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Abstract

Our behavior towards a stimulus can change as a result of observing a regularity between that
stimulus and someone else’s emotional reaction, a type of social learning referred to as
observational conditioning. We explore the idea that causal attributions (i.e., the extent to
which the observer attributes the model’s reaction to the stimulus) play an important role in
observational conditioning effects. In three experiments (total N = 665), participants watched
videos in which one cookie was followed by a positive reaction and another cookie was
followed by a negative reaction, after which their own evaluations of each cookie were
measured via self-reports and an implicit association test (1AT). Critically, we manipulated
whether the observed reactions were high or low in terms of distinctiveness (Experiments 1a
and 1b) or consensus and consistency (Experiment 2). These three variables are known to
influence stimulus attributions and were therefore predicted to moderate observational
conditioning effects. In line with our predictions, high distinctiveness (Experiments 1a and
1b) and high consensus and consistency (Experiment 2) both resulted in larger observational
conditioning effects, with one exception: high distinctiveness did not lead to larger changes in
automatic evaluations (i.e., IAT effects). Taken together, our findings suggest that causal
attributions play an important role in observational conditioning. We outline more elaborate
analyses of the attributional processes that are involved and suggest potential future
directions for research on observational conditioning.
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The Role of Causal Attributions in Observational Conditioning

Like many species, humans can learn by observing the behavior of others. This is a
powerful ability, one that allows us to quickly adapt to the environment without the need to
personally come into contact with aversive stimuli. To illustrate, imagine that you are passing
a newly opened restaurant, glance through the window, and see a woman taking a bite of her
food. Upon tasting the food, her facial expression indicates clear disgust. After observing this
sequence of events, you may expect the food in this restaurant to taste horrible and avoid
visiting it yourself in the future.

However, now imagine that you actually know this woman and are aware that she is a
very picky eater who dislikes many types of food. This information may affect the
conclusions you draw: you may now be inclined to believe that the disgusted reaction was
more revealing of the woman’s general preferences than of the food being served. If so, you
might rely less on what you saw when forming your own opinion of the restaurant and its
offerings. Now imagine a different scenario where you have previously read several negative
reviews about the restaurant online. In this case, not just this one woman but many people
apparently dislike the restaurant’s food. This information may lead you to a different
conclusion: that the woman’s disgusted reaction was due to the food, and that a negative
opinion of the restaurant and its food is therefore justified.

The above examples illustrate two important points. The first is that observing another
person’s reaction to a stimulus can influence how much you yourself like it. As we will see,
evidence indeed indicates that behavior towards a stimulus can change as a function of
observing another person’s emotional reaction to it (a type of social learning known as
observational conditioning). The second point centers on the idea that certain types of
information (e.g., information about the woman’s general preferences or about other people’s

reactions to the food) are likely to influence your judgment about what caused the observed
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reaction. This kind of judgment is usually referred to as a causal attribution: you attribute a
given event (e.g., someone else’s behavior) to a specific cause.

In this paper we examine whether causal attributions play an important role in
observational conditioning. Specifically, we explored the idea that the size of observational
conditioning effects would depend on the extent to which the observer is likely to attribute
the observed reaction to the stimulus. We will begin by discussing research on observational
conditioning and then turn to an influential theory of how people arrive at causal attributions.
Next, we will apply this theory to observational conditioning to formulate specific predictions
about variables that may strengthen or weaken observational conditioning effects.
Observational Conditioning

Mineka and colleagues introduced the term “observational conditioning” in a series of
studies with rhesus monkeys who were found to exhibit fear of a toy snake after having
observed another monkey (a “model”) reacting fearfully to it (Cook et al., 1985; Mineka et
al., 1984). Using classical conditioning terminology, they referred to the toy as a conditioned
stimulus (CS), the model’s emotional reaction as an unconditioned stimulus (US), and the
resulting change in the observer’s behavior towards the CS as an observational conditioning
effect. Observational conditioning effects can thus be seen as a subtype of social learning
effects that involves changes in behavior due to observing a model’s reaction to a stimulus.

Numerous papers have reported evidence for observational conditioning in humans
(for reviews see Askew & Field, 2008; Debiec & Olsson, 2017; Olsson & Phelps, 2007).
Children readily learn to fear and avoid a new toy or an unknown animal based on seeing a
model react fearfully in its presence (e.g., Broeren et al., 2011; Gerull & Rapee, 2002).
Adults also show fear responses to a stimulus after they have seen others express pain or

discomfort upon encountering it (e.g., Olsson et al., 2007; Szczepanik et al., 2020). In
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contrast, observing positive or calm reactions to stimuli can decrease or prevent fear (e.g.,
Egliston & Rapee, 2007; Golkar & Olsson, 2016).

Importantly, observational conditioning is not limited to fear learning. Research
indicates that people’s likes or dislikes can also be influenced by observing the reactions of
others. For instance, after observing a model react negatively while tasting one drink,
children reported liking this drink less than a second drink that was followed by a neutral
reaction (Baeyens et al., 1996, 2001). Likewise, both adults and children are more inclined to
like a novel individual if a model shows positive nonverbal behavior while interacting with
this individual than when the model shows negative nonverbal behavior (Castelli et al., 2008,
2012; Skinner et al., 2020; Skinner & Perry, 2020).

Cognitive theorizing on observational conditioning tends to center on two types of
mental explanations. One possible explanation is that observational conditioning relies on
associative processes (Askew & Field, 2008; Baeyens et al., 2001; Field, 2006; Mineka &
Cook, 1993; Olsson & Phelps, 2007). According to this explanation, observing a stimulus
(CS) together with a model’s reaction (US) results in the formation of an association between
the mental representations of those stimuli. When the observer later encounters the CS, the
resulting activation of the CS representation spreads to the US representation, eliciting an
emotional response similar to the one shown by the model. A second explanation that has
been proposed is that observational conditioning effects are mediated by propositional and
inferential processes (see Baeyens et al., 2001; Mineka & Cook, 1993; for a similar proposal
concerning conditioning in general, see De Houwer, 2009; Mitchell et al., 2009). According
to this idea, observers infer the stimulus’ properties (e.g., how negative it is) based on the
model’s reaction. Critically, this inference is assumed to depend on various premises which
need to be considered as true by the observer (e.g., that the model dislikes the stimulus, that

the observer is exposed to the same stimulus, and that what applies to the model also applies



OBSERVATIONAL CONDITIONING AND ATTRIBUTIONS 6

to the observer; Baeyens et al., 2001). Moreover, inferences rely on propositions, which —
unlike simple associations — can encode the specific relation between events (e.g., whether
one event causes or prevents another event). From these assumptions a number of predictions
can be derived about the factors that may moderate observational conditioning, some of
which diverge from predictions of associative accounts. For instance, observational
conditioning effects should be influenced by beliefs about whether the observer is exposed to
the same stimulus as the model, as well as by information specifying how the stimulus and
the model’s reaction are related (e.g., that the reaction of the model is genuine or faked). The
fact that such findings have emerged (e.g., Baeyens et al., 2001; Kasran et al., 2022b) seems
to challenge a purely associative explanation and highlights important moderators of
observational conditioning effects.*

If inferences are indeed involved in observational conditioning, one type of inferences
may be especially relevant: causal inferences. That is, observational conditioning may depend
heavily on whether the observer believes that the model’s behavior is actually caused by the
stimulus (and not by something else, such as properties of the model or the situation). In this
paper, we extend prior research by focusing on this specific type of inference. The question
then becomes: how do we infer the cause(s) of other people’s behavior? We will now turn to
research on causal attributions, which aims to provide answers to this exact question.

Attribution Theories

1 We should note at this point that many predictions that can be derived from a propositional account
with regard to potential moderators of observational conditioning may also seem in line with (some) associative
theories. For example, information specifying that the model’s reactions were faked could be predicted to reduce
observational conditioning effects if one assumes that it decreases the observer’s attention to those reactions
(reducing the opportunity for association formation) and/or that it influences the nature of the US
representations. However, even though such predictions can be accommodated by associative theories, a
propositional account more readily brings them to the fore because of its focus on the importance of beliefs.
This is also the case for the current research: exploring implications of a propositional perspective led us to
examine the impact of moderators that should affect beliefs about causality (i.e., attributions) — moderators that
might tend to be overlooked from an associative perspective.
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Broadly speaking, attribution theories are theories about how people arrive at causal
explanations (i.e., attributions) for events, including (but not limited to) the behavior of other
people (Kelley & Michela, 1980). Considerable knowledge has been gained with regard to
the variables and conditions that influence which attributions people make.

In this paper, we focus primarily on a highly influential theory that was originally
formulated by Kelley (Kelley, 1967, 1973). Central to this theory is the covariation principle:
people attribute an event to a possible cause that is perceived to covary with it. Kelley
suggested that for most events three candidate causes are considered: the person, the entity
(which we will here refer to as the “stimulus”), and the time or moment (Kelley, 1973). For
instance, if the event is a woman showing a disgusted reaction when tasting a dish in a
restaurant, we could attribute this reaction to something about the woman showing the
reaction (person), something about the dish (stimulus), something about this particular
occasion (time), or a specific combination of any of these possible causes. So how does one
decide between these candidate causes? Kelley’s approach and the research it inspired
focused mostly on three types of information that people may use to do so: consensus
information (i.e., whether other people behave the same way to this stimulus), distinctiveness
information (i.e., whether this person behaves the same way to other stimuli), and consistency
information (i.e., whether this person behaves the same way to this stimulus at other times).
Going back to our example, knowing that the woman is a picky eater (i.e., also dislikes many
other types of food) can be seen as low distinctiveness information. In contrast, reviews
indicating that other people also dislike the restaurant’s food can be seen as high consensus
information. Finally, if we had told you that the woman actually did enjoy the restaurant’s
food on other occasions, this could be seen as low consistency information.

