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Abstract
This study tested the influence of mood on the perception of the sitting affordance in two experiments. The objective of 
Experiment 1 was to evaluate participants' perception of the sitting affordance, without mood induction. Forty-three partici-
pants assessed their maximum sitting height (SHmax) from different seat heights (perceptual SHmax) before performing the 
action (motor SHmax). They accurately perceived the sitting affordance, in body-scaled intrinsic units. Indeed, participants 
all perceived they could sit as long as the seat height did not exceed 82% (perceptual πc) of their total leg length (L), while 
the actual value of this intrinsic relationship was 83% (motor πc). In Experiment 2, forty participants were subjected to a 
mood induction procedure before performing the task employed in Experiment 1. Neutral participants accurately perceived 
the sitting affordance, as their perceptual πc was equivalent to their motor πc. However, both joyful and sad participants 
had their perceptual πc significantly lower than their motor πc. These differences between mood groups were not explained 
by a variation in maximal effective action capabilities. Indeed, participants had equivalent motor πc, whatever their mood. 
Two interpretations are offered to explain how joyful and sad moods could influence the accuracy of affordance perception. 
The first is based on their potential effect on organism's energy level. The second is related to the disruption of participants’ 
attunement to optical variables relevant for action guidance and/or to perceptual-motor calibration.
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Every day, individuals perceive many affordances such as 
climbing a step (Warren, 1984), sitting in a chair (Mark, 
1987; Mark & Vogele, 1987), grabbing an object (Carello 
et al., 1989), stepping over an obstacle (Sakurai et al., 2013) 
or passing through an aperture (Warren & Whang, 1987). 
Affordances are, basically, possibilities of action offered by 
the environment. This concept was developed within the 
framework of Gibson's ecological approach to visual per-
ception (Gibson, 1977, 1979).

Perception of affordances is intrinsically dependent on the 
relationship between physical properties of the environment 
(e.g., dimensions, surface, textures) and organism's action 
capabilities (e.g., anthropometric variables, strength, mus-
cle elasticity; Bootsma et al., 1992; Fajen & Matthis, 2011; 
Franchak et al., 2010; Gibson, 1979; Konczak et al., 1992; 
Mark, 1987; Thomas et al., 2018; Warren, 1984; Warren 

& Whang, 1987). For instance, an object affords the action 
of grasping if its size, texture or shape is compatible with 
the morphological and dynamic characteristics of our hand. 
More precisely, affordances would be perceived through 
“intrinsic” optical variables. These variables could be body-
scaled (i.e., scaled to anthropometric variables only) or more 
generally action-scaled (i.e., scaled to anthropometric and 
dynamic variables such as muscular force). For a given affor-
dance, these variables would be the same for all humans and 
would constitute a relevant "natural standard" for action 
guidance. This has already been shown by several seminal 
studies that have operationalized body-scaled affordances 
using the methodological "intrinsic scaling paradigm" 
(Mark, 1987; Warren, 1984; Warren & Whang, 1987).

For example, regarding the sitting affordance, Mark and 
Vogele (1987) divided participants' perceived maximum 
sitting height (perceptual SHmax) by their total leg length 
(L). They showed in their Experiment 2 that all participants 
perceived they could seat as long as the seat height did not 
exceed 90% of their L. This latter percentage, traditionally 
referred to as the "perceptual critical point" [perceptual πc 
(perceptual SHmax/L)] is a strong argument supporting that 
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affordance perception is intrinsically scaled, in line with 
the basis of Gibson's ecological theory of visual perception 
(Gibson, 1977, 1979; Warren, 1984). Furthermore, Mark 
and Vogele (1987) showed that participants’ perceptual πc 
was very close to their motor πc (i.e., motor SHmax/L, deter-
mined from action execution), indicating that participants 
perceived the sitting affordance accurately.

However, numerous studies have shown that perception of 
affordances is influenced by a variety of factors, which conse-
quently influence individuals' active relationship towards their 
environment. Among these factors, we can find age (Konc-
zak et al., 1992; Sakurai et al., 2013), anxiety (Graydon et al., 
2012; Pijpers et al., 2006), sleep deprivation (Connaboy et al., 
2020; Daviaux et al., 2014), concussion history (Eagle et al., 
2019), egocentric distance of affordance perception (Mark, 
1987), or practice (Mark et al., 1990; Ramenzoni et al., 2010; 
Wagman et al., 2014). However, one factor has not yet been 
tested despite its omnipresence in everyday life and the exist-
ence of theoretical premises that encourage its study. This fac-
tor is mood.

To our knowledge, no empirical study has tested the effect 
of mood on affordance perception. However, several theo-
retical works suggest an influence of affective state. Based 
on patient reports, de Haan et al. (2013) developed a model 
based on affordance perception in healthy individuals and 
psychiatric patients (depressive and obsessive-compulsive 
disorders). Depending on different dimensions [e.g., degree 
of solicitation (sometimes referred to as “intensity”) and 
temporality of the perceived affordances], the “field of 
affordances” would differ between healthy individuals, 
depressed and obsessive-compulsive patients. Interestingly, 
de Haan et al. included the "affective salience" of perceived 
affordances in these dimensions. In other words, patients 
with depression or obsessive-compulsive disorder as well as 
healthy individuals would have a particular affective-related 
functioning (Bianchi et al., 2017; Bowen et al., 2015; Lau-
rent et al., 2017; Tan et al., 2017), which could be character-
istic of how they perceive affordances. For instance, healthy 
individuals would perceive an affordances field in which 
variation in the affective allure of affordances is observed. 
Conversely, depressed individuals would perceive a field in 
which all affordances would have the same affective allure.

The inclusion of affective state as a potential influencing 
factor of affordance perception was supported by Withag-
en's (2018) theoretical paper, which discusses an ecologi-
cal approach to emotions. As Withagen points out, we are 
always affectively engaged in our environment. Therefore, 
ecological psychology would have no other option to deal 
with affective processes. In the light of James (1884) and 
Dewey (1895) founding theories of somatic emotion, one 
of the relevant points evoked by Withagen (2018) is that 
emotions would be equivalent to "organic pulses". Emotions 
would contribute to the coordination of individuals in their 

active relationship to the environment, through a concrete 
mobilization of their body components. In this way, rather 
than being understood in a high-level serial cognitive pro-
cess, emotions would be embodied information that would 
inform - and thus influence - the perception of affordances.

However, as discussed by de Haan et al. (2013) and With-
agen (2018), early empirical studies are needed to develop 
and make more concrete the ecological conceptualization 
of affective processes. Therefore, the aim of this study is 
to provide a first empirical test of the influence of mood on 
affordance perception, a key component of the ecological 
approach. This empirical investigation could provide new 
insight to the ecological conceptualization of affective pro-
cesses in the field of visual perception. It could also allow 
a better understanding of the role of affective factors in the 
behavioral regulation of individuals with their environment 
(made up of multiple affordances). In this framework, two 
experiments have been conducted.

