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Demonstrations of visual illusions have been a staple diet for generations of 

psychology undergraduates, fed them because, well they are fun, but also, because 

they raise important questions. They challenge naïve accounts of seeing by 

demonstrating the gap between the world as revealed by our senses and the world 

as known through other means. So the lines in versions of the Muller-Lyer figure 

refuse to ‘look’ to be of equal length even though we can measure them so as to 

assure that they are identical. Much can be made of this gap. It has been argued 

that it demonstrates that perception is indirect: we infer the properties of the world 

from data provided by the senses. Also the visual system is a non- penetrable 

module: knowing the two lines are of different lengths does not change their 

appearing to be the same. 

 

The text, ‘Spatial Biases in Perception and Cognition’, brings together a range of 

related phenomena that also perturb a common sense notion of perceiving and 

imagining, or conceiving of, the world. They do not however necessarily support 

the orthodox response sketched in the previous paragraph. The twenty-four 

chapters cover a heroic range. The editor should be applauded for bringing them 

together and adding to their coherence by organising them around four themes. 

The emphasis is on empirical studies, and there is much here to surprise, excite and 
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ponder, as the following selection of examples is meant to illustrate. The first of 

the four sections discuss biases in judgements of spatial geometry, of which the 

Muller-Lyer illusion is an example. The first of six chapters are grouped around the 

notion of ‘anisotropies’, that is the variations that occur in perception and 

cognition as a result of changes in spatial reference frame. Examples include the 

following. A line is judged to be longer when vertical compared to when 

horizontal. When asked to bisect a horizontal line responses are displaced to the 

left of the actual midpoint. The tendency to associate magnitude with spatial 

locations as shown by SNARC (Spatial Numerical Association of Response Codes) 

effects such as it being easier to respond with a left-hand key response to low 

numbers and to high numbers with a right-hand key response. The various Simon 

effects whereby it is easier to respond when stimulus and response locations are 

the same. The association of the pitch of a sound with vertical height as when we 

talk of it going ‘up’ and ‘down’, despite pitch being largely determined by the 

frequency of oscillation. 

 

A second section of the book deals with moving objects and the ways in which we 

appear to misjudge trajectories. We wrongly locate the starting point of the sudden 

onset of a moving stimulus as being at a later position in its path than the actual 

start point for instance. We also misjudge the endpoint of a moving object, 

extending it to further along its projected trajectory (perceptual momentum).  If a 

stationary object is presented briefly at the same location as a moving target, the 

stationary objects appears in the trail of the moving target rather than aligned with 

it (the flash-lag effect). Analogous effects occur in audition. A rise in sound 

intensity is associated with approach and arrival time is underestimated. Pitch 

drops as a noisy object approaches a listener but they report a rise. 

 

The third section is concerned with what is described as the dynamics in scenes 

and largely focuses on our conceptualisation of space. We appear to have a ‘false’ 
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memory for briefly presented visual scenes, which extends the boundaries of the 

scenes in our memory of them. Our naïve understanding of the optics of mirrors 

evidenced by our errors in predicting what would be seen in a mirror, expecting to 

see a similar scene from a central and lateral viewing position for instance. The 

preferences we have for particular spatial configurations in scene compositions, 

such as a central location for objects. Our imagination for large scale 

environments, in so-called cognitive maps, is revealed to be incomplete and error 

prone, guided by presumed spatial schemas and influenced by categorical 

assumptions. 

 

The final section of the book discusses perception and action. Assumptions that 

spatial processing is uniform across the visual field are challenged via a close 

examination of forms of visual neglect. Spatial biases are reconsidered with the aim 

of accounting for them by a variety of perception-action associations, beginning 

with the Gibsonian notion of invariants coupled with action, but extending the 

range to include biological and cultural regularities. These regularities are said to 

underpin the predictions that we necessary make in order to cope with the 

dynamics of our material and social world. Modes of visual attention appear to 

reflect the twin demands of selecting a perceptual object and selecting appropriate 

actions. Action states are shown to mediate perceptual judgements, as when an 

observer’s estimation of the gradient of a hill depends on their capacity to ascend 

it.  