Kelley predicted that specific patterns of these three variables — consensus,

distinctiveness, and consistency — would result in specific attributions (Kelley, 1967). For
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example, high consensus, high distinctiveness, and high consistency of a behavior would
induce people to attribute that behavior to the stimulus, while low consensus, low
distinctiveness, and high consistency of a behavior would induce them to attribute it to the
person. These predictions were confirmed in empirical studies where participants were asked
to judge the cause(s) of a given behavior (e.g., “John laughs at a cartoon”) in the presence of
sentences which reflected either a high or a low level of each variable (e.g., high consensus:
“Almost everyone who sees the cartoon laughs at it”; low consensus: “Hardly anyone who
sees the cartoon laughs at it”; example adapted from McArthur, 1972). The eight different
configurations created by combining high versus low levels of the three variables were
largely found to result in the expected attributions (e.g., Hewstone & Jaspars, 1987;
McArthur, 1972). In addition, each variable was found to have an individual impact on
attributions (McArthur, 1972; Ruble & Feldman, 1976), even when presented in an
incomplete configuration or on its own (Orvis et al., 1975). Most importantly for the current
purposes, participants were most likely to attribute a given behavior to the stimulus in the
presence of high consensus, high distinctiveness, and/or high consistency information. In the
current research, we therefore investigated the impact of these variables on observational
conditioning.

As a caveat, we should note that certain aspects of Kelley’s theory and the subsequent
studies have been criticized. However, the three variables generally do have robust and well-
established effects (especially for stimulus attributions), and some of the most important
criticisms that have been voiced — such as the theory being unlikely to hold for voluntary
actions (e.g., Malle, 2011; Zuckerman, 1978) or for highly scripted or normative behaviors
(e.g., Hilton & Slugoski, 1986) — do not seem to apply to the type of situation that we are
interested in. Nevertheless, we will discuss a number of other qualifications of this approach

and their potential relevance to our research in the general discussion. In addition, while there
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are other well-known attribution theories, some of them are not applicable to the present
context because they mostly focus on person perception (e.g., the theory of correspondent
inferences; Jones & Davis, 1965), whereas we are interested in stimulus attributions. As
Kelley’s approach provides clear predictions for stimulus attributions, it seems a good
starting point for exploring whether attributions guide observational conditioning.

Finally, others have drawn attention to important parallels between research on
conditioning (in both humans and animals) and the attribution literature (e.g., Alloy &
Tabachnik, 1984; Eelen, 2018; Van Overwalle, 1996). As such, we are not the first to suggest
that factors that influence attributions — more specifically, whether a US is attributed to a CS
— will influence CS-US covariation judgments or the effect of CS-US pairings on the
response to a CS. However, because historically much of the focus of the attribution literature
was on explaining people’s behavior, we believe that the knowledge gained from this
literature may prove to be particularly relevant and applicable to social learning, which
always involves learning from the behavior of a model.

The Current Research

With the above in mind, we set out to explore the role of causal attributions in
observational conditioning. Specifically, we investigated whether consensus, distinctiveness,
and consistency — three variables that have been shown to influence stimulus attributions —
would also influence observational conditioning effects. Note that there is some evidence to
suggest that other types of social learning may be sensitive to one or more of these variables.
For example, even two-year-old children were more likely to copy a reinforced action that
had been demonstrated by three different models than an action that had been demonstrated
three times by one model (Haun et al., 2012), which could be seen as an effect of consensus.
The children were also more likely to copy an action that had been demonstrated three times

by the same model than an action that had been demonstrated once by another model, which
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could be seen as a consistency effect (although the repeated demonstrations might just have
biased the children’s attention to the location where the former action could be performed).
Evidence for an impact of consensus has also been found for gaze-induced effects on liking
(i.e., the finding that a stimulus that is looked at by others is liked better than a stimulus that
is looked away from). In one study, this effect was found only when seven faces were shown
gazing at or away from stimuli, not when only one face was shown (Capozzi et al., 2015). In
contrast, one observational conditioning study reported no evidence that calm responses
shown by two models were more effective in preventing subsequent observational fear
conditioning than calm responses shown by one model (Golkar & Olsson, 2016), although
participants might of course not consider two models to reflect high consensus. In sum,
although these studies suggest that causal attributions may play a role in observational
conditioning, the available evidence is scarce and inconclusive. A more systematic
investigation of several types of information (consensus, distinctiveness, consistency) in the
context of observational conditioning is still lacking.

We tested our predictions in the context of evaluative responses acquired via an
observational conditioning procedure, which we will refer to as observational evaluative
conditioning or OEC (Baeyens et al., 1996, 2001). We employed a procedure that we have
used in previous studies (Kasran et al., 2022b, 2022a), which consisted of showing
participants videos of models tasting novel cookies (CSs). One cookie was followed by a
positive nonverbal reaction, while another cookie was followed by a negative nonverbal
reaction (we will refer to the first cookie as the CSpos and the second cookie as the CSpeg).
Afterwards, we measured participants’ evaluative responses to the CSs in two ways. First,
self-reported liking was assessed by asking them how much they would expect to like each
cookie. Second, to avoid basing our conclusions only on self-reports, we also assessed

participants’ evaluations of the CSs using a variant of the Implicit Association Test (IAT,;
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Greenwald et al., 1998), a reaction time task that required participants to categorize the two
cookies using the same set of responses that they had to use to categorize positively and
negatively valenced words. The speed with which they could do so was taken as an index of
how positively or negatively they evaluated each cookie. Given the nature of this task,
evaluations measured within the AT are usually considered to be more automatic (i.e.,
measured under conditions assumed to be suboptimal for cognitive processing, such as time
pressure; see Moors & De Houwer, 2006). OEC effects were predicted to emerge on both
measures. Specifically, we expected that participants would (a) rate the CSpos more favorably
than the CSneg and (b) respond faster on IAT trials that required categorizing the CSpos With
the same key as positive words or the CSneq With the same key as negative words, than on
trials that required the opposite combination of responses.

Crucially, we investigated whether these OEC effects were affected by manipulations
designed to influence stimulus attributions (i.e., the extent to which the modelled reactions
would be attributed to the cookies). In Experiments 1a and 1b, we manipulated
distinctiveness by providing information about the model’s general attitudes towards other
cookies. As stimulus attributions were expected to be stronger when distinctiveness was high,
we predicted that participants who received high distinctiveness information would show
larger OEC effects than participants who received low distinctiveness information. In
Experiment 2, we employed a different manipulation for influencing stimulus attributions by
providing consensus and consistency information. Stimulus attributions were expected to be
stronger when participants received high consensus and high consistency information than
when they received low consensus and low consistency information. Therefore, we predicted
that OEC effects would be larger in the former condition than in the latter. In addition, we
explored whether stimulus attributions and OEC effects could be reduced further by including

an explanation for why consensus and consistency were low.
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All experiments were conducted after obtaining advice and approval from the Ethical
Committee of the Faculty of Psychology and Educational Sciences at Ghent University
(application number 2018/53). We report how we determined our sample size, all data
exclusions, all manipulations, and all measures. Prior to data collection, we pre-registered the
hypotheses, planned sample size, procedural details, and planned analyses on the Open

Science Framework (Experiment 1a: https://osf.io/cwksb/; Experiment 1b:

https://osf.io/ux2rq/; Experiment 2: https://osf.io/v8g6a/). These pre-registrations were

followed unless otherwise specified. With the exception of the videos, which have been
replaced by anonymized versions because we did not have consent from the actors to publish
them in their original form, all research materials are available on the OSF page

(https://osf.io/ghd7f). Raw data, processed data, and all R code used for data processing and

analysis are also available on the OSF page.
Experiment la

In Experiment 1a we investigated the impact of distinctiveness on OEC effects.
Participants watched a first female model react positively to one cookie (CSypos) and a second
female model react negatively to another cookie (CSneg). The cookies were referred to by
fictional names (“Empeya” and “Plogo”). Prior to this observation phase, we manipulated the
distinctiveness of both reactions by providing information about each model’s more general
attitudes towards cookies. Participants in the high distinctiveness condition were told that the
first model disliked most types of cookies while the second model liked most cookies. The
models’ reactions during the observation phase were therefore high in distinctiveness (i.e.,
different from their alleged reactions to other stimuli of the same category). In contrast,
participants in the low distinctiveness condition were told the exact opposite, namely that the

first model liked most types of cookies while the second model disliked most cookies. The
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reactions during the observation phase were therefore low in distinctiveness (i.e., similar to
the models’ reactions to comparison stimuli).

We predicted that participants in both conditions would evaluate the CSpos more
positively than the CSreg, as reflected by their evaluative ratings as well as by their IAT
performance (i.e., we expected to find OEC effects on both evaluative measures). We also
predicted that these OEC effects (both in terms of the ratings and the 1AT) would be smaller
in the low distinctiveness condition than in the high distinctiveness condition.

Method
Participants and Design

In order to have 90% power to detect a medium-sized effect of distinctiveness in an
ANOVA, a minimum sample size of n = 171 was required. Estimating 10% exclusions based
on prespecified IAT performance criteria, we planned to recruit participants until we had
complete and useable data for n = 190 (participants who provided incomplete data, who
restarted and encountered different versions of the manipulation, or who reported technical
issues were replaced during data collection). Participants were recruited via Prolific

Academic (https://www.prolific.co/) using the following criteria: they were between ages 18

and 50, had indicated English as their first language, had successfully completed at least one
Prolific study, had a study approval rate of at least 80%, and had not completed any previous
studies from our lab. After excluding incomplete entries (n = 7), entries from participants
who restarted (n = 6), one entry not linked to any Prolific ID (n = 1), and entries from
participants who reported technical issues (n = 2), the sample consisted of 191 participants
with complete and useable data (80 men, 111 women; Mage = 29.99, SDage = 8.85; one more
than planned because one participant provided useable data but timed out, which led to

another participant being recruited automatically).
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We employed a between-subjects design with two levels for distinctiveness: high
distinctiveness and low distinctiveness. In addition, we wanted to counterbalance stimulus
assignment (whether Empeya or Plogo served as the CSpos), model assignment (whether
Model A or Model B was shown reacting to the CSpos), task order (whether participants first
completed the ratings or the 1AT), and IAT block order (whether participants first completed
the learning-compatible or the learning-incompatible block of the IAT) across participants.
However, because assignment to the different cells of the design was random, the sample was
quite unbalanced for some of these factors (in subsequent experiments we changed the
assignment strategy in order to address this issue).

