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Does everyone know what attention is? William James thought so. More than a hundred years ago 

he wrote in his Principles of Psychology: “everybody knows what attention is…It is the taking 

possession by the mind, in clear and vivid form, of one out of what seem several simultaneously 

possible objects or trains of thought. Focalization, concentration of consciousness are of its essence. 

It implies withdrawal from some things in order to deal effectively with others” (pp. 403-404). 

Nowadays we might wonder whether James was right. “Attention” resists clear definition; it has no 

sharp boundaries, and probably it isn’t just a single phenomenon. Once the mechanistic and 

computational bases of attention will be understood, it may well turn out that there are multiple 

separable and distinct attentional functions which have little in common. 

Attention remains a major topic of investigation within a wide range of disciplines such as 

psychology, neuroscience, education, economics and philosophy that employ different tools and 

methodologies. Physiologists, for example, study the neural correlates of attention by using single-

cell recording in monkeys. Other neuroscientists use functional brain imaging in humans. 

Theoretical neuroscientists use Bayesian models. Psychologists investigate the effects of attention 

by using behavioural measures like reaction times. 

The major challenge for a genuine understanding of attention is the difficulty in relating 

vocabularies from such different fields and methods. This is a challenge for any interdisciplinary 

endeavour. But it becomes more serious when the object of inquiry is a multifaceted, somewhat 

“vague”, ability like attention. Then, how can mutual comprehension of those working on attention 

be fostered? How can the results obtained through different methodologies be integrated? How can 

‘attention’ be made more precise? 

In The Anatomy of Bias Jan Lauwereyns aims to tackle these problems. His goal is to produce “a 

coherent but open-minded account of attention” (ix). The reference to attention can be misleading 

however. Lauwereyns proposes and articulates a “perspective shift.” Instead of talking of ‘attention’ 

he dissects the notion of ‘bias.’ The concept of bias is the right tool, argues Lauwereyns, to uncover 

different aspects of attention and bridge the vocabularies of the various disciplines concerned with 

this ability. ‘Bias’ is defined in the “Prelude” of the book. It is “a core brain mechanism that 

attaches different weights to various information sources, prioritizing some cognitive 

representations at the expense of others” (xiv). The seven chapters plus the “Coda” of  

Lauwereyns’s book develop an account of bias that goes some way towards sharpening the meaning 

of attention. The “perspective shift” argued for is one that builds substantially on prior research by 

Lauwereyns on the neurophysiological and cognitive bases of visual perception and attention. 

Before describing the steps of this journey into ‘bias’, let me emphasise the most original quality of 

Lauwereyns’s account, namely: the style with which he approaches a scientific project. 

Lauwereyns, Associate Professor at the School of Psychology at Victoria University of Wellington 

(New Zealand), is a multilingual poet and essayist, not only a cognitive neuroscientist. From the 

Prelude he sets the stage by delineating the aim and structure of his book, and by giving a taste of 



his writing style. There are two notable aspects of this style. With respect to the way the content is 

delivered, Lauwereyns adopts a “bird’s eye view.” He wishes to transmit to the reader a sense of the 

big picture emerging from current experimental and theoretical work on attention. Lauwereyns 

concern is to focus on the relevant features of the experimental approaches that are likely not only 

to orient future research but also to yield a genuine understanding of what attention is. For this 

purpose, he avoids reporting unnecessary details of experiments and avoids the technical aspects of 

the analytical tools employed in the study of attention. 

With respect to the literary devices used, Lauwereyns speaks to the reader with an engaging, at 

times lyrical, but scientific language. The topic of each chapter is introduced with verse from poets 

that capture the imagination of the reader and prepare the ground for the scientific discourse. This 

might strike some “purist” scientifically-minded readers as confusing. But I found it refreshing and 

inspiring, given the predominant standardized style of scientific reports and the degree of insulation 

between the sciences and the humanities. The risk nonetheless is that of lack of coherence and 

precision. Without an exercise of attention, one can lose track of the points and unfolding of the 

arguments. At the end of Chapter 2, for example, one might be left wondering what is the relevance 

of things as various as Japanese poetry of the fifth century, Lacanian psychoanalysis, Skinnerian 

behaviourism, Wittgenstein philosophy to how reward is represented in the brain. In order to control 

for this risk, Lauwereyns is careful in guiding the reader through all these diverse paths. Along the 

journey he provides us with helpful signposts that summarise what has been covered so far and 

what is to be expected next. Moreover the architecture of the book is made clear from the 

beginning. 

Chapter 1 captures the concept of bias by drawing on tools from Bayesian probability, Signal 

Detection Theory and the LATER model of decision-making (Linear Approach to Threshold with 

Ergodic Rate). This is the most technical part of the book, but it does not require any background in 

mathematics. It introduces the analytical tools that will be employed in the rest of the book in a 

simple and effective way. These tools will serve to “investigate how neural circuits really weigh the 

options, in what kind of conditions, under what sort of circumstances, and to what degree of 

inevitability” (47). The chapter starts with an informal discussion of how expectations shape 

perception and decision-making. It gives formal vest to such an idea by moving on to introduce 

Bayesian probability and Signal Detection Theory. The explanation of Bayes theorem is quite clear. 

Signal Detection Theory and the LATER model of decision-making are probably explained even 

better. The examples, from psychophysics and single-neurons recordings, discussed by Lauwereyns 

help the reader to come to grips with ‘bias’ and sensitivity.’ Sensitivity is the perceptual ability to 

discriminate a target stimulus from background non-targets. Bias is the extent to which a perceiver 

is likely to detect, or fail to detect, that a target stimulus is present. This pair of concepts, for 

Lauwereyns, is the one that should replace attention “for a proper investigation of how neural 

circuits weigh the options” (82). 

