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1. Introduction 

 In this paper, I aim to shed light on recent discussions about the methodological 

relevance of fMRI as a brain imagining technique in understanding the patterns of the 

activation of the brain (Uttal 2011, pp.1-2) (Gazzaniga 2014, pp.104-105) (Vacariu 2012, 

pp.108-109). A pressing problem of this kind is the so-called “localization” problem and how 

the existent measurement apparatus, fMRI, for instance, investigates and provides models and 

maps of brain activations. I argue that the main question underlying this debate is whether the 

scientific knowledge obtained through such measurement methods is reliable, and if it is so, 

what does it amount to, or, to put it briefly, what do those scientific measurements detect? 

My main example will be fMRI, taken as a specific brain imaging technique. I examine in 

this regard Uttal’s proposal, which favors a pessimistic view on the matter – emphasizing that 

the brain imagining should be put under critical scrutiny and properly understood (Uttal 2011, 

p.1). In his view, fMRI does not reveal the nature of the mind. As a reply, I will argue that it 

is not a problem of pessimism but a problem of perspectivism – the thesis that a scientific 

measurement provides a limited, idealized, and partial map on the thing that is mapped and 

depicted (Giere 2004, p.56). The perspectivist resolution is perhaps a Kantian solution, 

namely, we cannot divorce the model that we get from the perspective that we have. 

 The structure of the paper goes as follows. The second section provides a brief 

description of fMRI. I describe fMRI as providing a functional map of the brain (Gazzaniga 

2014, p.105). The third section examines Uttal’s pessimistic stance, looking at his reasons in 

favor of pessimism. According to him, brain imaging regards a wrong level of analysis 

(macro- instead of micro-level) (Uttal 2011, pp.10-11). In the fourth section, I argue that it is 

not a problem of pessimism whatsoever, but about the perspectivism involved in scientific 

measurement – that is, measurements are done from a certain instrumental perspective. In the 

fMRI case, images are produced from the perspective of the flow of blood in the brain. 
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2. What is fMRI 

 

 The functional magnetic resonance imaging, known briefly as fMRI, is a 

neuroimaging method of measurement that detects the changes in metabolism or blood flow 

in the brain, while participants are involved in all sorts of cognitive tasks (Gazzaniga 2014, 

p.105). Precisely, fMRI measures metabolic changes correlated with neural activity 

(Gazzaniga 2014, p.105) – explains how the local blood flow is increasing in the active parts 

of the brain (Gazzaniga 2014, p.107). With the involvement of fMRI, the neurocognitive 

scientists are focusing on the magnetic properties of “the deoxygenated form of hemoglobin, 

deoxyhemoglobin” (Gazzaniga 2014, p.107). To the effect that, fMRI detects the ratio of 

oxygenated to deoxygenated hemoglobin, a value that is known as “the blood oxygen level-

dependent” (BOLD) (Gazzaniga 2014, p.107). The main of fMRI is, to put it bluntly, to 

localize the neuronal patterns that are responsible for particular mental states and cognitive 

functions (Vacariu 2012, p.127) 

 Being given the advantages of fMRI, it became along the time part and parcel of the 

standard methodology in neurocognitive. Despite of this seeming success, the scientists have 

to acknowledge that brain imagining technique in general, and fMRI in particular, have their 

own limitations (Gazzaniga 2014, p.18). The question is: what are those limitations? Can we 

point them out? Have the scientists simply to accept them in order to improve the state of the 

art of contemporary neurocognitive science?  

  

3. Uttal’s pessimism regarding fMRI 

 As a reply to the problems of limits, William Uttal investigates the methodological 

relevance of using fMRI in understanding localization:  

“There is no question that brain imaging devices represent one of the most important 

diagnostic and scientific developments of all time” (Uttal 2011, p.1) 

 Although the technological progress is undeniable, Uttal decries the lack of a 

“comprehensive and synoptic evaluation” or a critical attitude towards brain imaging devices. 

It must be understood that the physiological images of fMRI are not direct measurements of 

the cognitive processes that are investigated (Uttal 2011, p.1). By far, it is not, as Uttal is 

keep repeating, a simple empirical problem of what the brain imaging techniques do; instead, 

it is a deeply theoretical issue at stake “lurking in the background” (Uttal 2011, p.2). 



Basically, the problem is what brain imaging techniques detect and measure. One of the 

problems put forward is that it seems that fMRI localize and isolate the mental states at the 

level of large neural patterns – that is to say, at a macro-level of the brain (Uttal 2011, p.11). 