Materials

Videos. Each video showed a female model taking a round cookie from a plate, taking
a bite, and displaying a positive or negative reaction for approximately five to six seconds
(example videos of a model who consented to video publication can be viewed at

https://osf.io/zx48/). A label which was used to show the name of the cookie was placed next

to the plate and clearly visible in the video. In preparation of the experiment, sixty videos of
positive and negative reactions by three different models were rated in terms of valence and
believability by separate samples of participants (one sample rated ten positive reactions from
each model while another sample rated ten negative reactions from each model). Pre-rating

materials and data are available at https://osf.io/cwdkr/. Based on these pre-ratings we

selected four clearly valenced and sufficiently believable videos: one video of Model A
showing a positive reaction, one video of Model B showing a positive reaction, one video of
Model A showing a negative reaction, and one video of Model B showing a negative
reaction. The two positive reactions did not differ from each other in terms of valence, t(49) =
0.53, p = .60, or believability, t(49) = -0.80, p = .43, and neither did the two negative videos

(valence: t(49) = 0.26, p = .80; believability: t(49) = 0.14, p = .89). These four videos were
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then edited to vary the name on the label (Empeya vs. Plogo) so that we could counterbalance
stimulus assignment, resulting in eight videos in total. Finally, a pilot study confirmed that
the selected videos led to clear OEC effects in terms of evaluative ratings and IAT

performance (pilot materials and data are available at https://osf.io/bnyar/).

IAT. Five versions of each CS name (in lower- or uppercase and in regular, bold, or
italic font) served as target stimuli in the IAT. The names of the two CSs (“Empeya” and
“Plogo”) served as labels for categorizing the target stimuli. As valenced stimuli, we used
five positive (Tasty, Delicious, Nice, Enjoyable, and Wonderful) and five negative
(Disgusting, Awful, Horrible, Unappetizing, and Repulsive) adjectives conceptually related
to food. Based on the pilot study mentioned above, these stimuli were considered suitable for
an IAT measuring evaluations of cookies. The phrases “I like” and “I dislike” were presented
as labels for categorizing the valenced stimuli.

Procedure

The experiment was programmed in lab.js (Henninger et al., 2021) and hosted via a
Ghent University server, enabling participants to complete the experiment via their browser.
After providing informed consent and demographic information, participants were told that
we were working with a company that was currently testing different recipes for new types of
cookies, and that we had recorded videos of some people who were asked to try samples of
these cookies and to show us how they felt about them. We also mentioned that we would
mainly ask questions about two of the cookies, one called Empeya and another called Plogo
(each name corresponding to a specific cookie recipe). Participants then read the
distinctiveness information, watched the OEC videos, completed the evaluative measures,
and answered a number of exploratory questions.

Distinctiveness Manipulation. Participants were informed that we had asked the

models about some of their more general food-related attitudes. They were shown a picture of
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one of the models and told the following: “The person below reported that in general, she is a
very picky eater and dislikes almost all types of cookies.” On the next page, participants were
shown a picture of the other model and told the following: “When asked about some of her
more general food-related attitudes, this person reported that in general, she is not at all a
picky eater and likes almost all types of cookies.” Which model was pictured on the first page
and which on the second depended on the distinctiveness manipulation. In the high
distinctiveness condition, the first page pictured the model who would be seen reacting
positively to the CSpos during the subsequent OEC phase (see below), while the second page
pictured the model who would be seen reacting negatively to the CSneg. In other words, the
model who reacted positively was described as disliking most cookies whereas the model
who reacted negatively was described as liking most cookies. In the low distinctiveness
condition, the pictures were switched so that the model who would be seen reacting
negatively was described as disliking most cookies while the model who would be seen
reacting positively was described as liking most cookies. A small pilot study suggested that
this manipulation of distinctiveness would likely influence attributions in the expected

manner (pilot materials and data are available at https://osf.io/egp65/).

To ensure that participants read and processed this information, it was followed by a
manipulation check that required participants to report what we had told them about each
model. Only if participants correctly indicated that the first model generally disliked most
cookies and that the second model generally liked most cookies could they proceed to the
next phase; if not, they were required to re-read the information and complete the
manipulation check until they answered both questions correctly.

OEC Phase. Participants were told that they would watch videos of people eating the
Empeya and Plogo cookies. Each individual participant was shown only two of the eight

videos: a video in which one model reacted positively to the CSyos and a video in which the
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other model reacted negatively to the CSneg. Which model (Model A or Model B) and which
cookie name (Empeya or Plogo) was included in the former video and which in the latter
depended on stimulus assignment and model assignment. Similar to our previous studies with
this type of task, both videos were shown three times in a random order with an inter-trial-
interval of two seconds (Kasran et al., 2022a, 2022b).

Evaluative Ratings. Participants were asked to answer six questions (three per CS),
which were presented on individual pages and in a random order. Specifically, they indicated
on scales from -4 to +4 how pleasant or unpleasant they thought they would consider the CS
to be (from very unpleasant to very pleasant), how much they thought they would like the CS
(from 1 would dislike it very much to I would like it very much), and how good or bad they
thought they would consider the CS to be (from very bad to very good). Zero was explicitly
indicated as neutral.

IAT. On each IAT trial, a stimulus was presented on screen and participants used the
D and K keys to categorize it as quickly as possible based on labels at the top left (D) and top
right (K) of the screen. On some trials participants had to sort versions of the names
“Empeya” and “Plogo” into these two categories and received error feedback (a red “X”
presented for 200 ms) after incorrect responses. On other trials participants had to classify
valenced adjectives in terms of whether they referred to something they liked or something
they disliked. Because the instructions referred to subjective liking, no error feedback was
presented on these trials. Note that the labels “I like” and “I dislike” and the omission of error
feedback on these trials correspond to what is typically called a personalized IAT (Olson &
Fazio, 2004), although we used adjectives rather than nouns so that the stimuli could be
clearly food-related.

The 1AT consisted of 180 trials in total, which were divided into seven blocks. In

Block 1 (20 trials) participants sorted Empeya and Plogo into their respective categories. In
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Block 2 (20 trials) participants had to sort the adjectives in terms of whether they referred to
something they liked or disliked. These two blocks allowed participants to practice the initial
response mappings. In Block 3 (20 trials) the two trial types were then combined: on some
trials participants had to sort the CSs into their categories, whereas on other trials they had to
sort the adjectives in terms of whether they referred to something liked or something disliked.
Block 4 (40 trials) also combined these two trial types. Block 5 (20 trials) was again a
practice block in which participants sorted the CS names, but with the opposite response
mapping as before. Finally, in Block 6 (20 trials) and Block 7 (40 trials) the two trial types
were once again combined but with the new response mapping for the CSs. During each
block, trials were presented in a random order and the relevant labels remained on screen.

Block order was varied across participants. This meant that for some participants the
initial response mappings were compatible with what they had observed during the OEC
phase (i.e., they started by sorting the CSpos With the same key as positive adjectives and the
CSneg With the same key as negative adjectives), whereas for others the initial response
mappings were incompatible with what they had observed (i.e., they started by sorting the
CSpos With negative adjectives and the CSneg With positive adjectives).

Exploratory Questions. Participants answered a number of exploratory questions.
They were asked what type of reaction they had observed after each CS (contingency
memory) and what they had been told about the models’ general preferences (manipulation
memory). Unless they reported not remembering the reactions (n = 1 for each reaction), they
were also asked how distinctive (i.e., different from how the model usually reacted to
cookies) they considered them to be on a scale from 1 to 9 (perceived distinctiveness).
Importantly, to assess attributions, participants were asked to indicate for each reaction on
scales from 1 to 9 to what extent they thought it had been due to something about the specific

cookie (stimulus attribution), something about the specific person (person attribution), or
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something about their specific combination (stimulus-person attribution), as well as to write
down any other causes they had considered. In addition, we asked a number of open-ended
questions about their thoughts during the videos, whether the distinctiveness information had
influenced those thoughts, and how they had formed their opinions of the two CSs. These
questions were included for purely exploratory reasons and will not be discussed further. We
also asked to what extent their ratings and IAT performance had been based only on how they
really felt (for the ratings) or only on being quick and accurate (for the IAT), on trying to
behave in line with expectations (demand compliance), or on trying to resist behaving in line
with expectations (reactance). Finally, we assessed hypothesis awareness: after two open-
ended questions about the perceived goal of the experimenters, they were informed about our
main hypothesis (i.e., that we expected the impact of the videos on their own opinions to
depend on the distinctiveness information they had received) and indicated whether they had
been aware of it or not. After reporting if they had encountered any technical issues, they
were thanked and debriefed.
Results
Data Preparation

Based on prespecified criteria, we excluded participants who made more than 30%
errors across the IAT (n = 2), who made more than 40% errors on any of the combined blocks
(n = 8), or who completed more than 10% of trials faster than 300 ms (n = 1). The final
sample consisted of 180 participants (76 men, 104 women; Mage = 29.85, SDage = 8.63).

Evaluative ratings were averaged to create a mean rating for the CSpos and a mean
rating for the CSneg. The CSneg rating was then subtracted from the CSpos rating to calculate a
mean rating difference, such that a larger difference indicated a stronger preference for the
CSpos 0ver the CSneg. In addition, IAT reaction times were used to calculate scores in line

with the D4-algorithm (Greenwald et al., 2003), in such a way that larger IAT scores



OBSERVATIONAL CONDITIONING AND ATTRIBUTIONS 20

reflected a more positive evaluation of the CSpos relative to the CSneg. Note that we stated in
our pre-registration that we would calculate IAT scores using the D1-algorithm. However,
this algorithm does not include a specific treatment of trials on which errors were made,
which is only appropriate if participants have to correct their error. As this was not the case in
our task, using the D4-algorithm (which does include an error treatment) was more
appropriate. We therefore report the results for the D4-score, but note if any of the main
results diverged when the D1-score was used (which was not the case in Experiment 1a).
Data Analysis

Analytic Strategy. To test whether participants showed OEC effects in both
conditions, we ran analyses of variance (ANOVAS) on the rating differences and IAT scores
which included the counterbalanced variables as factors and thus reflected the structure of the
design (which was important given that the sample was somewhat unbalanced). For both
dependent variables and both conditions, we tested whether the intercept (representing the
mean across the different cells) differed significantly from zero. Next, to test whether OEC
effects were moderated by distinctiveness, we conducted ANOVAs which also included
distinctiveness as a factor and tested for a main effect. We additionally checked whether the
results were influenced (a) when participants who did not correctly remember the
contingencies were excluded, (b) when participants who did not correctly remember the
manipulation were excluded, or (c) when participants who reported demand compliance or
reactance (i.e., who selected the midpoint or higher on those questions) were excluded. All
other analyses were not pre-registered and were purely exploratory.