Experiment 1

Experiment 1 was a replication of Experiment 2 of Mark 
and Vogele's (1987) study on the perception of the sitting 
affordance. We selected the sitting affordance because each 
day we are exposed to it, many times. The primary aim of 
this replication was to define a baseline to evaluate the par-
ticipants' accuracy in the sitting affordance perception when 
their mood is not manipulated. We hypothesized that partici-
pants would accurately perceive the sitting affordance as in 
Mark (1987) and Mark & Vogele (1987) studies. In addition, 
this replication allowed us to retest whether the perception 
of the sitting affordance is intrinsically body-scaled (Mark, 
1987; Mark & Vogele, 1987), before testing the influence of 
mood in Experiment 2. Perception in intrinsic units (body-
scaled or more generally action-scaled) would be a princi-
ple at the root of affordance perception (Fajen, 2005; Fajen 
et al., 2009; Gibson, 1979; Thomas et al., 2018; Warren, 
1984; Warren & Whang, 1987).

Method

Participants

Forty-three healthy students (16 men, 27 women) from 
University Bourgogne Franche-Comté (Mage (year) = 19.9, 
SD = 1.57) participated in the study.1 Their involvement 
1 The sample size was determined to be at least equivalent to Experi-
ment 2 of Mark and Vogele’s (1987) study (i.e., 28 participants con-
cerning the sitting affordance). Consistently with previous findings, 
we did not expect any particular effect of the SHmax assessment 
modality (perceptual and motor) on πc, but rather the absence of 
effect of it. In this context of  H0 testing and replication study, the a 

271Attention, Perception, & Psychophysics  (2022) 84:270–288



was in partial fulfilment of the requirements for the BA in 
psychology in Besançon. Their participation in the experi-
ment allowed the validation of a compulsory education unit, 
which could otherwise be validated (very short report fol-
lowing readings) for those who did not want to be involved 
in the experiment. Contrary to Mark and Vogele (1987), 
we decided not to exclude men from the sample. We set up 
a board stacking mechanism to assess the maximum seat 
height (SHmax) of both men and women.

Consent and health–impairment forms were completed 
and signed by each participant before the experiment began. 
The health-impairment form included information regard-
ing the presence or absence of any vision and/or motor dis-
order. Participants who reported having a vision disorder 
were asked to indicate its nature and whether they had a 
means to have their vision corrected. Eleven participants 
participated in the study with corrected-to-normal vision. 
Participants who reported a motor disorder were asked to 
indicate its nature and whether they had a means to have 
normal motor skills. None of the participants reported hav-
ing a motor disorder. The participants did not receive any 
financial compensation for their participation in the experi-
ment. For each participant, the ethical principles of both the 
American Psychological Association and the Declaration of 
Helsinki were followed (World Medical Association, 2013).

Apparatus

Mark and Vogele (1987) constructed an adjustable chair 
to assess the SHmax of participants. We replaced it with a 
board stacking system that allowed to reach a higher SHmax. 
Thus, even for “very” tall men, the height limits of the appa-
ratus were not reached, allowing us to include men in addi-
tion to women in the sample contrary to Mark (1987) and 
Mark and Vogele (1987).

The board stack was composed of 24 extrusion-reinforced 
polystyrene boards with dimensions (length x width) = 41.5 
x 30 cm. These dimensions were slightly larger than the 
dimensions of the seat used by Mark and Vogele (1987; i.e., 
33 x 28 cm) in order to increase the stability of the board 
stack and thus participants’ safety. A single board supported 
a weight of more than 200 kg. The height of each board had 
to correspond to the height incremented by Mark and Vogele 
(i.e., 4 cm). Imperfections related to the design of the boards 
in factory resulted in 19 boards measuring 4.1 cm and 5 
boards measuring 4.2 cm. The 4.2 cm boards were placed 
at the base of the stack composed of 8 fixed boards, for a 

total height of 33.3 cm. Thus, the modification of the stack 
height was always done by successively adding or removing 
a 4.1 cm high board starting from a fixed base of 33.3 cm. 
The total height of the stack varied from 33.3 cm to 98.9 
cm (i.e., 17 possible heights). Each board was marked with 
a number, ranging from 1 to 24, that was not visible by the 
participants. Therefore, the location of each board in the 
stack was known to the experimenter and did not vary. All 
measurements relating to the dimensions of the stack were 
taken using a rigid tape measure. Participants’ L was meas-
ured with a soft tape measure.

Procedure

In order to control the constraint of clothing style on the 
motor action required to sit, participants were informed 
before they arrived in the experimental room that they would 
have to wear trousers during the experiment. Once inside the 
experimental room, participants completed the consent and 
health–impairment forms. They were located in the adjacent 
room to the one where their perceptual and motor SHmax 
were assessed. Thus, they could not analyse the board stack 
before starting the experiment. In this adjacent room, the 
participants had to remove their shoes, because the thick-
ness of their soles could influence both perceptual and motor 
assessments of their SHmax as well as the measurement of 
their total leg length (L; Mark, 1987; Mark & Vogele, 1987). 
They also had to remove their coats and place the contents of 
their front and back trouser pockets in a cardboard box. This 
ensured that once seated, no objects or materials elevated 
the participants and that they were not hindered by sharp 
objects such as keys. Then, the participants were guided to 
the main room in which the three phases of the experiment 
occurred: (1) perceptual assessments of the SHmax, (2) 
motor assessments of the SHmax, and (3) measurements 
of L. Participants could put their shoes and coat back on at 
the end of these three phases. A large uniform grey blind 
prevented outside light from entering the room. The room 
was systematically illuminated by two neon lights that did 
not vary in intensity and location.

Perceptual assessment of the SHmax In the first phase illus-
trated in Fig. 1, participants assessed their SHmax perceptu-
ally. They had to position themselves and stay on a ground 
marker that was 3 m in front of the stack. Participants first 
observed the experimenter presenting the definition of the 
action of sitting. This definition consisted of two rules 
(Mark, 1987; Mark and Vogele, 1987), which the experi-
menter clearly explained: (a) “In moving from a standing to 
a sitting posture, both of your feet must remain flat on the 
ground” and (b) “When seated, you should be able to lift 
both feet straight up off the floor without using your hands 
or losing balance and falling off the chair for 3s”. As with 

priori determination of the sample size was based on the sample size 
employed by Mark & Vogele. In addition to the use of frequentist sta-
tistics, we introduced the use of Bayesian statistics into this literature 
as a more adapted and complementary statistical strategy to test  H0.

Footnote 1 (continued)
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most studies that have investigated the sitting affordance, the 
experimenter added to the definition several demonstrations 
of the action that met the rules and others that did not (Mark, 
1987; Mark et al., 1990; Mark & Vogele, 1987). These dem-
onstrations were systematically performed at the same height 
(i.e.,  10th board, 41.5 cm off the floor). The experimenter 
then informed the participants that the height of the stack 
would be modified by adding or removing one board at a 
time. For each height, the participants had to answer if "yes" 
or "no" they thought they could sit on the stack according 
to the definition of the action. The height of the stack was 
systematically changed with 2 ascending series (AS) and 
2 descending series (DS). Their order of presentation was 
counterbalanced: AS1-DS1-AS2-DS2 for half of the partici-
pants and DS1-AS1-DS2-AS2 for the other half. The height 
of the stack thus increased from 33.3 cm  (8th board) to 98.9 
cm  (24th board) from the lower position and decreased by the 
same amount in increments of 4.1 cm (i.e., one board) from 
the upper position. Each time a board was added or removed, 
participants were asked to close and open their eyes at the 
experimenter's signal ("close your eyes please" and "open 
your eyes please" said verbally), to ensure that they were 

not taking cues for their perceptual SHmax using the experi-
menter's body height. When the participants opened their 
eyes, the experimenter was no longer in their field of vision.

