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ABSTRACT

Choice blindness (failure to notice when our choices are switched unexpectedly) suggests people
are often unaware of reasons underlying their intentions/preferences. Some argue, however, that
research revealing choice blindness simply reflects social-demand characteristics in participant-
experimenter interactions. To address this, we compared autistic adults (a population less
susceptible to social demands), to non-autistic adults on a computer-based choice blindness
task. Sixteen autistic and 21 non-autistic adults chose between faces, based on preference, and
justified their choices. On one fifth of trials, participants were presented with the face they did
not choose (manipulation). Finally, previously presented face pairs were re-presented to assess
choice stability. Choice blindness was seen for both groups, at equivalent rates. Autistic
participants showed less stability of their choices compared to non-autistic participants. Our
findings suggest that social-demand characteristics do not influence choice blindness, and that
—in this situation—introspective ability does not differ between autistic and non-autistic
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participants.

1. Introduction

In our everyday lives we make numerous choices, and
are often required to offer explanations for them.
Research has shown, however, that we are surprisingly
susceptible to manipulation of these choices: failing to
notice when a choice is switched (using, for example,
sleight of hand) and proceeding to justify the new
choice as if it was our original preference (Johansson
et al., 2005). For example, participants were shown a
series of female face photograph pairs and asked to
choose which of each pair they found most attractive.
Participants were then re-presented with their
“chosen” photograph and asked to verbally justify the
reason(s) for their choice. On 20% of trials a manipu-
lation was introduced: participants were re-presented
with the photograph that they did not choose using a
sleight of hand double-card trick. In the majority of
cases (74% of trials) participants failed to notice they
had been given their non-preferred face. Further, partici-
pants confabulated by justifying choices they did not
actually make; giving reasons that could only be
applied to the non-chosen face, for example, saying

uI

preferred this option because | prefer blondes”,
when they originally selected a brunette.

This phenomenon has been termed choice blindness,
is considered a form of introspection illusion and has
been demonstrated across a variety of situations, includ-
ing moral statements (Hall et al., 2012), political attitudes
(Hall et al., 2013; Strandberg et al., 2018), the tastes of
jams and tea (Hall et al., 2010), preferences for risk
(Kusev et al.,, 2022), eyewitness identifications (Sagana
et al., 2013) and new classroom furniture in children
and adolescents (Sauerland et al., 2014).

In addition, the choice blindness methodology has
been used to study how preferences are influenced by
the process of choice, a phenomenon known as choice-
induced preference change (Brehm, 1956). Replicating
the original choice blindness study but also adding a
second round of choices for the same face pairs, Johans-
son et al. (2014) showed that acceptance of the manipu-
lation led to an increased selection of initially rejected
faces the second time. This version of the choice-
induced preference change effect has been replicated
in a number of studies (e.g. lzuma & Murayama, 2013;
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Luo & Yu, 2017; Taya et al,, 2014), and the effect has been
found to last up to a week for political attitudes (Strand-
berg et al,, 2018). This robust demonstration of choice
blindness, along with accompanying confabulatory
responses, has been used as empirical support for
Nisbett and Wilson’s (1977) claim for a lack of introspec-
tive ability in our own choices (Johansson et al., 2006).

Critics, however, have raised issues with this interpret-
ation of choice blindness research. Moore and Haggard
(2006) argue instead that choice blindness emerges due
to social demand characteristics in the participant-exper-
imenter interaction, preventing participants from report-
ing when they detect false feedback. This is in line with
research claiming confabulations are a response to
social pressures to please others (Hirstein, 2004). Indeed,
higher rates of confabulation seen by children and
adolescents (e.g. in eye-witness experiments, Ackil &
Zaragoza, 1998) have been suggested to reflect a social
demand characteristic where children tell the
experimenter what they want to hear, rather than being
due to false memories (Bjorklund et al.,, 2000). As such,
investigating choice blindness and confabulatory
responses in populations with differing responses to
social demands can help elucidate whether participants
do indeed fail to detect manipulations within choice
blindness paradigms.