All hypothesis tests were conducted at the o = .05 significance level. 95% confidence
intervals are reported for Cohen’s d and 90% confidence intervals are reported for n2p. We
also report Bayes Factors (BF10) which represent the probability of the alternative hypothesis

compared to the null hypothesis given the observed data, using the calculations implemented
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by the BayesFactor (Rouder et al., 2009, 2012) and bayestestR (Makowski et al., 2019)
packages in R. All BFs reported for ANOVAS are “inclusion BFs” which reflect the evidence
for including a term in the model based on model comparison between “matched” models
(i.e., models that do not include any interactions with the term of interest but that do include
the underlying main effects if the term of interest is itself an interaction term).

Main Analyses.

Evaluative Ratings. Figure 1a shows the means and distributions of the rating
differences. In both conditions the difference between CS ratings was positive, meaning that
the CSpos Was rated more positively than the CSieg. In the high distinctiveness group, the
intercept (3.76) was significantly different from zero, F(1, 76) = 127.32, p < .001. In the low
distinctiveness group, the intercept was slightly smaller (2.38) but also significant, F(1, 72) =
46.69, p <.001. In other words, evaluative ratings reflected clear OEC effects in both groups.
The OEC effect was significantly moderated by distinctiveness, F(1, 148) = 8.16, p = .005,
n% = 0.05, [0.01, 0.12], BF10 = 83.53, such that the difference between CS ratings was
smaller in the low distinctiveness condition than in the high distinctiveness condition. Finally,
the results were unchanged when participants with incorrect contingency memory were
excluded (n = 15), when participants with incorrect manipulation memory were excluded (n =

12), or when participants who reported compliance or reactance were excluded (n = 39).
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Figure 1

Means and Distributions of Differences Between CS Ratings in Experiments 1a and 1b

(a) Experiment 1a (b) Experiment 1b

Difference Between Ratings
Difference Between Ratings

High distinctiveness Low distinctiveness High distinctiveness Low distinctiveness
Condition Condition

Note. Dots represent the data of individual participants (with random noise added along the
horizontal axis to improve clarity). Black circles and error bars indicate means and 95%
confidence intervals. Grey areas represent the distribution of the data. Zero (i.e., no difference
between CSpos and CSneg ratings) is indicated by the dashed line. (a) Data obtained in

Experiment 1a. (b) Data obtained in Experiment 1b.

Because visual inspection of the data suggested that the impact of distinctiveness was
different for the CSpos and the CSneg ratings, we conducted exploratory analyses on the
individual ratings (rather than the difference between them). After changing the sign of the
CSneg ratings so that a higher score always reflected a larger learning effect, we subjected the
ratings to a mixed ANOVA which included CS as a within-subjects factor. The CS x
distinctiveness interaction was significant, F(1, 148) = 5.29, p =.023, indicating that the
effect of distinctiveness indeed differed between CSs. In line with this, t-tests indicated that
while CSneg ratings were clearly moderated by distinctiveness, t(177.32) = -4.19, p <.001,

CSpos ratings were not, t(177.91) = 1.11, p = .27. Finally, it is worth noting that ratings of
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both CSs differed significantly from zero in both groups, with the exception of the CSneg
ratings in the low distinctiveness group (M =-0.28, SD = 2.04), t(87) = -1.27, p = .208.

IAT Scores. The (bootstrapped) split-half reliability of the IAT was .83. Figure 2a
shows the means and distributions of IAT scores. The intercept in the high distinctiveness
group (0.17) was significantly different from zero, F(1, 76) = 12.14, p <.001, and so was the
intercept in the low distinctiveness group (0.24), F(1, 72) = 21.47, p < .001. In other words,
both groups showed clear OEC effects in terms of IAT performance. Unlike the ratings,
however, IAT scores were not moderated by distinctiveness, F(1, 148) =1.18, p =.279, n% =
0.01, [0.00, 0.05], BF1o = 0.48. Note that contrary to predictions, mean IAT scores were
numerically lower in the high distinctiveness condition. Again, these results were unchanged
when participants were excluded who did not remember the contingencies, who did not

remember the distinctiveness information, or who reported demand compliance or reactance.

Figure 2

Means and Distributions of IAT Scores in Experiments 1a and 1b

(a) Experiment 1a (b) Experiment 1b

IAT Score
|IAT Score

High distinctiveness Low distinctiveness High distinctiveness Low distinctiveness
Condition Condition

Note. Dots represent the data of individual participants (with random noise added along the

horizontal axis to improve clarity). Black points and error bars indicate means and 95%
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confidence intervals. Grey areas represent the distribution of the data. Zero (i.e., no difference
between speed on learning-compatible and on learning-incompatible blocks) is indicated by

the dashed line. (a) Data obtained in Experiment 1a. (b) Data obtained in Experiment 1b.

Exploratory Analyses. The perceived distinctiveness ratings indicated that our
manipulation had been successful. The positive reaction was rated as significantly more
distinctive in the high distinctiveness group (M = 7.10, SD = 1.71) than in the low
distinctiveness group (M =5.50, SD = 2.29), t(161.07) = 5.28, p <.001, d = 0.79, [0.48,
1.11], BF10 > 10000. The negative reaction was also rated as more distinctive in the high (M
=7.22,SD =2.02) than in the low (M = 6.03, SD = 2.74) distinctiveness group, t(159.74) =
3.28, p =.001, d = 0.49, [0.19, 0.79], BF10 = 23.15. In addition, the distinctiveness rating of
each reaction was correlated significantly with the evaluative rating of the corresponding CS
(positive reaction — CSpos rating: r = .25, t(177) = 3.38, p <.001; negative reaction — CSpeg
rating: r =-.33, t(177) = -4.68, p <.001). Mean distinctiveness ratings were not correlated
with AT scores, r =.09, t(176) = 1.24, p = .217.

Figures 3a and 4a show the pattern of attributions for the positive reaction and for the
negative reaction, respectively. In line with expectations, stimulus attributions were rated
significantly higher in the high distinctiveness group than in the low distinctiveness group,
both for the positive reaction (M = 7.59, SD = 1.26, versus M = 6.17, SD = 1.91), t(149.79) =
5.85, p <.001, d =0.88, [0.56, 1.20], BF1o > 10000, and the negative reaction (M = 8.01, SD
= 1.46, versus M = 5.20, SD = 2.47), t(140.03) = 9.21, p < .001, d = 1.39, [1.03, 1.74], BF1o >
10000. Whereas stimulus attributions for the negative reaction were correlated with CSpeg
ratings, r = -.40, t(178) =-5.91, p <.001, stimulus attributions for the positive reaction were
not significantly correlated with CSpos ratings, r = .14, t(178) = 1.86, p = .065. Mean stimulus

attributions were uncorrelated with IAT scores, r =-.01, t(178) =-0.19, p = .848.
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Figure 3

Means and Distributions of Attributions for the Positive Reaction in Experiments 1a and 1b

(a) Experiment 1a

Stimulus | | Person | | Interaction |
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Note. The left panels show the results for stimulus attributions, the middle panels show the
results for person attributions, and the right panels show the results for stimulus-person
attributions. Dots represent the data of individual participants (with random noise added
along the horizontal and vertical axes to improve clarity). Black circles and error bars
indicate means and 95% confidence intervals. Grey areas represent the distribution of the

data. (a) Data obtained in Experiment 1a. (b) Data obtained in Experiment 1b.



OBSERVATIONAL CONDITIONING AND ATTRIBUTIONS

Figure 4

Means and Distributions of Attributions for the Negative Reaction in Experiments 1a and 1b

(a) Experiment 1a
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results for person attributions, and the right panels show the results for stimulus-person

attributions. Dots represent the data of individual participants (with random noise added

along the horizontal and vertical axes to improve clarity). Black circles and error bars

indicate means and 95% confidence intervals. Grey areas represent the distribution of the

data. (a) Data obtained in Experiment 1a. (b) Data obtained in Experiment 1b.
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Finally, we should mention that after being informed what our main hypothesis was,
many participants (70% in the high distinctiveness group and 73% in the low distinctiveness
group) reported that they had been aware of this hypothesis.

Discussion

In Experiment 1a we tested whether OEC effects would be moderated by the
distinctiveness of the modelled reactions. Our results provided partial support for this
prediction: relative to the low distinctiveness group, the high distinctiveness group perceived
the reactions to be more distinctive, attributed them more to the CSs, and showed larger OEC
effects in terms of evaluative ratings. Interestingly, this seemed mostly due to participants’
ratings of the CSneq rather than their ratings of the CSyos, a finding that we will return to in the
general discussion. The IAT results were not entirely in line with predictions: although IAT
scores revealed clear OEC effects, they did not differ significantly between groups and were
numerically slightly smaller in the high distinctiveness condition.

In sum, based on Experiment 1a we have initial evidence that OEC effects indexed by
self-reports are sensitive to distinctiveness information, but we cannot say the same for OEC
effects indexed by automatic evaluations. This limits the conclusions we can draw based on
this experiment, especially if we take into account the high degree of hypothesis awareness
(although note that we may have overestimated this since we simply asked participants if they
were aware of the hypothesis after explaining it). If we assume that IAT performance is more
difficult to control than self-reports, the high level of hypothesis awareness leaves open the
possibility that the pattern on the self-reports was simply the result of demand compliance.