For each of the 4 series, participants made 17 assess-
ments, because 17 different heights were presented to 
them. The same height was assessed (i.e., “yes I can sit” 
or “no I can’t sit”) 4 times because there were 4 series 
(2 AS and 2 DS). Participants’ perceptual SHmax was 
the last height for which the percentage of "yes I can sit" 
(100% = 4 “yes I can sit”) was equal to or greater than 
50% [e.g., if the participant's "yes I can sit" percentage 
was 75% for 53.8 cm  (13th board) versus 25% for 57.9 cm 
 (14th board), its perceptual SHmax was 53.8 cm (Mark & 
Vogele, 1987)].

Motor assessment of the SHmax Directly after the percep-
tual assessment of their SHmax, participants carried out 
the motor assessment of their SHmax. They were asked 
to try to sit on the board that corresponded to their per-
ceptual SHmax according to the rules (a) and (b) that the 
experimenter repeated at the beginning of this 2nd phase. 
The action of sitting was therefore divided into two times. 

Fig. 1  Perceptual assessment of the SHmax. Here the participant assesses the 5th (AS) or the 13th (DS) height presented (board 12)
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Time 1 corresponded to the application of rule (a) and 
time 2 to the application of rule (b). If any of rules (a) and 
(b) was not applied by the participants, the action of sit-
ting was not validated. Depending on whether the partici-
pant's action was validated [i.e., compliance of the action 
with rules (a) and (b)] or not, the experimenter added or 
removed a board until the limit board for which the action 
of sitting was validated. This height corresponded to the 
motor SHmax.

Total leg length measurement (L) In a third phase, the 
experimenter measured participants’ L. Participants were 
instructed to put their feet flat and place their heels against 
the wall, standing upright, as if a doctor wanted to meas-
ure their height. Then, the same experimenter systemati-
cally leaned towards the outer side of the participants' left 
leg and stretched a flexible tape measure from the head of 
their femur to the ground along their malleolus. The distance 
between the head of the femur and the ground was L. This 
measurement method has been commonly used in sitting 
affordance studies (Mark, 1987; Mark et al., 1990; Mark & 
Vogele, 1987).

Statistical analysis

The results were calculated using JASP statistical pro-
cessing software (version 0.11.1). Confidence intervals 
(CIs) of effect sizes were calculated using R (version 
4.0.2). To statistically test the validity of both extrin-
sic and intrinsic scalings, simple linear regressions [b 
(slope), y (intercept)] were performed, with L as a pre-
dictor. Cook's distance (D) was calculated for each of 
the values in each of the regressions performed. None 
of the regressions had a value with D > 1, meaning that 
none of the regressions were distorted by an outlier 
(Chatterjee et al., 1999). This strengthened the validity 
of the interpretations from each model.

Bayesian statistics were used to test our hypotheses 
(i.e., intrinsic body-scaled perception of the sitting affor-
dance and no effect of the SHmax assessment modality), 
because they required the confirmation of the null hypoth-
esis (i.e.,  H0: absence of effect) rather than the alterna-
tive hypothesis (i.e.,  H1: significant effect; Kelter, 2020; 
Wagenmakers et al., 2018). The frequentist approach only 
allows us to conclude to the acceptation or rejection of 
 H1 depending on the value of p, but not to accept  H0. 
The rejection of  H1 does not mean that  H0 is true. Bayes-
ian statistics provide a better quantitative estimate of the 
probability that  H0 is true. For this reason, the use of 
Bayesian statistics in addition to frequentist statistics to 
test  H0 was relevant (Kelter, 2020; Wagenmakers et al., 
2016, 2018).

Results

Extrinsic scaling validity test

A frequentist simple linear regression was performed to 
assess whether L predicted participants' perceptual SHmax 
(Fig. 2). The analysis revealed a significant relationship 
between L and the perceptual SHmax, b = .86, y = -3.05, 
t(41) = 9.76, p < .001. When L was increased by 1 cm, 
perceptual SHmax increased by .86 cm. The coefficient of 
determination R2 was .70, 95% CI [.56, .84], meaning that L 
explained 70% of the variance of perceptual SHmax.

A simple linear regression was performed to assess 
whether L predicted participants' motor SHmax (Fig. 3). 
The analysis revealed a significant relationship between L 
and motor SHmax, b = .82, y = 1.24, t(41) = 32.53, p < 
.001. The coefficient of determination R2 was .96, 95% CI 
[.94, .98].

Fig. 2  Linear regression of the perceptual SHmax depending on L 
(extrinsic scaling)

Fig. 3  Linear regression of the motor SHmax depending on L (extrin-
sic scaling)
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Intrinsic scaling validity test

A simple linear regression was conducted to assess whether 
L predicted the participants' perceptual πc (Fig. 4). The 
analysis revealed no significant relationship between L and 
perceptual πc, b = .0004, y = .79, t(41) = .43, p = .67. The 
coefficient of determination R2 was .004, 95% CI [-.03, .04]. 
A Bayesian simple linear regression on the same statistical 
parameters showed that it was 3.1 times more likely that the 
null model  H0 (i.e., the model that did not include the influ-
ence of the predictor, in this case L) was true, compared to 
the new model  H1 (i.e., the model that included the influence 
of L),  BF01 = 3.1. Conversely, it was .32 times more likely 
that the  H1 model was true compared to the  H0 model,  BF10 
= .32.

A simple linear regression was performed to assess 
whether L predicted the participants' motor πc (Fig. 5). The 
analysis revealed no significant relationship between L and 
motor πc, b = -.0002, y = .85, t(41) = -.63, p = .53. The 
coefficient of determination R2 was .01, 95% CI [-.04, .06]. 
A Bayesian simple linear regression on the same parameters 

showed that the  H0 model was 2.84 times more likely to be 
true compared to the  H1 model,  BF01 = 2.84. Conversely, it 
was .35 times more likely that model  H1 was true compared 
to model  H0,  BF10 = .35.

Effect of the SHmax assessment modality

The nonparametric Wilcoxon paired-sample test was per-
formed to test the effect of the SHmax assessment modality 
(perceptual and motor) on the πc.2 Results showed that the 
perceptual πc (M = .82, SD = .03) did not differ signifi-
cantly from the motor πc (M = .83, SD = .01), W = 51, p = 
.08, rank-biserial correlation = -.46, 95% CI [-.77, .01]. A 
Bayesian paired t-test was performed on the same statisti-
cal parameters. The results showed that it was 1.45 times 
more likely that  H0 (no difference) was true, compared to 
 H1 (significant difference),  BF01 = 1.45, error % < .001.3 
Conversely, it was .69 times more likely that  H1 was true 
compared to  H0,  BF10 = .69, error % < .001.

