia de Inventores y la Universidad del Pais Vasco
(UPV/EHU). Si ha recibido este mensaje por error, se ruega, lo notifique a Academia de Inventores enviando un
mensaje al remitente o al correo electrénico info@academiadeinventores.com y proceda inmediatamente al
borrado del mensaje original y de todas sus copias. Gracias por su colaboracién.

CONFIDENTIAL DOCUMENT

This document contains confidential information and is only intended for the eyes of the addressee. Reception
by any other than the intended recipient does not waive Academia de Inventores legal protection rights, and it
is forbidden to report on, copy or deliver the information to third parties without Academia de Inventores and
University of the Basque Country prior consent. Should you receive this communication by mistake, please
immediately delete the original message and all the existing copies from your system and report to
info@academiadeinventores.com or reply to sender. Thank you for your cooperation.


mailto:info@academiadeinventores.com
mailto:info@academiadeinventores.com