The present study took this approach, comparing
neurotypical adults to a population characterised by
altered social interactions, and reduced social confor-
mity: those on the autistic spectrum (Yafai et al., 2014).

Autistic people’ experience differences in communi-
cation and social interaction compared to non-autistic
people, combined with restrictive and repetitive pat-
terns of behaviours and interests, and altered sensory
sensitivities (American Psychiatric Association, 2013).
Recent research showed that 1.76% of children in the
UK were autistic (Roman-Urrestarazu et al., 2021),
although the true prevalence is likely to be higher due
to undiagnosed/undisclosed individuals. Research has
suggested that autistic people may be less susceptible
to social pressures than non-autistic people. Of most rel-
evance to the current study, autistic children have been
shown to be less susceptible to the influence of incorrect
information provided by another individual (Large et al.,
2019). Autistic and non-autistic children were asked to
report on the direction of motion in an ambiguous
visual illusion. Non-autistic children over the age of 12
were influenced by (incorrect) advice they received
from an “advisor”, even when this directly contradicted

what they could see in front of them. This was not the
case for the autistic children, who were more resistance
to social influence. Similarly, adults with a diagnosis of
Asperger Syndrome (now considered part of the autistic
spectrum, rather than a distinct condition, Happe, 2011)
were shown to conform less with others’ opinions
(Bowler & Worley, 1994) and higher levels of autistic
traits—even within a non-autistic group of children—
have been shown to correlate with reduced conformity
(Yafai et al., 2014).

Here, we investigate whether autistic participants
report more manipulation detections on choice blindness
experiments (because they have reduced social con-
straints in reporting them) and subsequently make
fewer confabulations compared to non-autistic partici-
pants. This pattern of results would suggest that
social demands are involved in the choice blindness
phenomenon. Conversely, if the autistic participants
demonstrate equivalent (or even greater) choice blind-
ness, this would be indicative of introspective underpin-
nings to the phenomenon. Indeed, while no consensus
exists, systematic reviews on the topic suggest a likely
reduction in introspective awareness for this group
(DuBois et al., 2016).

A related secondary aim is to use the choice blindness
paradigm as a tool to study choice-induced preference
change in autistic participants. This is a well-documen-
ted and much discussed effect in cognitive psychology
(Bem, 1972; Brehm, 1956; Chen & Risen, 2010; Egan
et al, 2010; Festinger, 1962), but has, to the best of
our knowledge, never been studied in autistic partici-
pants. This will be measured by introducing a second
round of choices in the standard choice blindness task,
allowing us to record preference consistency (the
extent to which participants choose the same face
when re-presented with a previously seen pair of
images) in both manipulated and non-manipulated
trials. Autistic participants have previously been shown
to be more consistent in some decision tasks compared
to neurotypical adults, and are less impacted by framing
effects and sunk costs when making choices (De Martino
et al., 2008; Farmer et al., 2017; Fujino et al., 2020). This is
perhaps linked to a reduced impact of prior experience
that allows autistic people to perceive the world more
accurately than non-autistic people (Pellicano & Burr,
2012). This suggests that preference-change on a
choice blindness task might be diminished for autistic
people. We therefore predict that choices will remain
more consistent for autistic participants.

"In the present paper, we use the identity-first language broadly preferred by the autistic community and autistic advocates. We acknowledge, however, that
there is no single way to describe autism and individuals may elect other ways of doing so Botha et al. (2023); Kenny et al. (2016).



2. Methods
2.1. Participants

Adult participants were recruited via the organisers of
social groups for young autistic adults, teachers in
higher education institutions and notice boards in those
institutions.

A total of 50 individuals took part: 18 autistic adults
(aged 17-42 years, mean age = 28.3, standard deviation
(SD) =5.9, 14 male, 4 female) and 32 non-autistic adults
(aged 17-30 years, mean age =22.1, SD=3.9, 21 male,
11 female). While the challenges of recruiting clinical
participants limited the sample size of the autistic
group, we included a larger comparison group to
increase the power of the study (see Oldfield, 2016).