The results also indicated the absence of main effect 
of sex and age, as well as the absence of interaction effect 
between each of these two variables with the SHmax assess-
ment modality on the πc, p > .05.

Discussion

The results of Experiment 1 showed that the sitting affor-
dance was again perceived in body-scaled intrinsic units, 
as a "natural standard" for action guidance (Mark, 1987; 
Mark & Vogele, 1987). Indeed, all participants perceived 
they could sit as long as the seat height did not exceed 82% 
of their L, regardless of their respective L. In addition, par-
ticipants were able to sit as long as the seat height did not 
exceed 83% of their L. This strong proximity between the 
perceptual πc (.82) and the motor πc (.83) indicates that par-
ticipants, without mood manipulation, accurately perceived 
the sitting affordance, as in Mark and Vogele’s (1987) study.

However, Mark and Vogele (1987) obtained a perceptual 
and motor πc of .90 in their Experiment 2. In the related 
literature, this is not the first time that the motor πc of the 
sitting affordance has not exactly the same value across 
studies (Mark, 1987; Stoffregen et al., 1999). This could be 
explained by the fact that participants from different popu-
lations may have different action capabilities potentially 
related to factors that extend beyond their L (e.g., muscu-
lar strength and/or flexibility). As Konczak et al. (1992) 

Fig. 4  Linear regression of the perceptual 𝜋c (i.e., perceptual
SHmax/L) depending on L (intrinsic scaling)

Fig. 5  Linear regression of the motor 𝜋c (i.e., motor SHmax/L) 
depending on L (intrinsic scaling)

2 The Shapiro-Wilk test showed that the data for perceptual and 
motor πc were not normally distributed (p < .001). Therefore, the 
nonparametric Wilcoxon test was preferred to the student test.
3 Error % indicates the size of the error in the integration routine rel-
ative to the Bayes factor, similar to a coefficient of variation (Wagen-
makers et al., 2018).
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showed, although the climbability affordance has been 
operationalized as a body-scaled affordance (Warren, 1984), 
it may also depend on participants’ flexibility and strength. 
This could potentially apply to the sitting affordance, but 
additional empirical studies are needed to test this hypoth-
esis. Furthermore, participants in the present Experiment 1 
and those in Mark and Vogele's (1987) Experiment 2 accu-
rately perceived the sitting affordance from a different motor 
πc. This is why the perceptual πc found in each of these two 
experiments would be different.

Experiment 2

The objective of Experiment 2 was to test whether mood 
could have a significant influence on the perception of 
the sitting affordance. For this purpose, three moods were 
induced: Joy, sadness, and neutrality, which are presumed 
to be omnipresent in everyday life and which constitute the 
central points of the mood valence continuum (Sedikides, 
1992). The subjective levels of three major affective dimen-
sions (Bradley & Lang, 1994) that is, valence (hedonic feel-
ing), arousal (intensity) and dominance (control of the situ-
ation), were measured repeatedly during the experiment to 
test the effectiveness of the induction procedure.

Method

Participants

Forty-two healthy students (25 women, 17 men) from Uni-
versity Bourgogne Franche-Comté (Mage (year) = 20.4, SD = 
4.65) participated in the Experiment.4 As in Experiment 1, 
participation was in partial fulfilment of the requirements for 
the BA in psychology in Besançon. Participants completed a 
consent and health–impairment forms. Twelve participants 
had corrected-to-normal vision. None of the participants 
reported having a motor disorder. For each participant, 
the ethical principles of both the American Psychological 
Association and the Declaration of Helsinki were followed 
(World Medical Association, 2013).

All participants completed the French version of the 
21-item Beck Depression Inventory, version 2 (BDI-II; 

Beck et al., 1996). They also completed the French ver-
sion of the 9-item Patient Health Questionnaire (PHQ-9; 
Kroenke et al., 2001). The purpose of these measures was 
to assess participants' levels of depressive symptoms, in 
order to exclude participants with a provisional evaluation 
of depression from the mood induction procedure. Two par-
ticipants had a score of “severe depression” according to 
the cut-offs of the BDI-II (44 and 33, respectively; Beck 
et al., 1996). For ethical purposes, these 2 participants were 
proposed a modified version of the experiment (without any 
mood induction) and were then suggested to find help with 
care services (including those provided by the university). 
Their data were not included in statistical analysis, reduc-
ing the sample size to 40 participants (23 women, 17 men, 
Mage (year) = 20.27, SD = 4.75). Participants also completed 
the Self-Assessment Manikin (SAM; Bradley & Lang, 1994) 
to assess their valence, arousal and dominance levels several 
times during the experiment. Neutral mood was induced in 
14 participants (7 women, 7 men), positive mood (i.e., joy) 
in 13 participants (9 women, 4 men) and negative mood (i.e., 
sadness) in 13 participants (7 women, 6 men).

Materials

The apparatus (i.e., board stacking system) used in Experi-
ment 1 was used in the same way in the present experi-
ment. The additional materials used in this experiment were 
related to the mood induction procedure. The induction was 
performed on a computer equipped with a 15.6-inch screen 
with a resolution of 1920 x 1080 pixels. Each participant 
was given a black pen and a sheet of paper to write an auto-
biographical essay (see § Procedure, infra). Three film clips 
were presented. They all came from a battery of 70 film clips 
standardized for affects induction and composed of French 
dialogues (Schaefer et al., 2010). For the joyful mood induc-
tion, participants watched an extract from the film "The Din-
ner Game" (video 12). For the sadness mood induction, the 
extract from the film "City of Angels" (video 36) was used. 
For the neutral mood induction, an extract from the film 
"Blue 2" (video 45) was used. The sound volume, adjusted 
using the computer connected to the headphones, was the 
same for all participants (i.e., 60 decibels).

The level of participants' depressive symptoms was meas-
ured with both BDI-II and PHQ-9. For the PHQ-9, the cut-
off used was a score ≥ 15, corresponding to a provisional 
evaluation of moderately severe depression. We have chosen 
this cut-off because it has the highest likelihood ratio (i.e., 
13.6) and specificity score (95%) compared to other lower 
cut-offs (Kroenke et al., 2001). For the BDI-II, we have cho-
sen to use the cut-off of the "severe" category (i.e., > 28; 
Beck et al., 1996) because the depressive symptoms in this 
category are those that would correspond most closely to the 

4 To our knowledge, no study to date has tested the influence of 
mood on the perception of the sitting affordance. Therefore, no effect 
size or variance from previous studies were available to a priori cal-
culate sample size (Kadam & Bhalerao, 2010). Therefore, we have 
chosen to use a sample size equivalent to that of Experiment 1. Sta-
tistical power was calculated posteriorly with G*Power (version 3.1), 
following the appropriate protocol (see Appendix Fig. 9). Statistical 
power was calculated for the interaction between SHmax assessment 
modality and mood induction group (i.e., the most important effect of 
the study), and was high (i.e., > .99).
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depressive symptoms observed in the "moderately severe" 
category of the PHQ-9 (Kneipp et al., 2010).

