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R E S O U R C E  N O T E S
The Rubin’s vase image was originally developed around 100 years ago. In the intervening 
years, the original image has been used in various experimental manipulations, but other 

images have also been designed to investigate the processing of ambiguous images. Kuo

et al (2017) produced an algorithm to produce partial shape matching in order to create 
new ambiguous figure images. Thus, the set of images provided in the resource pack 

exemplify some recently designed/updated figures.

A key idea in this exercise is to demonstrate to students that some of the material that they 
have come across already in the curriculum may have been used/developed further in 

more recent years. This is also a good opportunity to encourage students to think about 
other factors which could influence perception, such as context/priming (e.g. pose the 

question of whether an observer would be more likely to interpret the Rubin’s vase image as 

“faces” if they had previously been shown images of unambiguous faces); or colour (does it 
matter which figure is white/black?). 

What makes a good 
‘ambiguous’ figure? 

Link to curriculum
Rubin’s vase 

F U R T H E R  R E A D I N G
For those interested in how the images are created:
Kuo, Y. M., Chu, H. K., Chi, M. T., Lee, R. R., & Lee, T. Y. (2017). Generating Ambiguous Figure-
Ground Images. IEEE transactions on visualization and computer graphics, 23(5), 1534-1545. 
(summarised at https://www.youtube.com/watch?v=7uiKW9KgSds)

Other relevant material:
Goolkasian, P., & Woodberry, C. (2010). Priming effects with ambiguous figures. Attention, 
Perception, & Psychophysics, 72(1), 168-178.



3

R
E

S
O

U
R

C
E

 1
Resource Pack AccessEd Research-Based Curricula
Psychology Key Stage 4 
www.researchbasedcurricula.com

1. This activity is designed to encourage students to spend some time examining the 
images for themselves, and to discover that they may find it more difficult to identify 

both possible figures in some of the images. Students should be prompted to think 

about why they find certain images more difficult (e.g. does something about one 
interpretation capture their attention and make it difficult to perceive the alternative 

interpretation?) before comparing answers with others.

The intended outcome here is to demonstrate a recent development of stimuli since the 

original Rubin’s vase, and prompt students to discover that (and think about why) other 
people may interpret the images differently.

2. This part can be conducted as either a discussion activity, or as a ‘research project’ 

style activity. If students have already covered the research methods topic, this could 
be an opportunity to have them revise the knowledge and apply it to another topic. 

Students should consider their experience in activity 1) to think up a hypothesis. 

Examples could come directly from the experience and encompass all of the stimuli (e.g. 
“Do most people see the black shape before seeing the white shape?”), or be specific 

to one image (e.g. “Do most people find it easier to spot the rabbit than the boot?”), or 

be a broader question (e.g. “What would happen if we inverted the colours in the 
images?” or “Are animals easier to spot than inanimate objects?”).

The main outcomes should involve students considering the factors which could affect 

perception of these figures; considering what outcomes could result from making 

changes to the images, or generating the images in a different way; and applying 
knowledge of research methods to propose (and possibly implement) a mini-

experiment.

What makes a good 
‘ambiguous’ figure? 

Link to curriculum
Rubin’s vase 

A C T I V I T Y  N O T E S
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R E S O U R C E  N O T E S
The 2015 phenomena known as “the dress” became a widespread conversation point as 
people noticed that others claimed that it was a completely different colour than what they 

themselves perceived. To explain 'the dress' being perceived in two different ways, it has 

been suggested that people take into account the context (in this case, the illumination) 
when making a judgement about the colour of the dress. Specifically, it is thought that 

people who say that the dress is white-and-gold have assumed that the lighting is blueish; 
whereas people who say that the dress is blue-and-black have assumed that the lighting 

is yellowish.  The important aspect with this resource is to present and interpret some data 

that supports this theory.  The data shown in the resource comes from Dixon & Shapiro 
(2017), who showed modified images to groups of people who had originally reported the 

dress as being 'white and gold' or 'blue and black'. The dependent variable (y axis) refers to 

the proportion of images that participants said 'white and gold' for a certain image, thus a 
score of 60% would mean 60% 'white and gold' responses, and 40% 'blue and black' 

responses. The filter (x axis) represents different variants of the image (this can be read 
about further in the further reading if desired), but the important independent variable is the 

illuminant colour. 

“The Dress” Link to curriculum
Factors affecting 
perception 

A C T I V I T Y  N O T E S

F U R T H E R  R E A D I N G

The activity requires students to compare the 'blue illuminant' and the 'yellow illuminant' 
graphs with the 'original illuminant' graph – the pattern of results is important here. 

Things to notice::

• The blue illuminant appears to affect the response pattern of the ‘white-gold’ 

participants

• The yellow illuminant appears to affect the response pattern of the ‘blue-back’ 
participants

Dixon, E. L., & Shapiro, A. G. (2017). Spatial filtering, color constancy, and the color-changing 
dress. Journal of vision, 17(3), 7-7. Available at: 
http://jov.arvojourn als.org/article.as px?articleid=2609219#155454458

Disambiguating #theDress video: https://youtu.be/U6c4au-Wu -E
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R E S O U R C E  N O T E S
Image a) Dynamic Muller-Lyer illusion. This works best when the moving version of the illusion 
can be shown (link is included in the further reading). The original Muller-Lyer illusion shows 

two equal-length lines which appear different in length depending on the direction of 

arrowheads placed at the ends of the lines. The star formation of the Dynamic Muller-Lyer
illusion builds on this by presenting the lines and arrowheads in a different way. The moving 

version of this further highlights how the lines appear to change in length.

Image b) Coffer illusion. A prompted link here could be to the Kanizsa triangle, in terms of 
perceiving a shape which does not have a physical boundary. 