However, the lack of an effect of distinctiveness on the IAT could also have had other
reasons. For example, the evaluative ratings and the IAT in Experiment 1a differed not only
in terms of their automaticity conditions (such as time pressure), but also in terms of what

was measured. Specifically, the self-report questions required participants to rate how much
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they thought they would like each cookie (i.e., assessed anticipated liking), whereas the labels
used in the IAT (“I like” and “I dislike”) referred to “actual” liking. Before drawing strong
conclusions based on the findings of Experiment 1a, we wanted to see if the same results
would be obtained if we used an IAT that referred to anticipated liking, especially since a
pilot study suggested that the characteristics of an “anticipated liking” IAT differed slightly
from those of the “actual liking” IAT used in Experiment 1a (materials and data for the pilot

are available at https://osf.io/k48rg/). We therefore repeated Experiment 1a but with an

anticipated liking IAT (Experiment 1b). This allowed us to (a) see if we could replicate the
initial self-report findings of Experiment 1a and (b) test the impact of distinctiveness on
automatic evaluations measured with a different IAT.
Experiment 1b

Experiment 1b was largely identical to Experiment 1a, with the important exception
that we used an anticipated liking IAT rather than an actual liking IAT. Although we altered
some of the exploratory questions to increase their clarity and left out some open-ended
questions, no other fundamental changes were made to the procedure. We again expected to
find clear OEC effects and predicted that these effects would be moderated by
distinctiveness, both in terms of evaluative ratings and in terms of IAT performance.
Method
Participants and Design

In order to have 90% power to detect a main effect of distinctiveness based on the
effect size found in Experiment 1a (n% = 0.052), a sample of 194 participants was required.
Taking into account 10% exclusions based on IAT performance, we planned to recruit
participants until we had complete and useable data for n = 216 (during data collection, we
replaced participants who provided incomplete data, who restarted and encountered different

versions, who reported technical issues, or who indicated that we should exclude their data).


https://osf.io/k48rg/
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Participants were recruited via Prolific based on the same criteria as for Experiment 1la. After
excluding incomplete entries (n = 10), entries from participants who restarted (n = 6), entries
from participants who reported technical issues (n = 3), and entries from participants who
said to exclude their data (n = 3), the sample consisted of 216 participants with complete and
useable data (100 men, 112 women, 4 non-binary people; Mage = 30.23, SDage = 8.40).

The design was identical to that of Experiment 1a. Because fully random assignment
had resulted in a quite unbalanced sample for Experiment 1a, we adopted a different
sampling strategy that ensured an adequate level of counterbalancing. Specifically, we first
recruited 170 participants using random assignment, then recruited additional participants per
cell until there were at least five participants in each cell, and finally used random assignment
to cells with only five or six participants until we reached the planned sample size. The
resulting sample was still somewhat unbalanced but much less so than in Experiment 1a.
Materials

The videos were the same as those used in Experiment 1a. However, as we now used
an anticipated liking IAT (see below) rather than an actual liking 1AT, the IAT stimuli were
changed. The target stimuli now consisted of four versions of each CS name (in lower- or
uppercase and regular or italic font). As in Experiment 1a, the two names (“Empeya” and
“Plogo”) served as labels for categorizing these stimuli. The valenced stimuli were four
positive (Promising, Tempting, Enticing, Probably good) and four negative (Off-putting,
Unappealing, Repulsive, Probably bad) adjectives referring to expectations about food. The
labels ““I think I would like” and “I think | would dislike” were used to sort these stimuli.
Procedure

The procedure was largely identical to that of Experiment 1a. The main difference
was the IAT, which was designed to measure anticipated liking of the CSs rather than actual

liking. Instead of asking participants to classify the valenced adjectives based on whether
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they referred to something they liked or something they disliked (as in Experiment 1a), we
instructed them to categorize the adjectives based on whether they represented synonyms of
“I think I would like” or “I think I would dislike”. Since these instructions clearly indicated a
normatively correct response (unlike in Experiment 1a), error feedback was provided on
these trials as well. In addition, because there were only four stimuli in each category rather
than five, Blocks 1, 2, 3, 5, and 6 consisted of 16 trials (rather than 20) and Blocks 4 and 7
consisted of 32 trials (rather than 40), leading to 144 trials in total.

We also made some changes to the exploratory questions. The open-ended hypothesis
awareness question was simplified and asked immediately after the main experiment. We
also asked participants to report their awareness separately for our first hypothesis (i.e., that
we would find OEC effects) and our second hypothesis (i.e., that OEC effects would be
influenced by the distinctiveness information). The demand compliance and reactance
questions were simplified as well (by asking participants to indicate “Yes”, “No”, or “I don’t
know” when asked whether these had influenced their responses, rather than asking them to
provide ratings). Finally, we also asked whether they believed their data should be excluded
(e.g., because of responding randomly or being distracted), emphasizing that they would be
compensated for their time regardless of their answer. Responses to this question were used
as an exclusion criterion (see “Participants and Design”).

Results
Data Preparation

We excluded participants who made more than 30% errors across the IAT (n = 2),
who made more than 40% errors on any of the combined blocks (n = 7), or who completed
more than 10% of trials faster than 300 ms (n = 1). The final sample consisted of 206
participants (96 men, 107 women, 3 non-binary people; Mage = 30.24, SDage = 8.38). Rating

differences and IAT scores were calculated in the same way as for Experiment 1a. We report
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the results for the D4-score rather than for the D1-score as originally pre-registered, but we
note if any of the main results diverged when the latter score was used instead.
Data Analysis

The analytic strategy was identical to that of Experiment 1a, with the exception that
demand compliance and reactance exclusions were based on participants responding “Yes” or
“I don’t know” rather than them selecting the midpoint or higher on a rating scale.

Main Analyses.

Evaluative Ratings. Figure 1b shows the means and distributions of the rating
differences. In both conditions the CSpos Was rated higher than the CSyeg. In the high
distinctiveness group, the intercept (3.90) was significantly different from zero, F(1, 88) =
124.16, p <.001; in the low distinctiveness group, the intercept (2.14) was slightly smaller
but still highly significant, F(1, 86) = 69.06, p <.001. In other words, both groups showed
clear OEC effects. There was also an impact of distinctiveness, F(1, 174) = 16.28, p <.001,
1% = 0.09, [0.03, 0.16], BF10 = 105.37, such that the OEC effect was smaller in the low
distinctiveness condition than in the high distinctiveness condition. We should note that this
main effect was qualified by a significant interaction with task order, F(1, 174) =5.67, p =
.018, such that the effect of distinctiveness was only significant if the ratings were completed
before the IAT, F(1, 82) = 26.51, p <.001, not if they were completed after the IAT, F(1, 92)
= 1.17, p = .283. Finally, these results were unchanged when participants with incorrect
contingency memory were excluded (n = 14) or when participants with incorrect
manipulation memory were excluded (n = 8). When participants who reported possible
demand compliance or reactance were excluded (n = 73), the interaction between
distinctiveness and task order was non-significant (p = .116).

We again conducted exploratory analyses on the individual ratings. There was a

significant CS x distinctiveness interaction, F(1, 174) = 30.45, p < .001, indicating that the
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effect of distinctiveness differed between CSs. Similar to Experiment 1a, CSyeq ratings were
clearly moderated by distinctiveness, t(202.42) = -5.32, p <.001, while CSpos ratings were
not, t(188.70) = 0.05, p =.960. Also replicating Experiment 1a, CSneg ratings in the low
distinctiveness group (M =-0.11, SD = 1.95) did not differ from zero, t(101) =-0.57, p =
.567.

IAT Scores. The (bootstrapped) split-half reliability of the IAT was .82. Figure 2b
shows the means and distributions of IAT scores. In the high distinctiveness group, the
intercept (0.11) was not significantly different from zero, F(1, 88) = 3.93, p = .051 (note that
it was significant for the D1-score, p =.020, and when participants who reported demand
compliance or reactance were excluded, p =.050). The intercept in the low distinctiveness
group (0.25) on the other hand was highly significant, F(1, 86) = 26.01, p < .001. There was a
significant main effect of distinctiveness, F(1, 174) = 3.96, p =.048, n?% = 0.02, [0.0001,
0.0701], BF10 = 1.23, in the opposite direction than predicted: IAT scores were smaller in the
high distinctiveness condition than in the low distinctiveness condition. However, this effect
was not robust: it was non-significant for the D1-score (p =.081) as well as when participants
with incorrect memory were excluded (p = .348), when participants with incorrect
manipulation memory were excluded (p =.080), or when participants who reported possible
demand compliance or reactance were excluded (p = .262).

Exploratory Analyses. The positive reaction was rated as significantly more
distinctive in the high distinctiveness group (M = 6.94, SD = 2.04) than in the low
distinctiveness group (M =5.60, SD = 2.19), t(202.39) = 4.55, p <.001, d = 0.64, [0.35,
0.92], BF10 = 1825.17. The negative reaction was also rated as more distinctive in the high
(M =7.12, SD = 2.15) than in the low (M = 5.83, SD = 2.64) distinctiveness group, t(194.20)
=3.82,p <.001, d =0.53, [0.25, 0.81], BF10 = 122.06. In addition, the distinctiveness of each

reaction was correlated with the rating of the corresponding CS (positive reaction — CSpos
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rating: r =.21, t(204) = 3.09, p = .002; negative reaction — CSneq rating: r = -.18, t(204) = -
2.64, p =.009). However, mean distinctiveness ratings were uncorrelated with IAT scores, r
= .02, (204) = 0.24, p = .814.

Figures 3b and 4b show the pattern of attributions in the two groups. As expected,
stimulus attributions were rated significantly higher in the high distinctiveness group than in
the low distinctiveness group, both for the positive reaction (M =7.29, SD = 1.68, versus M =
6.25, SD = 1.79), 1(202.47) = 4.31, p <.001, d = 0.60, [0.31, 0.89], BF1o = 714.14, and for the
negative reaction (M = 7.62, SD = 1.82, versus M = 5.02, SD = 2.20), 1(195.88) =9.22, p <
.001, d = 1.29, [0.96, 1.61], BF10 > 10000. Stimulus attributions for each reaction were also
correlated with the evaluative rating of the corresponding CS (positive reaction — CSpos
rating: r =.27, t(204) = 3.93, p <.001; negative reaction — CSneg rating: r = -.43, t(204) = -
6.74, p <.001). Mean stimulus attributions were uncorrelated with IAT scores, r = -

.05, 1(204) = -0.66, p = .508.

Finally, many participants (64% in the high distinctiveness group and 65% in the low
distinctiveness group) reported having been aware we expected to find OEC effects. A
smaller but still substantial percentage in each group (respectively 50% and 40%) reported
having been aware we expected distinctiveness to have an impact.

Discussion

In Experiment 1b we replicated the self-report results of Experiment 1a: relative to
participants in the low distinctiveness condition, participants in the high distinctiveness
condition found the reactions more distinctive, attributed them more strongly to the stimuli,
and showed larger OEC effects (which was again primarily due to the CSneq ratings).
However, IAT scores did not exhibit the same pattern: the high distinctiveness group showed
very weak OEC effects (if any), while the low distinctiveness group showed clear OEC

effects. In sum, although the results of Experiments 1a-1b are in line with the idea that
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attributions play a role in OEC effects indexed via self-reports, they do not provide any
evidence that this is also the case for OEC effects as indexed via more automatic evaluations.