Chapter 2 is about how ‘reward’ and ‘expected reward’ are represented in the brain. At the 

beginning, a lot of ground is being covered at high speed: Skinnerian behaviourism (52-56); 

Damasio’s Somatic Marker Hypothesis (57); the reward prediction error theory of dopamine (60-

62); the distinction between ‘wanting’ and ‘liking’ components of reward (63-64 – Lauwereyns 

here doesn’t acknowledge the original work by Kent Berridge and Terry Robinson on such a 

distinction, see e.g. Berridge & Robinson (1998)). The second part of the chapter is more focused. It 



mainly examines the computational properties of the caudate nucleus (a “reward area” in the brain) 

by applying the notions of bias and sensitivity to data from single-cell recordings experiments on 

decision-making in monkeys. The chapter concludes with a critical comment on neuroeconomics 

(87-90). Because so quick, the discussion here is shallow and doesn’t do justice to this exciting new 

field that promises an algorithmic explanation of the human mechanisms underlying decision-

making (Glimcher et al 2008). 

Chapter 3 is about the neural representation of what we care about negatively. It concentrates on the 

mechanisms underlying aversive emotional stimuli processing. Lauwereyns pays special attention 

to the extent to which such a mechanism overlaps with that underlying reward processing. Other 

topics on which he touches are the relationship between bias, negative emotions and evolutionary 

success; the role of auditory attention in fear conditioning; and the neural bases of loss aversion. 

The main idea pursued in the chapter is that neural plasticity produced by mechanisms of fear 

conditioning may produce a “structural form of bias” (113-15). 

Chapter 4 focuses on the bias in favour of what is familiar and known, and against what is alien and 

unknown. The most interesting question tackled here is of “how we can distinguish between 

familiarity biases that are right and those that are wrong” (126). This is a difficult issue on at least 

two levels: Under what circumstances can a bias lead to positive results as opposed to nasty 

outcomes? How do we identify those circumstances? Lauwereyns does not tackle the former issue 

in much detail; however, he gives some positive suggestion with respect to the latter by articulating 

the idea that learning is “an obvious prerequisite for flexible and well-adapted behavior” (133). 

Chapter 5 explores the spatio-temporal analogue of the “familiarity fallacy”: “the proximity trap.” 

The topic is pattern/object recognition. It departs from the familiar perceptual phenomenon that 

things are grouped by their similarity, spatio-temporal proximity and continuation. After having 

briefly reviewed research on “false memories” and “change blindness”, it examines the emergence 

of gestalts during perception by the now-familiar notion of bias to neural processing of determinate 

visual stimuli. For example, “pop-out” phenomena are explained in terms of “self-organization 

[dynamics of brain perceptual areas], fueled by contextual bias” (163). 

Chapter 6 is perhaps the one that advances the most original idea. It investigates “selection.” How 

do we select what we attend to? And what happens to the information unattended? The problems 

are as well known as the metaphors employed to make sense of them such as “the spotlight”, “the 

zoom lens”, “the bottleneck” etc. Lauwereyns proposes “to think of selection rather as a mechanism 

that provides a gain… than an adaptation to the excess of information available in the environment” 

(176). The “gain” in question refers to the intensification in processing of the information that does 

not get to “take all” - be it ‘attentional priority’ or a place in working memory (177). Lauwereyns 

motivates and explores some consequences of this idea by laying out a model of competition for the 

neural network involved in Stroop-like interference (190-197). 

Chapter 7, the last before the Coda, imagines what a world without bias would be like. Not only 

would fear, hope and preference have no place in such a world. “Everything would be deprived of 

meaning” (200). This thought experiment leads Lauwereyns to a crucial question, once again: “If 

we cannot do without bias… how do we negotiate among biases?” (202). This issue is now 

explored from the perspective of “control.” Single-cell recording experiments on eye movements 



and reward, and imaging studies on social and moral decision-making hint at different ways to 

conceive of a mechanism that compares biases so as to constitute an economy of biases. 

This overview should suggest that these seven chapters do not span every aspect of attention 

research (Cf. more comprehensive overviews such as Braun, Koch, & Davis 2001 from 

computational cognitive neuroscience; Possner 2004 from cognitive neuroscience; or Mole 2009 

from philosophy). Lauwereyns’s is not a textbook. It is not very sophisticated in its epistemological 

detours either –  Lauwereyns’s discussion of subtraction methods in cognitive psychology isn’t 

deep; he only mentions the Duhem-Thesis (160-161) and Popperian falsificationism, which is taken 

to be “the core principle of science” (212), in passim. This book is a “biased” account. It displays in 

itself the main thesis about attention and bias it articulates. Yet the book offers a “point of entry” in 

a fascinating field and a source of inspiration for further research. Engaging with Lauwereyns’s 

book is therefore particularly recommended for advanced undergraduate students from a variety of 

fields with an interest in attention research, and in general for all those researchers who see science 

as a land with blurry boundaries between fields. 

Regardless of whether the academic community will embrace Lauwereyns’s style, his remains a 

valuable experiment and a plea for cross-disciplinary dialogue at its extreme: poetry and scientific 

discourse meeting in search of a response to common questions! It is not completely clear whether 

Lauwereyns would like us to abandon the concept of attention altogether and substitute it with the 

quantitatively precise notions of bias and sensitivity. From his anatomy, however, the reader should 

be convinced at least that ‘attention’ is much more fragmented than folk psychology has it, and that 

bias may be key in fostering our understanding of attention and bridging different theoretical 

vocabularies. Lauwereyns’s book represents another step in the pursuit of a unified framework for 

attention. 
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