Mood level was measured using the SAM. It is a self-
report scale that was designed as an index of valence (from 
sadness to joy), arousal (from calm to aroused) and domi-
nance (from being controlled by the situation to being in 
control of the situation). Each of the dimensions presents 
itself as a scale composed of manikins associated with dif-
ferent expressions and sizes and coded into numerical values 
from 1 to 9 (Bradley & Lang, 1994).

Procedure

The procedure was synthesized and chronologically 
sequenced using a timeline presented in Fig. 6. Participants 
started by filling out a consent and health–impairment forms 
in the adjacent room to the SHmax assessment room. They 
also completed the BDI-II, the PHQ-9 (measurements of 
depressive symptoms), and the SAM to assess their pre-
induction mood level (SAM 1). Participants were then sub-
jected to the mood induction procedure, always in the same 
adjacent room. The induction was composed of 3 phases: 
(1) viewing a standardized film clip (2) writing an autobio-
graphical essay, and (3) performing mental imagery.

Viewing a standardised film clip Firstly, participants were 
asked to view a short film clip (Schaefer et al., 2010; West-
ermann et al., 1996). For the induction of joy, this was an 
extract from the film “The Dinner Game” in which “Mon-
sieur Pignon” realized that he had confused his friend's wife 
with his friend’s mistress. For the induction of sadness, it 

was an extract from the film “City of Angels” in which Mag-
gie dies in the arms of Seth. For the induction of a neutral 
mood, it was an extract from the film "Blue 2", in which a 
man tidies his desk, and a woman walks in a courtyard. Fol-
lowing this first induction task, participants completed the 
SAM a second time to obtain a post-film measure of their 
mood level (SAM 2).

Writing an autobiographical essay Secondly, participants 
were asked to write about an autobiographical event (Gilet, 
2008; Jallais & Gilet, 2010; Riener et al., 2011). The instruc-
tions for this task were displayed on the screen in front of 
them (font: arial, size 36), which was used to view the film 
clips. For the induction of joy, the instruction was: "Write 
about the event in your life that made you feel joyful and 
positive". For the sadness induction, the instruction was: 
"Write about the event in your life that made you feel sad and 
negative". For neutral mood induction, the instruction was: 
"Write about a typical and banal day of the week". Below 
each instruction, participants were also told that their writ-
ing was anonymous and not shared with anyone other than 
the experimenter. Participants had a maximum of 9 minutes 
to write their autobiographical event. The task ended when 
the participant informed the experimenter that he finished, or 
when the 9 minutes had elapsed. Participants then completed 
the SAM a third time in order to obtain a post-autobiograph-
ical event measure of their mood level (SAM 3).

Mental imagery Thirdly, participants were guided into 
the room where perceptual and motor assessments of their 
SHmax took place, as well as the measurement of their L. 

Fig. 6  Time-sequencing of the stages of Experiment 2. AS = Ascend-
ing Series, BDI-II = Beck Depression Inventory version 2, CF = 
Consent Form, DS = Descending Series, HIF = Health-Impairment 

Form, LLM = Leg Length Measurement, MA = Motor Assessment, 
PA = Perceptual Assessment, PHQ-9 = Patient Health Questionnaire 
9 items, SAM = Self-Assessment Manikin
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After explaining to the participants that they had to close 
and open their eyes on the instructions of the experimenter 
when he changed the height of the stack, the experimenter 
explained to them the instructions for the mental imagery 
(Zhang et al., 2014). The instruction was: "Each time you 
will close your eyes at my signal, I will ask you to mentally 
imagine the event you described when you wrote your auto-
biographical event, as if you were reliving it.”. The duration 
of eye closing was the same for all participants (15s). For 
this, the experimenter had a silent manual chronometer. Dur-
ing the perceptual assessment of their SHmax, participants 
completed the SAM twice, in the middle of the task (i.e., at 
the end of the second series; SAM 4) and at the end of the 
task (i.e., at the end of the fourth series; SAM 5). Afterward, 
the motor assessment of their SHmax and the measurement 
of their L occurred, as in Experiment 1.

Ethics The experiment ended with a "debriefing" with each 
participant to explain the purpose of the experiment and 
to answer any questions or comments they could have. All 
participants who had a score indicating a moderately severe 
level of depressive symptoms on the PHQ-9 (i.e., score ≥ 
15), or a score indicating a severe level on the BDI-II (i.e., 
score > 28), or both, were not subjected to the mood induc-
tion (i.e., 2 participants).5 They still conducted the rest of 
the experiment (i.e., perceptual and motor tasks), so that 
they could validate their education unit. Before the debrief-
ing, these two participants as well as those subjected to the 
induction of sad mood watched the film extract used for joy 
induction ("The Dinner Game"). At the end of the debrief-
ing, the two participants with high levels of depressive 
symptoms were recommended to contact a general practi-
tioner and/or a psychiatrist for medical monitoring. They 
were also informed that free psychological monitoring ses-
sions were offered by the university.

Statistical analysis

Results were calculated using JASP statistical processing 
software (version 0.11.1). CIs of effect sizes were calculated 

using R (version 4.0.2). The effectiveness of the mood 
induction procedure on mood-related variables (valence, 
arousal, dominance) was tested using a mixed ANOVA in 
which the mood induction group (joy, neutrality, sadness) 
was a between-participant factor and the measurement 
time (SAM 1, 2, 3, 4 and 5) was a within-participant factor. 
The potential effect of mood on the perception of the sit-
ting affordance was also tested using a mixed ANOVA that 
included the mood induction group (joy, neutrality, sadness) 
as a between-participant factor, and the SHmax assessment 
modality (perceptual and motor) as a within-participant 
factor. All post-hoc comparisons were performed using the 
Holm's test, which provides good statistical power while 
being protected against error rate inflation (Holm, 1979). 
Mixed ANOVAs that were performed focused on the clas-
sical test of  H1. Carrying out the same statistical analyses 
in this specific context using the Bayesian approach was not 
relevant.

Results

Mood Induction

Valence A mixed ANOVA that included the valence meas-
urement time (SAM 1, 2, 3, 4 and 5) x the mood induc-
tion group (joy, neutrality, sadness) was performed on the 
valence level. Results showed a significant main effect of the 
mood induction group, F(2, 37) = 21.02, p < .001, η2

p = .53, 
90% CI [.31, .64], η2

G = .44, and a significant interaction 
effect between the mood induction group and the valence 
measurement time, F(6.42, 118.78) = 26.57, p < .001, η2

p 
= .59, 90% CI [.47, .64], η2

G = .31.6
Concerning the main effect of the mood induction group, 

post-hoc comparisons showed that joyful participants had a 
significantly higher valence level (M = 7.41, SD = 1.27) than 
neutral (M = 6. 49, SD = 1.09), p < .01, d = .41, 95% CI 
[-.36, 1.17], and sad participants (M = 5.08, SD = 1.54), p < 
.001, d = 1.02, 95% CI [.19, 1.83]. Also, neutral participants 
had a significantly higher valence level than sad participants, 
p < .001, d = .62, 95% CI [-.16, 1.39].

Concerning the interaction effect, post-hoc comparisons 
showed no significant difference between valence levels 
of joyful, neutral, and sad participants in SAM 1, p = 1. 