So far we tried to influence attributions solely by manipulating the distinctiveness of
the observed reactions. However, distinctiveness is only one variable that is considered to be
important by attribution theories. In order to try and generalize our conclusions, we set out to
use a different (preferably stronger) manipulation of attributions in Experiment 2.

Experiment 2

For Experiment 2 we developed a different manipulation of stimulus attributions.
Based on the attribution literature, we considered the possibility of manipulating all three
variables (consensus, consistency, and distinctiveness) at once, because configurations can
have cumulative effects on attributions (McArthur, 1972) and direct participants to a
“logical” attribution (Hewstone & Jaspars, 1987). However, a pilot study indicated that while
low consensus, consistency, and distinctiveness (LLL) information led to slightly weaker
stimulus attributions than high consensus, consistency, and distinctiveness (HHH)

information, the difference was actually less pronounced than in Experiments 1a-1b (pilot

materials and data are available at https://osf.io/3wb8g/). As including the distinctiveness
information somewhat complicated matters (because we had to show two models in order to
manipulate this variable for both reactions), we conducted a second pilot study to see if
providing only consensus and consistency information for reactions shown by a single model
would have a clearer impact on stimulus attributions (pilot materials and data are available at

https://osf.io/cfxp7/). Because low consensus and low consistency (LL) information indeed

reduced stimulus attributions relative to high consensus and high consistency (HH)
information, we decided to compare participants who received HH information to participants
who received LL information in Experiment 2. We again tested the impact of this

manipulation on OEC effects assessed via evaluative ratings and an anticipated liking IAT.


https://osf.io/3wb8g/
https://osf.io/cfxp7/
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The pilot also indicated that there was a large amount of variance in the LL group,
which suggested that the LL information mainly created uncertainty because it did not direct
participants toward a clear alternative cause to which the reactions could be attributed.
Therefore, we wanted to explore whether it would be possible to further reduce stimulus
attributions in an LL condition by providing a possible explanation for why the observed
reactions were low in terms of consensus and consistency. A third condition was therefore
included which provided LL information as well as an explanation (LL-E condition).

Most importantly, we predicted that participants would show OEC effects and that
these effects would be smaller in the LL and LL-E conditions than in the HH condition. We
also formulated two more exploratory predictions: OEC effects were predicted to be smaller
in the LL-E group than in the LL group, and the amount of variance in OEC effects was also
predicted to be smaller in the former group relative to the latter. Although these latter
predictions focused mostly on self-reports (because these were clearly correlated with
stimulus attributions in Experiments 1a-1b), we also tested them for the IAT scores.

Method
Participants and Design

In order to have 90% power to detect medium-sized differences between conditions
with two-sample t-tests, a minimum sample size of 258 participants (86 per condition) was
required. Because we estimated around 5% exclusions based on IAT performance and we
wanted to fully counterbalance the design (see below), we planned to recruit participants until
we had complete and useable data for n = 288 (after replacing participants who provided
incomplete data, who reported technical issues, who stated their data should not be used, or
who failed more than one attention check). Participants were recruited via Prolific using the
same criteria as before. After excluding incomplete entries (n = 10), entries from a participant

who restarted and completed the ratings twice (n = 2), entries from participants who indicated
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their data should be excluded (n = 1), and entries from participants who failed more than one
attention check (n = 3), the sample consisted of 289 participants with complete and useable
data (112 men, 172 women, 5 non-binary people; Mage = 31.11, SDage = 7.94; one more than
planned because one participant timed out but provided useable data).

We used a between-subjects design with three levels for condition: HH information,
LL information, and LL-E information. In addition, we counterbalanced stimulus assignment,
task order, and IAT block order across participants. Unlike in Experiments 1la-1b, we
recruited participants separately for each cell, resulting in almost perfect counterbalancing.
Materials

Because we now needed videos of only one model and no longer needed to ensure
that valence and believability were matched between two models, we used the pre-ratings
collected in preparation of Experiment 1a to select the most suitable positive reaction and the
most suitable negative reaction of one model (Model A from Experiments 1a-1b). After
selecting two videos that were clearly valenced and sufficiently believable, we again edited
these videos to vary the name on the label, resulting in four videos in total.

The IAT stimuli were identical to those used in Experiment 1b.
Procedure

Participants were again told that we were working with a company that was testing
new cookie recipes and that we had asked some people to try samples of two of those cookies
(Empeya and Plogo). We also mentioned that in order to get as much information as possible,
we had asked multiple people to taste the cookies and had also asked each person to taste
each cookie several times. Participants then watched the OEC videos, read the consensus and
consistency information, completed the evaluative measures, and answered several
exploratory questions. Note that unlike in Experiments 1a-1b, we included the manipulation

of attributions after the OEC phase. This was done because otherwise any obtained
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differences could have been due to participants in the LL group simply paying less attention
to the videos after already inferring from the LL information that the reactions would not be
informative (which was not an issue in Experiments 1la-1b because participants could not
know whether distinctiveness was high or low until they had actually watched the videos).
We also included several attention checks throughout the experiment so that we could
identify and exclude participants who did not read the questions.

OEC Phase. Participants were informed that during the taste tests we had asked
people to show us how they felt and recorded videos, and that they would see two of those
videos. Each participant was then shown two of the four videos: one in which the model
reacted positively to the CSpos and one in which the same model reacted negatively to the
CSneg. Which cookie name (Empeya or Plogo) was shown in the former video and which in
the latter depended on stimulus assignment. Similar to Experiments 1la-1b, both videos were
shown three times in a random presentation order with an inter-trial-interval of two seconds.

Consensus-Consistency Manipulation. Participants were given additional
information supposedly obtained from the other taste tests that we had conducted. Those in
the HH condition were told that “A/most everybody else’s reactions t0 the Empeya and Plogo
cookies were similar to the reactions you saw in the videos” (high consensus) and that “On
all of the other occasions that the person from the videos tasted the Empeya and Plogo
cookies, she always reacted to them like she did in the videos you saw” (high consistency). In
contrast, participants in the LL condition were told that “Almost everybody else’s reactions 10
the Empeya and Plogo cookies were different from the reactions you saw in the videos” (low
consensus) and that “On all of the other occasions that the person from the videos tasted the
Empeya and Plogo cookies, she never reacted to them like she did in the videos you saw”
(low consistency). Finally, participants in the LL-E condition also received the low consensus

and low consistency information, followed by a potential explanation: “You might be
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wondering why the reactions you saw in the videos differed from how most other people
reacted to the cookies and from how this person reacted to the cookies on other occasions. It
is important to mention that the person in the videos reported that she had eaten an extremely
spicy dish shortly before these videos were recorded. She told us that this seemed to influence
her sense of taste during the taste test.”

The information was followed by a manipulation check that required participants to
report what had happened when other people tasted the cookies (i.e., consensus) and what
had happened when the model tasted the cookies on other occasions (i.e., consistency).
Participants could only proceed after answering both questions correctly.

Evaluative Measures. The evaluative ratings and IAT were identical to those used in
Experiment 1b, except that a first attention check — which simply asked to indicate a specific
value on the rating scale — was intermixed with the ratings.

Exploratory Questions. Participants answered a number of exploratory questions
(including two further attention checks, one asking to indicate a specific value and one asking
to fill in a specific word). They were first asked to type in what they believed our hypotheses
to be (hypothesis awareness). Next, we assessed attributions for the stimulus, the person, and
the circumstances (i.e., “something about the specific circumstances in which the video was
filmed”). They were also asked to what extent they thought that the observed reactions could
inform them about the taste of the cookies (informativeness). We again assessed contingency
and manipulation memory; for the LL-E group, this also included an open-ended question
about the potential explanation that we had mentioned. Finally, we explained the main
hypotheses and asked participants whether they had been aware of each during the study,
whether their ratings had been based on demand compliance or reactance, whether their data
should be excluded, and whether they had encountered any issues.

Results
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Data Preparation

We excluded participants who made more than 30% errors across the IAT (n = 1),
who made more than 40% errors on any of the combined blocks (n = 7), or who completed
more than 10% of trials faster than 300 ms (n = 2). The final sample consisted of 279
participants (108 men, 166 women, 5 non-binary people; Mage = 31.04, SDage = 8.01).
Evaluative ratings and IAT scores were treated as in Experiments 1a-1b (in line with our pre-
registration for Experiment 2, we conducted the IAT analyses only with the D4-score).
Data Analysis

Analytic Strategy. Unlike for Experiments 1a-1b, the design was almost perfectly
balanced and it was not necessary to include the counterbalanced factors in the analyses
(although we did check afterwards if including them affected the interpretation of the main
results, which was not the case). To test for OEC effects, one-sample t-tests were conducted
for each group to see if the mean rating differences and IAT scores were significantly
different from zero. To test whether the groups differed from each other in the expected
manner, we conducted pairwise t-tests (using Holm-Bonferroni correction for multiple
comparisons) to compare the three conditions to one another. We also conducted an F-test of
equality of variances to test whether the variance was smaller in the LL-E condition than in
the LL condition. In line with our pre-registration, we explored whether stimulus attributions
and informativeness ratings were influenced by the manipulation in the expected way.
Finally, we checked whether the main results were changed if participants with incorrect
contingency memory were excluded, if participants with incorrect manipulation memory
were excluded, or if participants who reported potential demand compliance or reactance
were excluded. All other analyses were not pre-registered and were purely exploratory.