In fact, the macro-level is “a wrong unit of analysis”: “no macroscopic brain imaging (..) can 

in principle provide solutions to the mind-body problem” (Uttal 2011, pp.10-11). That is to 

say, the contemporary technology used by brain imaging methods is operating at the wrong 

level of analysis. 

 Instead, William Uttal is providing two distinct basic ontological postulates. Firstly, 

all mental processes are the result of neural activity. Secondly, all mental processes are the 

outcome of micro-level interactions between parts (Uttal 2011, p.5). Uttal’s solution to the 

skeptical problem sketched above is to reverse the unit of analysis from the macro- to the 

micro-level and to stress out that “the essence of the mind” is more likely to found at the level 

of micro-level interactions (Uttal 2011, p.11). Here lies the explanation why brain imaging 

techniques fail to solve the localization problem: 

“Brain imaging techniques are formulated at the wrong level of analysis and thus cannot 

provide answers to the mind-brain problem.” (Uttal 2011, p.11) 

 The above explanation is consequently a corollary of the two basic ontological 

solutions. To put it in other words, skepticism stresses the failure of fMRI to provide a model 

of the mental functions of the brain, namely a model of the micro-level interactions. In this 

light, what does fMRI really detect? fMRI depicts merely the blood flow of the brain. It does 

not, as Uttal was urging us, “the essence of the mind” since fMRI does not have 

methodological and epistemological access to the micro-level interactions. 

 

4. The argument from detection – perspectivism versus pessimism 

 I suggest the problem identified by Uttal is not one regarding skepticism towards the 

knowledge of fMRI. It is rather a problem of perspectivism – fMRI provides idealized, 

partial, and incomplete models of the brain (Giere 2004, pp.48-56). This is precisely how any 

scientific measurement works out in every scientific field. The answer as such is outlined by 

Ronald Giere with respect to scientific measurements in general – the so-called “argument 

from detection” (Chakravartty 2012, p.407) My solution, I presume, has a Kantian flavor. 

 Images produced with the means of fMRI are perspectival, that is, brain imaging 

techniques provide a functional perspective on the neutral pattern of activation from the point 

of view of the blood flow (Giere 2004, p.56). Along these lines, a computer-assisted 

tomography “provides a perspective on the structure of the brain” (Giere 2004, p.56). MRI 



and fMRI make it clear that scientific observations in general are perspectival. This means 

that there are multiple perspectives that are generated from which a scientist must choose 

and, consequently, “no objectively correct choice” (Giere 2004, p.56). What perspective or 

model of the brain a scientist generates, depends on the goals of the current investigation that. 

If a neurocognitive scientist is aiming for an understanding of the structure of the brain, she 

would use a computer-assisted tomography. Otherwise, for a functional perspective on the 

brain, she will stick to the fMRI. 

 In more general terms, scientific observation does not provide simple models of the 

brain. A scientist may have particular images as those are produced by fMRI: 

“One cannot detach the description of the image from the perspective from which it was 

produced” (Giere 2004, p.56) 

 The Kantian lesson of the argument from detection is the fundamental point “to be an 

object detected in several different perspectives is not to be detected in no perspective”. To 

sum up, we cannot talk about the functional properties of the brain apart from the fMRI 

perspectives on the brain. What does fMRI detect and localize different patterns of 

activation? The perspectivist would reply: it measures the functional properties of the brain. 

Apart from that very instrumental perspective, we cannot say for sure how the brain is in 

itself: 

“Claims about what is observed cannot be detached from the means of observation” (Giere 

2004, p.48) 

 In fact, Uttal’s diagnosis of what kind of knowledge do fMRIs provide is not skeptical 

at all. If we interpret William Uttal’s skepticism along the perspectivist lines, it ceases to be a 

problem about a distinction between the micro- and macro-level and it is replaced, 

henceforth, by an understanding of scientific measurement, whereas to measure an object is 

to put it in at least one instrumental perspective. The results that scientists obtain, in 

neurocognitive science in particular, have to be read in the light of the proper perspective. In 

our case-study, fMRI cannot provide anything over and above a functional perspective of the 

brain. That is to say, “a partial image of the mind” (Vacariu 2012, p.90) 

 

5. Conclusion 

 In this paper, I assessed the methodological relevance of fMRI by reviewing William 

Uttal’s defense of skepticism in neurocognitive science. However, I argue that it is not a 

skeptical problem at all since it is a matter of what methodological and instrumental 

perspectives we decide to pick up. 
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