5 Participants subjected to the mood induction had a score indicat-
ing “mild” or lower level of depression according to both PHQ-9 
and BDI-II. Only 5 participants had a score indicating a "moderate" 
level of depressive symptoms according to the PHQ-9 (i.e., 10, 10, 
10, 13) or the BDI-II (i.e., 20). Participants with moderate depressive 
symptoms according to PHQ-9 had a score on the BDI-II indicating 
a "minimal" level of depression. Participants with moderate depres-
sive symptoms on the BDI-II had a score on the PHQ-9 indicating 
a "mild" level of depression. Therefore, we chose to include these 5 
participants.

6 A Greenhouse-Geisser adjustment of the degrees of freedom was 
performed in anticipation of a sphericity assumption violation. A test 
of the homogeneity of variance assumption revealed no violation of 
homogeneity of variance for valence, arousal and dominance levels, 
for all modalities (SAM 1, 2, 3, 4 and 5).
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In contrast, joyful participants had a significantly higher 
valence level in SAM 3 (M = 7.92, SD = 1.04) than in SAM 
1 (M = 6.15, SD = 1.14), p < .001, d = 1.03 95% CI [.20, 
1.84]. For sad participants, the valence level in SAM 3 (M = 
4.38, SD = 1.39), was significantly lower than in SAM 1 (M 
= 7.15, SD = .69), p < .001, d = -1.62 95% CI [-.71, -2.50]. 
For neutral participants, the valence level in SAM 3 (M = 
6.36; SD = 1.08) was not significantly different from the 
one in SAM 1 (M = 6.64, SD = 1.22), p = 1, d = -.17 95% 
CI [-.91, .57]. Post-hoc comparisons between the different 
mood induction groups can be viewed in Fig. 7.

Overall, these different comparisons showed that the 
induction procedure generated the expected valence level for 
each mood induced. It was possible to differentiate between 
joyful, neutral, and sad participants just before and during 
the perceptual assessment of the SHmax.

Arousal A mixed ANOVA that included the arousal 
measurement time x the mood induction group was 
performed on the arousal level. The results indicated 
the absence of a significant main effect of the mood 
induction group, F(2, 37) < 1, p = .54, η2

p = .03, 90% 
CI [0, .13], η2

G = .02, and the absence of a significant 
interaction effect between the mood induction group 
and the arousal measurement time, F(5.90, 109.14) = 
2.11, p = .06, η2

p = .10, 90% CI [0, .24], η2
G = .02 (see 

footnote 6). Post-hoc comparisons showed no significant 

difference between arousal levels of joyful, neutral, and 
sad participants in SAM 1, p = 1.

Dominance A mixed ANOVA that included the dominance 
measurement time x the mood induction group was per-
formed on the dominance level. The results indicated the 
absence of a significant main effect of the mood induc-
tion group, F(2, 37) < 1, p = .96, η2

p = .00, 90% CI [0, 
1], η2

G = .00, and the absence of a significant interaction 
effect between the mood induction group and the domi-
nance measurement time, F(4.83, 89.27) < 1 p = .57, η2

p 
= .04, 90% CI [0, .14], η2

G = .01 (see footnote 6). Post-
hoc comparisons showed no significant difference between 
dominance levels of joyful, neutral, and sad participants in 
SAM 1, p = 1.

PHQ‑9 A one-way ANOVA that included the mood induc-
tion group was performed on the PHQ-9 score. The results 
indicated the absence of a significant effect of the mood 
induction group, F < 1, p = .96, η2 = .00, 90% CI [0, 1] 
(equality of variance: p = .054).

BDI‑II A one-way ANOVA that included the mood induc-
tion group was performed on the BDI-II score. The results 
indicated the absence of a significant effect of the mood 
induction group, F < 1, p = .85, η2 = .01, 90% CI [.00, .07] 
(equality of variance: p = .95).

Fig. 7  Valence level depending on the measurement time and the mood induction group. Error bars show 95% CI. AE = Autobiographical 
Essay, PA = Perceptual Assessment, SAM = Self-Assessment Manikin. *p < .05, **p < .01, ***p < .001

279Attention, Perception, & Psychophysics  (2022) 84:270–288



Effect of the SHmax assessment modality depending 
on the mood induction group

A mixed ANOVA that included the SHmax assessment 
modality (perceptual and motor) x the mood induction 
group (joy, neutrality, sadness) was performed on the πc. 
The results showed a significant main effect of the SHmax 
assessment modality, F(1, 37) = 43.12, p < .001, η2

p = .54, 
90% CI [.34, .65], η2

G = .35, and a significant interaction 
effect between the mood induction group and the SHmax 
assessment modality, F(2, 37) = 6.87, p < .01, η2

p = .27, 
90% CI [.07, .42], η2

G = .14.7
Concerning the main effect of the SHmax assessment 

modality, post-hoc comparisons showed that the perceptual 
πc (M = .79, SD = .05) was significantly lower than the 
motor πc (M = .83, SD = .01), p < .001, d = -.90, 95% CI 
[-1.38, -.41].

Concerning the interaction effect, post-hoc comparisons 
within and between each mood induction group depending 
on the SHmax assessment modality can be viewed in Fig. 8. 
Mainly, the perceptual πc of both joyful and sad partici-
pants was significantly lower than their motor πc. For neutral 

participants, their perceptual πc was not significantly dif-
ferent from their motor πc, as participants in Experiment 1. 
There was no significant difference in the motor πc depend-
ing on the mood induction group.

The results also indicated the absence of main effect 
of sex and age, as well as the absence of interaction effect 
between each of these two variables with the SHmax assess-
ment modality on the πc, p > .05.

Between‑experiment analysis

A mixed ANOVA that included the SHmax assessment 
modality x the mood induction group of Experiments 1 
(without mood induction) and 2 (joy, neutrality, sadness) 
was performed on the πc. The results showed a significant 
interaction effect between the mood induction group and the 
SHmax assessment modality, F(3, 79) = 12.69, p < .001, η2

p 
= .32, 90% CI [.17, .43], η2

G = .18.
Post-hoc comparisons showed that the perceptual πc 

of participants without mood induction was significantly 
higher than the perceptual πc of joyful, p < .001, d = .47, 
95% CI [-.14, 1.01] and sadness participants, p < .001, d 
= .78, 95% CI [.16, 1.40]. In contrast, the perceptual πc of 
participants without mood induction was not significantly 
different of the perceptual πc of neutral participants, p = 1. 
There was no significant difference between joyful, neutral, 

Fig. 8  πc value depending on the SHmax assessment modality (perceptual and motor) and the mood induction group. Error bars show 95% CI. 
**p < .01, ***p < .001

7 The assessment modality variable was repeated twice. In this case 
the sphericity of the data is always confirmed. A test of homogeneity 
of variance assumption (Levene’s) revealed no significant difference 
in the πc value for both perceptual and motor assessment.
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sad and without induction participants regarding the motor 
πc, p = 1.