Main Analyses.
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Evaluative Ratings. Figure 5 shows the means and distributions of the rating
differences. The difference between CS ratings was significantly larger than zero in the HH
condition (M =5.08, SD = 3.18), t(90) = 15.26, p <.001, d = 1.60, [1.29, 1.91], BF1o >
10000, in the LL condition (M = 2.14, SD = 3.70), t(92) = 5.58, p < .001, d = 0.58, [0.36,
0.80], BF10 > 10000, and in the LL-E condition (M = 1.73, SD = 3.35), t(94) = 5.05, p < .001,
d =0.52, [0.30, 0.73], BF10=6759.77. In other words, all three groups showed clear OEC
effects. Pairwise comparisons indicated that OEC effects were significantly larger in the HH
group than in the LL group, (corrected) p <.001, d = 0.85, [0.54, 1.17], BF10 > 10000, as well
as larger than in the LL-E group, p <.001, d = 1.03, [0.70, 1.35], BF1o > 10000. However, the
size of OEC effects did not differ between the LL and the LL-E groups, p =.420,d =0.12, [-
0.17, 0.40], BF1 = 0.21. Finally, while the variance in the LL-E group (11.19) was slightly
smaller than the variance in the LL group (13.70), the difference was not significant, F(92,
94) =1.22, p =.332. The results were unchanged when participants with incorrect
contingency memory were excluded (n = 35), when participants with incorrect manipulation
memory — including those in the LL-E group who could not report the provided explanation —
were excluded (n = 14), or when participants who reported potential demand compliance or

reactance were excluded (n = 44).
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Figure 5

Means and Distributions of Differences Between CS Ratings in Experiment 2
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Note. Dots represent the data of individual participants (with random noise added along the
horizontal axis to improve clarity). Black circles and error bars indicate means and 95%
confidence intervals. Grey areas represent the distribution of the data. Zero (i.e., no difference
between CSpos and CSneg ratings) is indicated by the dashed line. HH: high consensus and
high consistency. LL: low consensus and low consistency. LL-E: low consensus, low

consistency, and availability of an explanation.

We again conducted exploratory analyses on the individual CS ratings. Both the
ratings of the CSpos and the ratings of the CSneg differed significantly from zero in all three
conditions, with the exception of the CSpeg ratings in the LL-E group (M =-0.21, SD = 2.07),
t(94) =-1.01, p = .316. Otherwise, the results for the individual ratings were similar to the
results reported for the difference scores.

IAT Scores. The (bootstrapped) split-half reliability of the IAT was .81. Figure 6
shows the means and distributions of IAT scores in the three conditions. IAT scores were

significantly larger than zero in the HH condition (M = 0.45, SD = 0.55), t(90) = 7.94, p <
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.001, d = 0.83, [0.59, 1.07], BF10 > 10000, the LL condition (M = 0.25, SD = 0.53), t(92) =
4.52, p <.001, d = 0.47, [0.25, 0.68], BF10 = 917.60, and the LL-E condition (M = 0.18, SD =
0.56), t(94) = 3.08, p =.003, d = 0.32, [0.11, 0.52], BF10=9.15. Similar to the ratings, OEC
effects were larger in the HH condition than in the LL condition, p =.024, d = 0.38, [0.08,
0.67], BF10 = 3.35, as well as larger than in the LL-E condition, p =.002, d = 0.50, [0.20,
0.80], BF10 = 33.10, while the LL and LL-E conditions did not differ, p =.360, d = 0.13, [-
0.15, 0.42], BF10 = 0.23. The variance was also similar in the LL (0.28) and the LL-E (0.31)
conditions, F(92, 94) = 0.91, p = .634. The results were unchanged when participants with
incorrect contingency memory were included, although the evidence for the comparisons
between the HH and the two other groups was more convincing (HH vs. LL: p =.002,d =
0.52, BF10=26.24; HH vs. LL-E: p <.001, d = 0.67, BF10 = 575.91). The results were also
unchanged when excluding participants who did not remember the manipulation or who

reported potential compliance or reactance.

Figure 6

Means and Distributions of IAT Scores in Experiment 2

IAT Score
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Note. Dots represent the data of individual participants (with random noise added along the
horizontal axis to improve readability). Points and error bars indicate means and 95%
confidence intervals. Grey areas represent the distribution of the data. Zero (i.e., no difference
between speed on learning-compatible and on learning-incompatible blocks) is indicated by
the dashed line. HH: high consensus and high consistency. LL: low consensus and low

consistency. LL-E: low consensus, low consistency, and availability of an explanation.

Exploratory Analyses. Figures 7 and 8 show the pattern of attributions (for the
positive and the negative reaction, respectively) in the three groups, which seemed largely in
line with expectations. Stimulus attributions for the positive reaction were strongest in the
HH group (M = 8.10, SD = 1.40), slightly weaker in the LL group (M =7.38, SD = 1.74), and
weakest in the LL-E group (M = 6.67, SD = 2.04). Pairwise comparisons confirmed that all
three groups differed significantly from one another (HH vs. LL: p =.011, d = 0.46, [0.16,
0.75], BF10 = 13.14; HH vs. LL-E: p <.001, d = 0.81, [0.50, 1.12], BF10 > 10000; LL vs. LL-
E: p=.011,d=0.37, [0.08, 0.66], BF1o = 3.11). The pattern for the negative reaction was
similar, with the strongest stimulus attributions in the HH group (M = 7.54, SD = 2.16),
weaker stimulus attributions in the LL group (M = 6.81, SD = 2.21), and the weakest stimulus
attributions in the LL-E group (M = 5.85, SD = 2.54), and significant differences between all
three groups (HH vs. LL: p =.033, d = 0.33, [0.04, 0.63], BF10 =1.73; HH vs. LL-E: p <
.001,d =0.71, [0.41, 1.02], BF10 = 5977.85; LL vs. LL-E: p =.010, d = 0.40, [0.11, 0.69],
BF10 = 5.07). We also checked whether the variance of stimulus attributions was larger in the
LL than in the LL-E condition, which was not the case for either the positive reaction
(variances of respectively 3.02 and 4.16), F(92, 94) = 0.73, p = .125, or the negative reaction
(variances of respectively 4.88 and 6.47), F(92, 94) = 0.75, p = .175. Finally, stimulus

attributions for the positive reaction were correlated with the CSpos ratings, r = .37, t(277) =
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6.65, p <.001, stimulus attributions for the negative reaction were correlated with the CSneg
ratings, r =-.38, t(277) =-6.82, p <.001, but mean stimulus attributions were uncorrelated

with AT scores, r = .07, t(277) = 1.23, p = .221.

Figure 7

Means and Distributions of Attributions for the Positive Reaction in Experiment 2
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Note. The left panels show the results for stimulus attributions, the middle panels show the
results for person attributions, and the right panels show the results for circumstances
attributions. Dots represent the data of individual participants (with random noise added
along the horizontal and vertical axes to improve clarity). Black circles and error bars
indicate means and 95% confidence intervals. Grey areas represent the distribution of the
data. HH: high consensus and high consistency. LL: low consensus and low consistency. LL-

E: low consensus, low consistency, and availability of an explanation.
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Figure 8

Means and Distributions of Attributions for the Negative Reaction in Experiment 2
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Note. The left panels show the results for stimulus attributions, the middle panels show the
results for person attributions, and the right panels show the results for circumstances
attributions. Dots represent the data of individual participants (with random noise added
along the horizontal and vertical axes to improve clarity). Black circles and error bars
indicate means and 95% confidence intervals. Grey areas represent the distribution of the
data. HH: high consensus and high consistency. LL: low consensus and low consistency. LL-

E: low consensus, low consistency, and availability of an explanation.

The reactions were also rated as significantly more informative in the HH group (M =
7.77, SD = 1.34) than in the LL group (M = 6.17, SD = 2.57), p <.001, d = 0.78, [0.46, 1.08],
BF10 > 10000, and than in the LL-E group (M =5.47, SD = 2.30), p <.001, d = 1.21, [0.87,
1.55], BF10 > 10000. The LL and LL-E groups differed slightly from one another, but the
evidence for this difference was weak, p =.026, d = 0.29, [-0.003, 0.575], BF1o = 0.95. The
variance of informativeness ratings was not significantly larger in the LL group (6.62) than in

the LL-E group (5.27), F(92, 94) = 1.26, p = .273. Interestingly, informativeness ratings were
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correlated significantly with evaluative ratings, r = .54, t(277) = 10.64, p <.001, as well as
with AT scores, r =.19, t(277) = 3.27, p = .001.

Finally, many participants (68% of the HH group, 53% of the LL group, and 61% of
the LL-E group) reported having been aware that we expected to find OEC effects. A smaller
but still substantial percentage of participants in each group (respectively 29%, 37%, and
48%) reported having been aware that we expected consensus and consistency (and the
availability of an explanation) to have an impact.

Discussion

Experiment 2 again tested the idea that attributions play a role in OEC but relied on a
different manipulation. Our main prediction was confirmed: participants who received low
consensus and consistency information showed significantly smaller OEC effects than
participants who received high consensus and consistency information. Unlike in
Experiments 1a-1b, the manipulation influenced not only evaluative ratings but also IAT
performance. We did not obtain evidence to support our secondary prediction that including
an explanation (i.e., the LL-E condition) would reduce both the size and variance of OEC
effects relative to the LL condition. Given participants’ responses to the attribution and
informativeness questions, this is not very surprising: stimulus attributions and
informativeness ratings were significantly but only slightly reduced in the LL-E group
relative to the LL group, while the amount of variance did not differ. In other words, it seems
that although including the explanation may have helped to move participants slightly further
away from stimulus attributions, this impact was too weak to significantly reduce OEC
effects. It is worth mentioning, however, that participants in the LL-E group did not rate the
CSneg significantly below zero, whereas participants in both other groups did.

General Discussion
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In this paper we set out to explore the role that causal attributions play in
observational conditioning. Drawing on the attribution literature, we expected that
distinctiveness information (Experiments 1a and 1b) as well as consensus and consistency
information (Experiment 2) would influence how much a model’s emotional reaction towards
a stimulus (a cookie) would be causally attributed to that stimulus. Accordingly, we tested
whether these types of information influenced how much an observed reaction changed the
observer’s own evaluations of the stimulus; in other words, whether distinctiveness,
consensus, and consistency moderated observational evaluative conditioning (OEC) effects.

Overall, we obtained clear evidence of OEC effects, as reflected by ratings and two
different IATs. Moreover, distinctiveness had the expected impact on OEC effects as indexed
by evaluative ratings, which seemed to be mostly due to the ratings of the stimulus that was
followed by a negative reaction. However, OEC effects as indexed by automatic evaluations
were not moderated by distinctiveness in the expected manner. In contrast, a combination of
consensus and consistency information did moderate both self-reports and automatic
evaluations. While including a potential explanation alongside the low consensus and low
consistency information served to further reduce stimulus attributions, this was not reflected
in the OEC effects. Finally, stimulus attributions were generally affected by our
manipulations in the expected manner and mostly correlated with the size of OEC effects
measured via self-reports. Taken together, our findings seem in line with the idea that causal
attributions play an important role in observational conditioning.