All autistic participants had a formal diagnosis of
autism. The autism diagnosis was then confirmed prior
to taking part in the study by assessment with
Module 4 of the Autism Diagnostic Observational Sche-
dule (ADOS) (Lord et al., 2000) or when this was not
possible due to participants’ time constraints, by com-
pleting the Social Communication Questionnaire (SCQ;
Rutter et al., 2003) or Social Responsiveness Scale (Con-
stantino & Gruber, 2012). All autistic participants scored
above the threshold for a diagnosis of autism. Partici-
pants in both groups were assessed for nonverbal and
verbal 1Q using the Wechsler Abbreviated Scale for Intel-
ligence, with all participants having 1Q scores above 70
(Wechsler, 1999). This was to ensure any differences in
performance were not due to a difference in cognitive
abilities.  Autistic and  non-autistic  participant
groups were equivalent with respect to IQ and gender
(both p >.368), but differed in age. The autistic group
was slightly older (t=4.44, df=48, p<.001). See
Table 1 for demographic information.

2.2. Materials

A computer-based choice blindness task was presented
using MATLAB (MathWorks Inc., 2014), on a DELL laptop
(LATITUDE E5540) with a 15-inch LED screen (resolution
of 1024 x 768 pixels). Stimuli were 25 pairs of coloured
images of female faces (Ozturk, 2004). On each trial, a
pair of female faces were presented on playing cards
for three seconds against a white background (see
Figure 1). The playing cards then flipped so the back
of two playing cards (red and black), and not the faces,
were visible. Participants used the laptop trackpad to
click on the playing card that corresponded to the face
they preferred. Next, a confidence line (from 1-not sure
to 7-completely certain) was presented at the bottom
of the screen and participants clicked to rate how
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Table 1. Demographic information for study participants.

Autistic Non-autistic
Group Group
Variable (n=18) (n=32)
Age (years) n (%) n (%)
18-24 5(28) 24 (75)
25-34 11 (61) 8 (25)
35-44 2(1) 0(0)
Gender n (%) n (%)
Male 14 (78) 21 (66)
Female 4(22) 11 (34)
Diagnostic Instrument Mean (SD) N/A
ADOS (n=15) 10.3 (3.1)
SRS (n=1) 90 (N/A)
SCQ (n=2) 21 (8.5)
1Q Mean (SD) Mean (SD)
Wechsler Abbreviated Scale for 112.5(17.2) 114.7 (10.3)
Intelligence

confident they were with their choice. Finally, the
chosen face was shown in the centre of the screen and
participants were prompted to justify reasons for their
choice via a set of 20 tick boxes (hair; ears; skin; shape;
eyebrows; cheeks; friendly; attractive; chin; teeth; fam-
iliar; features; neck; eyes; symmetry; personality; nose;
mouth; age; | did not intend to choose this face).
Overall, 35 trials were created. Across the first 25 trials,
20% of the trials (trial numbers 6, 10, 15, 19 and 23),
involved a manipulation: participants were presented
with the face they did not choose when being asked
to justify reasons for their choice. Detections of manipu-
lations were identified when participants ticked the box
labelled “I did not intend to choose this face”. The final
10 trials (trials 26-35) were repetitions of previous face
pairs (five previously presented manipulated trials and
five previously presented non-manipulated trials).
These trials allowed the investigation of whether
choices remain stable or change after manipulation.