Discussion

The results obtained in Experiment 2 show that exper-
imentally-induced mood (valence level) influences the 
perception of the sitting affordance. Indeed, perceptual 
πc was significantly lower than motor πc in both joyful 
and sad participants, but not for “neutral” participants. 
This means that the inductions of joy and sadness have 
been associated with participants' perceptual underesti-
mation of their actual maximum ability to sit (AMAS). 
On the other hand, the induction of neutrality has been 
associated with participants’ accurate perception of their 
AMAS, since their perceptual πc were not significantly 
different from their motor πc. Moreover, these differ-
ences between participants’ perceptual assessment of 
their AMAS depending on mood were not accompanied 
by any significant differences in their AMAS (i.e., all par-
ticipants had nearly the same motor πc, whatever their 
mood). Prior to the mood induction, participants also had 
similar levels of valence, arousal, dominance, and depres-
sive symptoms on the PHQ-9 and BDI-II. Furthermore, a 
between-experiment analysis showed that joyful and sad 
participants had a perceptual πc that was also lower than 
the perceptual πc of Experiment 1 participants who were 
not submitted to mood induction. In contrast, neutral par-
ticipants had the same perceptual πc as the participants 
without mood induction. Together, these results support 
that the observed differences in the sitting affordance per-
ception between mood groups in Experiment 2 are due to 
a specific effect of mood induction rather than to intrinsic 
differences between participants.

The results also suggest that the induced affective 
state is mood rather than emotion. Indeed, the inductions 
of joy, sadness, and neutrality caused an evolution of 
valence level over time in accordance with their respec-
tive expected effects (i.e., increase for joy, decrease for 
sadness, and stabilization between joy and sadness for 
neutrality). However, in contrast to what was observed for 
the valence level there was no significant interaction effect 
between mood induction group and measurement time for 
arousal and dominance levels. This pattern of results is 
consistent with mood functioning. That is, a change in the 
valence level that would occur at low intensity (arousal) 
without decrease in the control level of the situation (dom-
inance; Beedie et al., 2005; Bradley & Lang, 1994; Clore 
et al., 1994; Garrido, 2014; Gilet, 2008; Laurent & Vandel, 
2016; Västfjäll, 2001).

General discussion

To the best of our knowledge, no study to date has tested the 
influence of mood on the perception of affordances. How-
ever, in everyday life, the co-occurrence between mood 
and the perception of affordances is systematic. There is no 
moment when we perceive an affordance “without a given 
mood” in the background. Determining if and how mood 
influences the perception of affordances should allow us to 
better understand how mood could contribute to the organi-
sation of our behaviour in its active relationship with the 
environment. This could also contribute to developing an 
ecological conceptualization of affective processes in rela-
tion to previous work on affordance perception (de Haan 
et al., 2013; Withagen, 2018).

We conducted two experiments. Experiment 1 was a rep-
lication of Mark and Vogele's (1987) experiment 2 related 
to the sitting affordance perception. Its primary purpose was 
to establish a baseline to assess the participants' accuracy in 
the sitting affordance perception when their mood was not 
manipulated. The results showed that participants accurately 
perceived the sitting affordance, in body-scaled intrinsic 
units, as in Mark and Vogele's (1987) study. Indeed, regard-
less of their respective total leg lengths (L), all participants 
could sit as long as the seat height did not exceed 83% of 
their L [i.e., motor πc (motor SHmax/L)]. Before performing 
the action, all participants perceived that they could sit as 
long as the seat height did not exceed 82% of their L [i.e., 
perceptual πc (perceptual SHmax/L)]. Thus, they obtained 
a perceptual πc very close to their motor πc.

Experiment 2 tested the influence of mood on the per-
ception of the sitting affordance. As in Experiment 1, the 
participants assessed their SHmax from perceptual expo-
sure to different seat heights before performing the action. 
However, this task was preceded by a mood induction pro-
cedure this time. The results suggest that mood influenced 
the perception of the sitting affordance. Participants in a 
neutral mood accurately perceived the sitting affordance 
unlike participants in a joyful or sad mood. More precisely, 
both joyful and sad participants underestimated their actual 
maximum ability to sit (AMAS; i.e., their perceptual πc 
was significantly lower than their motor πc) while “neutral” 
participants perceived it accurately (i.e., their perceptual πc 
was not significantly different from their motor πc). These 
differences in the accuracy of the sitting affordance percep-
tion depending on mood cannot be explained by differences 
in participants' AMAS, since they all had a similar motor 
πc, whatever their mood state. Interestingly, neutral partici-
pants and Experiment 1 participants had the same perceptual 
and motor πc (i.e., .82 and .83, respectively). This match 
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supports the reliability of our control condition (i.e., neutral 
mood) and the view that the sitting affordance is generally 
accurately perceived when participants' mood corresponds 
to intermediate valence levels.

This evidence for an influence of mood on the visual 
perception of the sitting affordance raises complementary 
questions about the processes that might underpin this influ-
ence. A first probable explanation, based on mood self-reg-
ulation and embodiment of the body's energy level by the 
visual system, could explain the mood influence obtained 
in Experiment 2. Several studies have shown that partici-
pants in a joyful or sad mood make an effort to self-regulate 
their mood: Those who are sad in order to improve their 
mood (Garrosa et al., 2008; Isen, 1985; Thayer et al., 1994) 
and those who are joyful in order to maintain their mood 
(Wegener & Petty, 1994) or to reach neutrality (Erber & 
Erber, 2000; Erber & Tesser, 1992; Martin & Tesser, 1996). 
In a series of 9 experiments, Gailliot et al. (2007) showed 
that self-regulatory effort caused a decrease in the body's 
energy level (i.e., decrease in blood glucose level). Moreo-
ver, according to Proffitt's (2006) theory of “economy of 
action”, human beings would be thrifty with their body's 
energetic resources to optimize their health. Therefore, they 
would perceive their environment as a function of this body 
energy level, as supported by several empirical data (Bhalla 
& Proffitt, 1999; Schnall et al., 2010; Zadra et al., 2015). 
Furthermore, tasks that require accuracy and/or personal 
effort to be achieved, such as affordance perception, would 
favour mood self-regulation towards neutrality (Erber & 
Erber, 2000; Erber & Tesser, 1992; Therriault et al., 1996).

With this in mind, in the present study it is possible 
that joyful and sad participants tried to self-regulate their 
mood during the perception of the sitting affordance. This 
self-regulation effort would have caused a decrease in their 
body energy level. This depletion of their body energy level 
would have been embodied by their visual system prob-
ably through neurosensory integration mechanisms (Clore 
& Proffitt, 2016; Lenggenhager et al., 2006; Molotchnikoff 
& Rouat, 2012; Svensson & Ziemke, 2004). This embodi-
ment process would have led both joyful and sad partici-
pants to perceptually underestimate their AMAS, in order to 
economise energetic resources when performing the action. 
Conversely, neutral participants would not have tried to 
self-regulate their mood because neutral mood would have 
been already appropriate for the situation. Indeed, the sit-
ting affordance perception would favour mood regulation 
towards neutrality because it would require accuracy and 
personal effort to be achieved (Erber & Erber, 2000; Erber 
& Tesser, 1992; Therriault et al., 1996). As a result, neutral 
participants would have had an energy level that remained 

stable and the need to save their energetic resources would 
have been less important. This could explain why they accu-
rately perceived the sitting affordance unlike both joyful and 
sad participants.