 

In total this collection is a fine resource, providing detailed summaries of related, 

but distinct, research literatures.  Collectively these data intrigue and challenge, 

leaving a strong sense that they give us direct insight into something, but what? It 

is as if we have gathered together an extensive collection of fossils, but have only 

hazy notions of how they fit together. In several places in the book a ‘perfect 

storm’ of diverse influences is said to account for some of the observations. Our 
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experience of visual space is modulated by task demands, contexts, expectations, 

prior experience and much else. A yet deeper problem, in arriving at consensual 

accounts, is that many of the terms marshalled in the various explanations are the 

vehicles for unchallenged and unjustified presumptions. Terms such as 

‘perception’, ‘attention’, ‘memory’, ‘intention’ and ‘action’ do not have stable 

references. And these two sources, multiple factors and uncertain terms of 

reference, interact to further obscure our understanding. 

 

To see this, consider the problem of distinguishing a perceptual bias from a 

decision bias. This tension is salient in, for example, the discussion of body state 

effects on perceptual judgments;  such as the wearing of a heavy backpack leading 

to an overestimate of the slope of an incline compared to an unburdened state. 

Much of the discussion is concerned with demonstrating that this is a “genuine 

perceptual effect”, and not the result of demand characteristics set up by the 

experimental procedure causing a shift in a participant’s judgement. That 

judgments can be influenced in this way is illustrated by experiments which show 

that the overestimate of slant is eliminated if the wearing of the backpack is said to 

be necessary for recording the participant’s movements and therefore incidental to 

the task. Such outcomes prompt a search for methodologies not ‘contaminated’ by 

such demand characteristics. One is to compare slant estimation in two groups of 

participants, one having drunk a sugared fruit juice, the other a drink containing a 

non-sugar sweetener. The energy boosted group judged the slope to be less steep. 

 

Clearly both bodily state and a participant’s understanding of the task can influence 

performance. Moreover each participant brings their world into our laboratories. 

Their beliefs, understandings, skills and predispositions, shaped by, typically, more 

than twenty years of development embedded within a material and social culture. 

To paraphrase Alan Allport: “cognitive psychology is really hard”. How can 

responses within an experimental procedure not be influenced by these multiple 
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factors? And how can we parcel them out? Our sensory systems have been adapted 

during development to allow us to cope within our niche, during which sensory 

responses have almost always been conjoined with an action in the world, ranging 

from reaching to grasp an object to reporting an event. Everything we do has a 

sensorimotor component and there is a general consensus that at least some 

sensorimotor neural structures have become specialised to serve such skilful, 

coping. Within this framework there is no sense of genuine, or purely, perceptual 

effects. A response modulated by a bodily state, such as an energy level, is no more 

or less genuinely perceptual than one influenced by a belief state. What is to be 

done in face of these difficulties? One strategy is to replace our, largely 

unexamined, mental taxonomy with a classification of actions analysed in terms of 

their origins and purpose, as in the following examples.  

 

Purposeful whole body movements through a cluttered three-dimensional physical 

environment that contains other moving objects is a skill necessarily acquired early 

in development and depends on, largely unnoticed by the agent, invariant pairings 

of sensory flux and actions, as in Gibson’s examples of gross changes in optic flow 

caused by agent motion, compared to the local disturbances which signal other 

moving objects. The other objects may include the especially important case of 

other human agents. Engaging effectively in such a world depends on the 

possession of a set of expectations of how bodies and objects behave. Predicting 

where in space another body or object will be a short time ahead is essential in the 

most mundane of tasks: my hand must arrive at a point in space adjacent to where 

the proffered cup of coffee will be and orientated so I can form an effective grasp 

as the barista releases theirs. Some of the spatial biases described in the book seem 

related to this class of skilled action (as several of the contributions acknowledge). 

Both the perceptual momentum and the flash lag effect, for example, are 

consistent with a predictive account of our visual experience of moving objects 

and bodies.  
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Perceptual extrapolation of this sort is compatible with hierarchical predictive 

coding theories of brain function (Rao and Ballard, 1999) that can be thought of as 

an implementation of a Bayesian statistical procedure (which is also referred to in 

the text of Spatial Biases). On these accounts the developing brain is shaped by 

sensorimotor contingencies so that it can be said to embody a generative model of 

perceptual events, distributed across the hierarchical architecture of the brain’s 

networks. The model constitutes a prediction of the world states that have 

produced the brain states (a Bayesian ‘prior’).  Predictive errors (Bayesian 

‘surprise’) lead to adjustments at all levels of the network so adapting to the agent’s 

material and social culture. 