2.3. Procedure

All procedures were approved by the UCL IOE Ethics Com-
mittee (REC 783) and participants gave written, informed
consent before beginning the study. Participants com-
pleted the tasks at UCL, and began with the IQ measures
and—for the autistic participants—an autism diagnostic
test/questionnaire (ADOS, SRS or SCQ). When embarking
on the experimental task, participants were told that they
would be presented with pairs of female faces, and were
asked to decide which one they preferred. The researcher
went through the first trial with the participant to ensure
they understood the task. Participants were told they
could tick as many or as few of the boxes as they
wanted in order to justify their choice. The “I did not
intend to choose this face” tick box was highlighted to
participants in case they mistakenly chose the wrong
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Click on the face you prefer
Why did you choose this face?
[JHair [ Cheeks [JFamiliar  []Personality
[Jears [Friendly  []Features [JNose
[]skin [JAttractive []Neck [JMouth
1 2 3 4 5 6 7 [CIshape [Jchin [JEves [JAege
} % { % % % { [JEvebrows []Teeth [JSymmetry []!did not ir'1tend to
Not c ecely choose this face
of 2 omplete -
s How confident are you? S Rt

Figure 1. Example of an experimental trial: (A) Two female photographs are shown to participants for three seconds. (B) Faces dis-
appear and the participant selects the back of the card corresponding to the face they prefer. (C) Participants click on a 7-point scale of
confidence to indicate their certainty. (D) Participants are shown their chosen face and 20 tick boxes to indicate the reasons for their
choice. On non-manipulated trials, participants are shown the face they previously selected. On the manipulated trials, participants are
shown the alternative face to their choice. [To view this figure in color, please see the online version of this journal.]

face. After the experiment, participants were given a full
debrief about the manipulation, and the purpose of the
experiment.

2.4. Statistical analysis

Data are presented descriptively, below, and were ana-
lysed using frequentist statistics (Mann-Whitney
U/Analysis of Variance) to determine whether there is a
group difference (autistic vs. non-autistic) or an impact
of trial type (manipulated vs. non-manipulated trials)
on the various phenomena. Age was included as a cov-
ariate, to account for the baseline difference between
the two groups on this factor. Given the small sample
size, Bayesian analyses were also computed. Differences
in the findings from these methods are outlined below
(and see Supplementary Materials for full details of the
Bayesian Analyses).

Table 2. Average number of manipulations detected by each

3. Results
3.1. Detection of manipulation

If a participant selected the option “I did not intend to
choose this face” on the justification screen, the trial was
coded as a “detected manipulation”. On average, individual
participants did not detect more than two manipulations
across the experiment (see Table 2) and there was no sig-
nificant difference between the groups (U =300, p =.797)
in the number of manipulations detected. The Bayesian
non-parametric t-test revealed no difference between
autistic and non-autistic group (U = 276.000, Rhat = 1.001).

3.2. Confidence ratings

The mean confidence level was calculated for each par-
ticipant across each trial type (see Table 3). A repeated

Table 3. Confidence ratings for
manipulated trials by group.
Non-manipulated

non-manipulated and

group. trials Manipulated trials
Manipulations detected Mean SD Minimum Maximum Confidence ratings Mean sSD Mean sSD
Autistic adults 1.06 1.26 0 4 Autistic adults 4.94 1.23 4.94 1.35
Non-autistic adults 1.34 1.70 0 5 Non-autistic adults 441 .88 4.50 92




Table 4. Descriptive statistics displaying the mean number of
justification statements made for non-manipulated and
manipulated trials by autistic adults and non-autistic adults.
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Table 5. Descriptive statistics displaying the percentage of trials
where preference changed for non-manipulated and
manipulated trials by autistic adults and non-autistic adults.

Non-manipulated

Non-manipulated

trials Manipulated trials trials Manipulated trials

Mean sD Mean sD Group Mean sD Mean sD

Autistic adults 3.98 341 3.68 420 Autistic adults 233 19.7 25.6 19.2
Non-autistic adults 2.96 1.20 273 1.74 Non-autistic adults 1.3 134 20.6 18.7

measures ANCOVA indicated that there was no differ-
ence in confidence ratings between the groups
(F (1,47)=.529, p=.471, n°=.010) or between the
manipulated and non-manipulated trials (F (1,47)
=336, p=.565 n*=2.897x107%. The manipulation
occurred after the confidence question was presented
and therefore would not impact it, however the com-
parison allowed us to ensure that we had not inadver-
tently chosen to manipulate trials where the
participants were less sure of their choices compared
to the non-manipulation trials. There was no age effect
(F (1,47)=1.285, p=.263, n?=.025), interaction
between group and trial type (F (1,47)=.172, p =.680,
n°=1.485x10"% or between age and trial type
(F (1,47) = 202, p = 655, n*= 1.741 x 10~%). The Bayesian
analysis showed the same trends.