Although this probable interpretation could be consist-
ent with the ecological conceptualization of affective pro-
cesses in relation to affordance perception (Gibson, 1979; 
Withagen, 2018), it currently remains speculative since the 
present study does not provide measures of body's energy 
level or mood self-regulation. In addition, we are aware that 
embodied perception has been confronted for several years 
with important criticisms that are opposed to the possibility 
of a visual system functioning influenced by non-visual fac-
tors (Durgin et al., 2012; Firestone & Scholl, 2016). Accord-
ing to these criticisms, perception would be "pure" and what 
is thought to be embodied perception could be a bias in judg-
ment or in the orientation of attentional resources, or a task 
demand effect (Firestone & Scholl, 2016). However, these 
criticisms have been strongly disputed by Clore & Proffitt 
(2016). The latter authors presented empirical studies (White 
et al., 2013; Zadra et al., 2015) for which the results could 
not be explained by the 'pitfalls' put forward by Firestone 
and Scholl (2016).

The effect of the visually embodied organism's body 
energy level as a function of mood self-regulation may not 
be the only way to explain how mood could influence the 
perception of the sitting affordance. As Fajen (2005) empha-
sized, two consecutive processes would underlie the accurate 
perception of affordances. The first would be “(re)attune-
ment” (or “education of attention”), which refers to the iden-
tification of optical variables that are, in a perception-action 
context, relevant for action guidance (Withagen & Michaels, 
2005). The second process would be the (re)calibration of 
these relevant optical variables to our maximum effective 
action capabilities. This “perceptual-motor (re)calibration” 
determines the boundary between possible and impossible 
actions (Fajen, 2005; Fajen et al., 2009; Ruginski et al., 
2019; van Andel et al., 2017). Several studies have already 
shown that these two processes can be influenced by several 
factors such as practice and anxiety in basic visually guided 
actions such as sitting and braking to avoid a collision (Fajen 
& Devaney, 2006; Mark, 1987; Ruginski et al., 2019).

Therefore, in Experiment 2, the induction of joyful or 
sad moods could have disrupted participants' attunement 
to critical optical stimulation and/or perceptual-motor 
calibration. In contrast, the induction of neutral mood 
would not lead to such disruption. Indeed, previous data 
suggest that joy and sadness (but not “neutrality”) would 
impair individuals' ability to focus their attention on task-
relevant information (Biss & Hasher, 2011; Irrmischer 
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et al., 2018; Mor & Winquist, 2002; Rowe et al., 2007). 
However, this ability would be necessary for (i) detect-
ing the optical variables that are relevant for action guid-
ance and (ii) calibrating them to maximal effective action 
capabilities (Daviaux et al., 2014; Ruginski et al., 2019). 
Thus, both joyful and sad participants might have had 
more difficulties in detecting and/or calibrating the opti-
cal variables relevant for sitting action guidance due to 
their attentional lapse. However, future empirical inves-
tigations are needed to clarify the relationship between 
mood and attention orientation, in the context of detection 
and calibration of optical variables that are relevant for 
action guidance.

Study limitations

The use of a single post-induction estimate rather than two 
estimates (before and after mood induction) increases the 
risk that the observed variations in the sitting affordance 
perception are due to intrinsic differences between partici-
pants rather than a specific mood effect. However, we have 
addressed several arguments in the discussion of Experiment 
2 that support a mood-specific effect. We have deliberately 
not included a pre-induction estimate because it raises sev-
eral methodological issues that could (more) seriously com-
promise the reliability of our results.

Firstly, repeated perception of an affordance gener-
ates a well-documented practice effect on the accuracy of 
estimations that may overlap with the mood effect (Mark, 
1987; Mark et al., 1990; Ramenzoni et al., 2010). Sec-
ondly, having two estimates rather than one increases the 
risk of contaminating the results with the "task demands 
effect". This effect has led to the reconsideration of many 
findings, particularly in the field of embodied cognition 
(Firestone & Scholl, 2016). Thirdly, the similarity of 
the participants' valence level with “neutrality” in a pre-
induction estimate cannot be guaranteed due to mood vari-
ability between individuals (Hepburn & Eysenck, 1989; 
Shuman et al., 2013). In addition, a pre-induction estimate 
may produce an order effect that requires counterbalanc-
ing the presentation of the conditions. However, it cannot 
be guaranteed that both joyful and sad participants will 
return to a neutral mood at an equivalent time because of 
the individual differences in mood regulation capabilities 
(Marszał-Wiśniewska & Nowicka, 2018). Therefore, the 
inclusion of a second estimate would require two mood 
manipulations for each participant (before and after the 

first estimate). However, given that mood is characterized 
by its temporal durability (Garrido, 2014; Sirota et al., 
1987), repeated manipulation of it for the same participant 
makes the results particularly vulnerable to the “carry-over 
effect” (Sirota et al., 1987; Van der Does, 2002; Dalgleish 
et al., 2009). This well-known effect severely deteriorates 
the internal validity of study and thus the causal relation-
ship between outcomes and experimental variables (Char-
ness et al., 2012; Greenwald, 1976). In addition, repeat-
edly changing a participant's mood increases his need for 
mood regulation, which reduces energetic resources (Gail-
liot et al., 2007). This could generate a fatigue effect in 
all participants that would overlap with the mood effect 
(Connaboy et al., 2020; Daviaux et al., 2014) or result in a 
carry-over effect when mood regulation has failed (Fiori & 
Shuman, 2017). To avoid practice and carry-over effects, 
several authors have favoured a single post-induction judg-
ment in their tasks (e.g., Stanton et al., 2014). We did the 
same in the present research.

As a second limitation, we also regret that we did not 
include measures of the body’s energy level, mood self-
regulation or attentional orientation. These measures would 
probably have allowed a faster generation of arguments in 
favor of, or opposed to, the two interpretations we have pro-
posed to explain how mood would influence the perception 
of affordances.

Concluding remarks

By giving a special care to the operationalization of the sit-
ting affordance (intrinsic scaling validity test) and to the sta-
tistical treatment of the null hypothesis using Bayesian sta-
tistics (Experiment 1), this study shows that mood influences 
the perception of - the sitting - affordance (Experiment 2). 
Indeed, participants in a neutral mood accurately perceived 
the sitting affordance while participants in a joyful or sad 
mood did not. Specifically, both joyful and sad participants 
significantly underestimated their actual maximum abil-
ity to sit whereas neutral participants accurately perceived 
it. These data suggest that mood would shape our active 
(motor) relationship with the environment by influencing 
the perception of affordances. Thus, these results support the 
relevance of an ecological conceptualization of both percep-
tion and affective processes in which what we perceive as a 
“doable” depends on current mood states. Further research 
is needed to account for the potential moderators of this 
relationship (e.g., attention, energetic resources).
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Appendix

Fig. 9  Protocol of Power Analysis for Experiment 2. The "effect size 
f" was determined with G*Power from the η2

p obtained in the refer-
enced F test [i.e., significant interaction effect between the mood 

induction group (between-participant factor) and the assessment 
modality (within-participant factor), F(2, 37) = 6.87, p < .01, η2

p = 
.27, 90% CI [.07, .42], η2

G = .14].
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