 

 We are not zombies however, that is not merely pushed and pulled by brain states 

adapted for coping within a physical world. Our skilful bodies are augmented by 

symbolic exchanges within societies of agents. Language allows us to comment on 

the world, including our experiences of it, so it becomes not only ready-to-hand, 

but also present-at-hand (to borrow a distinction from phenomenology). We can 

modulate the brain states of others and ourselves by what we say, thus liberating 

ourselves from entrainment by learnt sensorimotor contingencies. In almost all the 

procedures described in Spatial Biases a participant is being asked to comment on or 

report what their sensory experience is, and, of course, their sensory systems have 

been adapted to provide for a ready-to-hand immersion in the world. A key to 

understanding many of the phenomena described maybe, therefore, to understand 

how the two modes of being-in-the-world interact in specific cases. And this will 

vary from case to case, as the following discussion and examples illustrate. 

 

Some of the procedures are seemingly a straightforward reporting of what is seen. 

‘Which line is longer?’ in a Muller-Lyer figure appears to be such a case for 

example, yet if the task is changed to reaching toward the display so as to grasp the 
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shaft, the adjustment of the grasp aperture during the reach phase is not affected 

by the geometry of the display. Is one of these cases a perceptual effect and the 

other not? The common answer to this question is to refer to the two-visual 

system notion: the verbal report depends on the state of the ventral visual system, 

whereas the reach is controlled by the dorsal system. There are yet further nuances 

in this supposed simple procedure. The reaching response obviously depends on a 

prior history of learning skilful reaches for physical objects. But what is described 

in the verbal report is also dependent on adaptations to a material and social 

culture. Spatial biases in judging simple geometric forms are not found consistently 

in members of cultures who do not dwell in a ‘carpentered-world’, and are 

modulated by exposure, in formal technical education for example, to the 

conventions of representing three-dimensional forms in drawings or photographs. 

 

This tangle of sensorimotor and cultural adaptions can be expected to become 

only more dense in some other cases of spatial bias discussed in the text. Take for 

example the boundary extension that occurs in false memory of briefly seen visual 

scenes; that is participants report remembering seeing beyond the boundaries of a 

glimpsed view of a scene. As is shown in Spatial Biases this appears to be modulated 

by several factors, including a set of expectations about the layout of physical 

environments ranging from terrestrial regularities, akin to the extrapolation effect 

in perceptual momentum, to cultural norms, such as the likely location of garbage 

containers. Boundary extension is another example therefore of an anticipatory 

‘error’, or better put: an illustration of the predictive brain in action sculpted by a 

material culture.  

 

A slightly different form of adaptation is evident in SNARC effects. For example 

participants responding to the presentation of a number by classifying it as odd or 

even with a left or right-hand keypress, find it easier to respond with their left-

hand to low numbers and their right-hand to high numbers. On the basis of these 
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and similar data, some have chosen to infer the existence of a mental number line, 

that is a spatial mental representation of magnitude. Interestingly, for the argument 

being developed in this review, of the several factors that have been shown to 

influence the SNARC effect, language use is one. If the numbers, to be classified as 

odd or even, are presented binaurally in either Hebrew or Russian to bilingual 

participants, the effect is significantly reduced for Hebrew number words. Hebrew 

is of course a right to left written language. In this case, rather than adaptations to 

a (physical) material culture, adaptations to a symbolic culture are revealed. Yet 

they also might be said to have been driven by the sensorimotor requirements of 

the symbol system: the learning of the saccadic rhythms needed for the skilful use 

of a system of written language. The distinction between material and symbolic is 

purely analytic, both involve bodily changes as the result of active exploration of a 

world.  

 

In summary the twenty-four chapters of Spatial Biases contain many riches, which, 

ironically, are easier to comprehend if one rejects the framework suggested by its 

title. When we say what we see or hear, we do not describe an error prone 

Cartesian inner model of the world. Rather the phenomena described are better 

regarded as natural experiments revealing enculturation, and providing clues as to 

how we come to grip our world. Both what we experience and what we say about 

that experience may reveal the layers of adaptation to our material, social, and 

symbolic culture. 
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