3.3. Justification statements

As with the confidence levels, a repeated measures
ANCOVA indicated that there was no difference in the
average number of justification statements made by
the two groups (F (1,47)=.0013, p=.911, n?=2.242 x

35
30

25

10™% or between the number of statements made for
manipulated and non-manipulated trials (F (1,47) =
1.417, p = .240, n2= .002). There was also no interaction
between group and trial type (F (1,47) =.451, p=.505,
n?=5.021 x 107%). See Table 4 for mean number of state-
ments made by each group for each trial type.

Finally, there was an age effect (F (1,47)=5.770, p
=.020, n2=.103), which was positively correlated with
both manipulated (r=.350, p<.05) and non-manipu-
lated trials (r=.391, p<.01), but no interaction
between age and trial type (F (1,47)=.853, p=.360,
n*=9.511x10"%. The Bayesian analysis showed that
the model including age had a slightly better fit to the
null model (BF,, =4.060), with the age effect on confi-
dence ratings being moderate (BF;q=5.365) which is
also explained by the moderate effect size reported in
our ANCOVA model (n?=.103). See supplementary
materials for the full analysis.

3.4. Preference change
For the final 10 trials in the experiment, the participant’s

preference was classified as “stable” (i.e. they chose the

g Autistic
enfll== N On-autistic

20

15

10

Number of trials where preference changed

Non-manipulated

Manipulated

Trial type

Figure 2. Mean number of trials where preference changed (out of five trials) for non-manipulated and manipulated trials by autistic

adults and non-autistic adults.
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same face as they did when first presented with this face
pair) or “changed” (i.e. they chose the alternative face,
compared to when first presented with the face pair).
The percentage of stable vs. changed choices for each
group, and each trial type, are presented in Table 5
and Figure 2. A repeated measures ANCOVA indicated
that there was a significant difference in the percentage
preference change across the two groups (F (1,47) =
5.198, p=.027, n*>=.047). This reflected a higher level
of change for the autistic participants. There was no
main effect of trial type (F (1,47)=.722, p=.400,
n’?=.008) or interaction between group and trial type
(F (1,47)=.229, p=.635 n*>=.002). Similarly, no age
effect (F (1,47)=.177, p=.676, n>=.002) or interaction
between age and trial type (F (1,47)=.329, p=.596,
n?=.004). Our Bayesian analysis revealed that the trial
type + group model had the best fit (BF,, =2.896), but
there was weak evidence supporting that trial type +
group effect on preference change rates (BF,o=2.282).
Even individually, there was weak evidence for the
effects of group (BF,p=1.536) and trial type (BFo=
1.371) which could also explain the small effect size of
our ANCOVA (n?=.047).

The Bayesian analyses could explain the trends seen
in Figure 2: non-autistic participants show greater pre-
ference change on manipulated trials compared to
non-manipulated trials, whereby autistic participants
show similar rates of preference change on manipulated
and non-manipulated trial types, and appear to have less
stable preferences overall.

