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1. Face Stimuli: Issues of Validity and Control

The study by Maratos, Garner, Hogan, and Karl [1] demonstrates that simple schematic faces
evoke neural responses comparable to those evoked by photographic face stimuli. The authors argue
that this shows that schematic visual stimuli may still validly represent face processing, although it
has been argued that such non-photographic faces lack many of the visual properties of the human
face. In this commentary | would like to elaborate on this issue.

Indeed similar claims of lack of ecological validity have been made to photographic face stimuli
as well. It is true that viewing faces and facial expressions of emotion in natural contexts is quite
different from the viewing conditions usually present in face perception experiments in the
laboratory. But this is not a problem that is specific to face processing studies and stimuli. Indeed any
laboratory study is faced with issues of ecological validity. Ultimately it is a matter of the tradeoff
between ecological validity and control of experimental conditions and extraneous variables. For
face processing in particular, many different kinds of stimuli have been used in the literature, with
varying degrees of proximity to natural viewing conditions. Simplified stimuli like schematic faces,
as those used by Maratos et al [1] have featured in some studies on face processing (e.g., [2]).
Photographic faces, on the other hand, retain most of the actual visual features of faces and have
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been the most widely used stimuli in face perception research. Photographic stimuli have been used
under many different visual conditions: for instance, color vs. greyscale, with or without occlusion of
facial characteristics, controlling for spatial frequency contents (for details on spatial frequency
manipulations, see [3]).

Still, critics of the static photographic facial expression stimuli have suggested the use of
dynamic facial stimuli in the form of small video clips in which the facial expression of emotion
emerges from a neutral to an emotional expression (e.g., [4]). But perhaps the closest to an
ecologically valid situation that is still possible to conduct in an ERP laboratory setting was done in a
study by P&ikanen et al [5], in which facial stimuli were dynamically displayed by actors standing in
front of the research participants. A system of blinds that were opened only when the stimulus was to
be presented and that were synchronized to the EEG recorder was in place. So, these facial stimuli
were live facial expressions being shown by an actual person (actor) standing in front of the
participant.

Of course that as one makes the facial expression stimuli more ecologically valid, one is
introducing more sources of potentially uncontrolled variance in the study. Photographic stimuli are
much more visually complex than schematic stimuli; colored photographs have additional perceptual
dimensions when compared to greyscale photographs; if stimuli are dynamic video clips, then there
is an additional temporal dimension; if an actual actor in a live situation is the source of the facial
stimulus, there is no guarantee that every instance of a given expression is the same, within and
across different participants. Again this is the tradeoff between control and ecological validity.

Indeed, | agree with Maratos et al [1] that there is a place for schematic face stimuli in face
perception research. In this context, schematic faces are likely the most artificial and simplified
depictions of a face (i.e., they show minimal ecological validity), but such schematic faces are also
the stimuli that may be controlled more carefully in terms of their visual characteristics. For instance,
it is possible to control what is the exact angle of the eyebrows (and to relate it to perceptions of
different intensities of happy/angry expressions), what is the curvature of the mouth, or the size of
the eyes. By quantifying these characteristics it is possible to systematically relate them to behavioral
and brain responses. As stated before, a more common alternative in face perception research has
been to use photographic quality stimuli, and more recent studies have used additional kinds of face
stimuli (videos, live actors).

To finalize my commentary | would like to systematize the different kinds of face stimuli in
terms of a complementary continuum. As one moves along this continuum one will lose control over
the physical and visual properties of the images, but the stimuli will become more ecologically valid.
Figure 1 is a graphical representation of the tradeoffs | have been considering. On one end there are
schematic faces that are the most easily controlled face stimuli, but show the worst ecological
validity. Photographic faces follow by allowing a lower but still reasonable degree of control (these
stimuli may be graphically edited for changes in color/luminance/contrast, spatially filtered, morphed,
etc.), while being better in terms of ecological validity. Dynamic videos of facial motion are then
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closer to real face perception contexts, but less susceptible to control, and live acting even more so—
indeed the expressions portrayed by live actors will never be exactly the same across multiple
repetitions.

Ecological
validity
Experimental
control
Schematic  Photographic Video Live actor

Figure 1. llustration of the tradeoff between experimental control and ecological
validity for different kinds of face stimuli used in past research on face processing.

By considering the different kinds of studies, with different kinds of stimuli, along this
continuum then it is possible to grade the contribution that these studies offer to the literature, as
gains in ecological validity will be offset by decreased control over stimuli and thus a less precise
understanding of the exact mechanisms involved in face processing. It is likely that the adjustment
between experimental control and ecological validity will depend on the research question. If one is
interested in determining low-level perceptual mechanisms, then simplified artificial faces will not
only be sufficient, but will actually be better suited to answer the question given the possibility of
manipulating their visual features. If, on the other hand, one is curious about the role of face
perception on social behavior, then pictures or even videos of faces may be insufficient, and viewing
faces in naturalistic contexts would be the necessary alternative. Indeed it is not impossible to take
neurobehavioral research out of the laboratory with recent efforts in mobile brain/body imaging,

although studying the human brain “in the wild” is still a formidable endeavor [6,7].
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