Because of the nature of Illusions of the Year as a contest, new examples are available on 

the website every year.

Visual illusions: 
new developments 

Link to curriculum
Visual illusions 

A C T I V I T Y  N O T E S
This activity can be used to prompt revision (I.e. students explain how a related illusion they 
have already studied works).

Allowing students to access the associated website means that they are likely to find 

something that they each find personally interesting, and explaining how an illusion of their 
choice works aims to solidify their understanding of the illusion – particularly if they are able 

to (or prompted to) make links between perceptual processes used in different examples. The 

key is to stimulate thinking about how or why the illusions 'work' in addition to what is hopefully 
a fun activity of finding new examples.

F U R T H E R  R E A D I N G
Illusion of the Year website: http://illusionoftheyear.com/ 

Shapiro, A. G., & Todorovic, D. (Eds.). (2016). The Oxford compendium of visual illusions. Oxford 
University Press.



R
E

S
O

U
R

C
E

 4

6

Resource Pack AccessEd Research-Based Curricula
Psychology Key Stage 4 
www.researchbasedcurricula.com

A C T I V I T Y  N O T E S
This activity would be ideally placed after students have learnt about Gibson’s and 
Gregory’s theories, and may help with evaluation of the theories and application of 

knowledge.

A New perspective on Gibson’s 
direct theory of perception 

Link to curriculum
Gibson’s theory 

R E S O U R C E  N O T E S
The resource content consists of summary points from de Wit and van der Kamp (2015). 
Traditionally, indirect theories of perception have argued that the visual system constructs 

percepts by inferring the properties of the environment, whereas direct theories of 

perception argue that there is a direct one-to-one mapping between environment and 
sensation. More recently it has been suggested that rather than a strict one-to-one 

mapping, there is a correlation between environment and sensation: a strong correlation 
would be akin to the one-to-one mapping, whereas a weaker correlation would allow more 

scope for differences between people viewing the same stimulus.

F U R T H E R  R E A D I N G
de Wit, M. M., van der Kamp, J., & Withagen, R. (2015). Visual illusions and direct perception: 
Elaborating on Gibson's insights. New Ideas in Psychology, 36, 1-9. 

Available in PDF format via Google Scholar – (students could read the article rather than the 
summary points depending on time constraints and abilities.)
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R E S O U R C E  N O T E S
The key points of the Prinz and Seidel (2012) study are described in the resource. This is a 
fairly simple experiment, with participants assigned to conditions (between-participants 

design) of either control, happy music, or fearful music; with the dependent variable being 

their ‘score’ (i.e. whether they choose a neutral or dangerous interpretation of each image).

Prinz, J., & Seidel, A. (2012). Alligator or squirrel: Musically induced fear reveals threat in 
ambiguous figures. Perception, 41(12), 1535-1539. 

http://journals.sagepu b.c om/doi/abs /10.1068 /p7290 

Link to curriculum
Factors affecting 
perception 

Alligator or squirrel: How can 
music affect perception? 

F U R T H E R  R E A D I N G
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This activity can be used either as a written exercise or a discussion exercise. Further 
research methods-based revision questions could be added in reference to this example.

Any suitable hypothesis – must be specific to the data collected, e.g. “Participants listening 

to fearful music will give more dangerous interpretations of the images than those listening 
to happy music” is more appropriate than simply “Music will affect perception”

Interpreting the graph: there are higher scores in the fearful music conditions (i.e. 

participants more likely to choose the ‘dangerous’ interpretation of the image after listening 

to the scary music)

The scores for the ‘happy’ conditions are not as high/are closer to the scores for the control 

(no music) condition

Prompt students to describe what this could mean e.g. perception can be influenced by 

other types of stimuli (i.e. visual and aural modality).

Here students should realise that a certain type of music may result in an increased 

likelihood of the relevant response, but that this is not grounds for a completely reliable 

method of controlling/predicting responses. 

This is open-ended and could be used as a research design exercise. Responses could 
range from investigating how perception is affected by different types of music (e.g. sad 

music; comparison of classical and rock); to using different images/stimuli – any sensible 
suggestions can be discussed. As an extension, students could be asked to find articles to 

provide an answer to their question.

A C T I V I T Y  N O T E S

Link to curriculum
Factors affecting 
perception 

Alligator or squirrel: How can 
music affect perception? 
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A C T I V I T Y  N O T E S
To link with the sensation and perception topic, this is a good example of the difference 
between sensation (i.e. the physical luminance values reaching the eye are the same) and 

perception (i.e. they nevertheless appear different).  

An extension to the activity could ask students to think about possible causes for this, and 
to interpret the data table, noting the difference in size of the values as well as direction 

(larger numbers meaning that the grey was perceived very different from the ‘true’ 

luminance value; smaller numbers meaning a smaller difference between perception and 
physical measurement).

Lightness and luminance Link to curriculum
Sensation and perception 

R E S O U R C E  N O T E S
This resource is based on an aspect of current PhD research which examined the effect of 
depth separation on lightness contrast and lightness assimilation, before taking this further 

to study the underlying electrophysiological brain responses to these types of images.  Only 

lightness contrast is described in the resource (i.e. grey looks darker on white, and lighter on 
black), but lightness assimilation is the ‘opposite’ effect (i.e. grey looks lighter on white, and 

darker on black). 

F U R T H E R  R E A D I N G
Acaster, S., Soranzo, A., Taroyan, N., & Reidy, J. (2015). The effects of depth separation on 
lightness contrast and lightness assimilation. 
http://shura.shu.ac.uk/11099/2/Soranzo%20Effects%20of%20depth %20separation %20.pdf 
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