4, Discussion

In the present study, we used a computer-based face
preference task to examine the choice blindness
phenomenon for a group of autistic and non-autistic
adults. Choice blindness was evident for both groups,
and to a similar extent. Likewise, there were no signifi-
cant group differences in the confidence ratings, or
number of justification statements chosen. This
absence of group differences suggests that choice blind-
ness is not solely a reflection of social demands. Instead,
it is likely that choice blindness results from failures of
introspection. Indeed, it has been reported that autistic
people may have reduced metacognitive abilities with
respect to decision making (see van der Plas et al,
2023 for a review). As such, we may have expected to
see even greater choice blindness in the clinical group.
The minimal number of switches that were detected
by either group in the present study, however, suggests
that a floor effect might be present that prevents any
observation of further group differences. Interestingly,
the present findings also highlight a dissociation

between our tendency to miss changes in the external
environment (change blindness) versus in one’s own
choices (choice blindness). Autistic people have been
widely shown to have resistance to change blindness:
showing superior ability to detect—for example—
changes in visual scenes or continuity errors in videos
(Fletcher-Watson et al., 2012; Smith & Milne, 2009). Our
findings suggest this does not confer an advantage on
choice blindness paradigms.

The second aim of the present study was to examine
choice-induced preference change for autistic individ-
uals. As noted above, existing research indicates that
autistic people show a more rational approach to
decision making, with seemingly less influence of prior
experience/context on the decision in hand (De
Martino et al., 2008). We therefore predicted that the
autistic participants in our study may show reduced
choice-induced preference change compared to our
non-autistic participants. Our hypothesis was, in part,
confirmed: there was evidence of choice-induced prefer-
ence change in our non-autistic group, but not in our
autistic group. In contrast to our predictions, however,
the lack of preference change was driven by high
levels of preference inconsistency (i.e. choosing the
face that was not previously chosen) for both manipu-
lated and non-manipulated trials in the autistic group.
While initially unexpected, this pattern of behaviour
may echo findings from recent research that highlights
an “extreme switching phenomenon”, whereby autistic
people show a more extensive sampling strategy on
lab-based experimental tasks such as the lowa Gambling
Task (Zeif et al., 2023). This, together with the apparent
absence of choice-induced preference change, might
offer insight into challenges that autistic people report
regarding decision making. For example, it has been
suggested that for autistic people (compared to non-
autistic people) decision-making is associated with
anxiety, exhaustion, and a tendency to avoid the
process where possible (Luke et al, 2012; Vella et al,,
2018). As noted above, and of particular relevance to
the present study, differences in metacognition have
also been noted: variation in how autistic and non-autis-
tic people weight up the value of potential choices and
subsequently evaluate their own decisions (van der Plas
et al,, 2022). These findings also map onto autobiogra-
phical accounts of decision making, written by autistic
people, that highlight the negative impact of indecisive-
ness (Autism Guide, 2019).

4.1. Limitations

While our findings offer a preliminary insight into choice
blindness and choice-induced preference change for



autistic people, the limitations of our data should also be
acknowledged. First, given the demands and verbal
nature of the task, our study was only accessible for intel-
lectually able participants, and only a small number of
autistic people took part. This may limit the generalisa-
bility of the conclusions drawn. Similarly, we did not sys-
tematically record certain demographic factors (e.g.
education level, employment status) so we are unable
to assess whether the autistic and non-autistic groups
differed on aspects—unrelated to neurotype—that
might have impacted on task performance. Second,
while scores on the diagnostic tests indicated that the
autistic participants had different social communication
behaviours compared to neurotypical norms, we did not
directly assess whether the groups of participants in the
present study differed on this factor. Relatedly, the use of
face stimuli may have introduced a confounding factor
into the results, given the known differences in face pro-
cessing between autistic and non-autistic individuals
(Singleton et al., 2014). It is important to note,
however, that we saw no difference in the reported
confidence levels, or number of justification statements
made when choosing a preferred face, suggesting that
both groups engaged with the task in a similar way.
Future research could seek to replicate the findings
with non-social stimuli, and to explore whether individ-
ual differences in choice blindness vary according to
social communication behaviours.

5. Conclusions

In the current study, by considering the decision-making
behaviour of autistic and non-autistic adults, we present
evidence in support of choice blindness as a phenom-
enon of introspection, not social demands. Further, in
the autistic group we highlight a lack of choice-
induced preference change, and less stable preferences
overall, when compared to the non-autistic group. This
may have implications for our understanding of chal-
lenges surrounding decision-making that are experi-
enced by autistic people.
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