In what follows, we consider the theoretical implications of our findings for
observational conditioning research and take a closer look at some of our findings from the
perspective of the broader attribution literature. Finally, we consider the limitations of our
work as well as promising avenues for future investigation.

Theoretical Considerations
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As mentioned in the introduction, our research was inspired by the idea that
observational conditioning effects (at least in humans) are mediated by inferential processes
(e.g., Baeyens et al., 2001; Kasran et al., 2022b; see also Mitchell et al., 2009). We focused
on a specific type of inference, namely causal attributions, and found that manipulations
designed to target people’s causal attributions (i.e., to what extent they considered the
stimulus to be the cause of the model’s reaction) influenced observational conditioning.
Overall, our findings seem more in line with an inferential than with a (purely) associative
explanation of observational conditioning. For instance, it is unclear how one could explain
the impact of the consensus and consistency information on OEC effects from a purely
associative perspective, especially given that the information was provided only after the
OEC phase, at which point the relevant associations would presumably have already been
formed.

We should note, however, that our findings cannot distinguish between a purely
propositional account (which assumes that all types of information are encoded in
propositions and that all types of evaluations emerge from propositional processes) and a
dual-process account (which assigns a role to both associative and propositional processes;
e.g., McConnell & Rydell, 2014; Gawronski & Bodenhausen, 2018). In fact, some of our
findings seem to fit better with the latter. Because many dual-process theories assume (a) that
pairing-based information (such as the co-occurrence of a stimulus and a model’s reaction) is
encoded via associative processes, (b) that evaluations often emerge from some combination
of propositional and associative processes, and (c) that automatic evaluations are more likely
than self-reported evaluations to reflect an impact of associations, such theories can easily
account for the fact that self-reported evaluations were moderated by distinctiveness
information while automatic evaluations were not. However, a purely propositional

perspective can explain such patterns as well (albeit in a post hoc manner) by assuming that
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participants also form a proposition based on the mere pairings (e.g., De Houwer 2018) and
that such a proposition is easier to retrieve automatically than a proposition based on
combining pairing-based information with additional information (as some episodic memory
models propose; Stahl & Aust, 2018). In sum, our findings can be accommodated by both
propositional and dual-process perspectives (depending on the assumptions that are made).
Still, they are informative because they add further weight to the idea that theories of
observational conditioning should assign an important role to inferential processes.

While most of our main findings were in line with predictions, we also obtained some
results that were more unexpected. Specifically, evaluations of the stimulus that was followed
by a positive reaction were not always sensitive to our manipulations, the distinctiveness
manipulation had only a weak or even no impact on OEC effects, and stimulus attributions
were quite strong even in the low distinctiveness (Experiments 1a-1b) and low consensus and
consistency (Experiment 2) conditions. However, it is important to realize that we focused on
only three variables that are known to influence attributions. When we consider certain
qualifications and criticisms of this approach that have been voiced in the attribution
literature, some of these more unexpected findings appear to fit quite well with what is
known about causal attributions.

First, participants’ evaluations of the stimulus that was followed by a positive reaction
seemed to be less affected by distinctiveness than evaluations of the stimulus that was
followed by a negative reaction. This asymmetry may have been due to the type of stimuli
that we used (i.e., cookies). Specifically, people have considerable prior knowledge about
cookies in general, which could have a large impact given that consensus, distinctiveness, and
consistency do not provide all of the covariation information that may be considered relevant
for attributions (e.g., Cheng & Novick, 1990; Forsterling, 1989; Pruitt & Insko, 1980). For

example, they do not specify how other people usually react to other stimuli of the same type.
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These unspecified relations are not simply ignored when making attributions; instead, people
tap into their knowledge about the real world to fill in the gaps (Novick et al., 1992) and to
determine how to use the information that is explicitly provided (Hilton & Slugoski, 1986). In
our case, participants may have assumed that “most people react positively to most cookies”
based on what they know about real cookies. If so, they may have been predisposed to
attribute a positive reaction to the cookie and made limited use of the information provided to
them. In contrast, a negative reaction may have been seen as a counter-normative event which
participants were already be more inclined to attribute to the model (see Hilton, 2017), which
they then readily did if the information (e.g., low distinctiveness) was in line with this.
Second, distinctiveness had a surprisingly weak or even no impact on OEC effects.
One explanation may be that this information was provided prior to the observation phase and
was perhaps retrieved only to a limited extent later on, while the consensus and consistency
information was encountered immediately before the evaluative measures. However, there
may also be a theoretical reason for the relatively weak impact of distinctiveness. An
important distinction that has been made in the attribution literature is that between causal
explanations (i.e., concluding that an event was caused by a person or stimulus) and
dispositional attributions (i.e., attributing a general characteristic or property to a person or
stimulus; Hilton et al., 1995). In the context of observational conditioning the latter kind of
attribution may actually be more relevant: we would expect a negative evaluation of a cookie
to depend on the inference that the cookie is bad (i.e., the attribution of negative properties to
the cookie). Importantly, research has shown that how people use covariation information
may differ for causal explanations and dispositional attributions: while causal stimulus
attributions tend to rely more on “contrast” information such as distinctiveness (i.e., what

happens when the stimulus is absent), dispositional stimulus attributions tend to rely more on
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“generalization” information such as consensus (i.€., what happens in other instances when
the stimulus is present; Hilton et al., 1995; Van Overwalle, 1997).

In our studies the distinctiveness information may therefore have been less
informative than the consensus and consistency information. Specifically, low consensus and
consistency information implies a lack of generalization (across persons and time) which may
prevent one from inferring the properties of the stimuli, while low distinctiveness information
merely implies that there is an alternative cause (i.e., the person), which does not necessarily
mean that the observed reactions do not align with the actual properties of the stimuli.
Similarly, high consensus and consistency information implies a strong degree of
generalization which allows one to confidently infer the properties of the stimuli, while high
distinctiveness information merely implies that the observed reactions diverged from how the
models usually react, which could lead to several inferences that would not necessarily result
in stronger observational conditioning (e.g., some participants mentioned in their open-ended
responses that the cookies may not have tasted like typical cookies or may have contained a
specific ingredient). Finally, note that if dispositional attributions are indeed more relevant
for observational conditioning, the “informativeness” question included in Experiment 2 may
actually have been more appropriate than the “stimulus attribution” question (in this regard, it
is interesting that only responses to the former were correlated with the size of IAT effects).

Of course, the above considerations do not explain why the IAT effect was
numerically larger in the low distinctiveness group than in the high distinctiveness group
(although this trend was weak and only significant in Experiment 1b). We do not have a
readily available explanation for this unexpected pattern, which may simply be spurious. One
possibility is that exposing participants to two different models (which, while necessary to

manipulate distinctiveness, was not central to our purposes) introduced a source of noise into
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their IAT performance.? If so, the pattern observed on the IAT in Experiments 1a-1b may
simply have been an artifact of the set-up that we used in those experiments.

Finally, it was interesting that stimulus attributions, even when reduced by our
manipulations, remained quite strong (i.e., often still above the midpoint of the scale). This
difficulty to draw participants away from stimulus attributions may be related to the more
general tendency for people to believe that behaviors that fall into the category of emotions —
as opposed to behaviors that fall into the categories of voluntary actions or accomplishments,
for example — are due to stimuli (e.g., Hilton, 2017; McArthur, 1972).

In sum, what we know about attributions in general can help explain some of the
subtleties in our findings. This strengthens our conclusion that attributions guide
observational conditioning and paves the way for a more sophisticated analysis of the
attributional processes involved in this and other types of (social) learning.

Limitations and Future Directions

The current research has a number of limitations, some of which may inform future
studies on this topic.

First, similar to most observational conditioning research but unlike typical attribution
research — which usually requires participants to make attributions for a single behavior at a
time — the OEC phase showed two reactions, a positive reaction to one CS and a negative
reaction to another CS. Because we wanted to influence attributions for both reactions, it was
challenging to adapt typical consensus, distinctiveness, and consistency manipulations to the

current context. For example, saying that a model likes most cookies would constitute low

2 For instance, each cookie was related not only to a reaction with a specific valence (i.e., positive or
negative) but also to a specific model (i.e., the picky or the non-picky model). Therefore, during the IAT the CS
could have induced memory retrieval of the valenced reaction as well as of the model who showed the reaction.
In the low distinctiveness condition, for example, the CSneg may have made participants think about the picky
model who was said to dislike many things, and who may have been negatively valenced herself as a result. This
could have exacerbated participants’ evaluative responses to the CSeg relative to the high distinctiveness
condition, where the CSyeg Was related to the non-picky model.
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distinctiveness information for the positive reaction but high distinctiveness information for
the negative reaction, which meant that we had to show two different models in order to
manipulate the distinctiveness of both reactions. Future research could look at situations in
which attributions for only one stimulus are targeted and use information that is as close as
possible to manipulations that have proven to be effective in attribution research. Relatedly, it
is worth noting that we presented the information aimed at manipulating attributions in a
different manner than the information about the reactions (i.e., via language versus via
videos).? Given that videos are likely rather salient and memorable relative to a few sentences
of text, it is possible that this choice influenced the results that we obtained (e.g., by making
it particularly difficult for participants to ignore or question the observed reactions to the
cookies). Therefore, it would be interesting if future research tried to eliminate such
differences in presentation format.

Second, although this does not affect our main conclusions in terms of OEC effects,
our assessment of attributions was not very fine-tuned. We assessed attributions via rating
scales which may have been somewhat ambiguous to participants. In addition, we did not
make participants rate all possible causes and combinations thereof (although we did provide
the opportunity to supplement their ratings with open-ended responses). In Experiment 2 we
also used the phrase “the specific circumstances”, which could be interpreted as either a time
attribution or an attribution to the specific combination of person, stimulus, and time
(Forsterling, 1989; see Hewstone & Jaspars, 1987, for an argument that “the particular
occasion” may be more appropriate). Finally, the questions were probably more targeted at

causal explanations than at dispositional attributions, while the latter may be more relevant to

3 When we pilot tested the distinctiveness manipulation, we did explore whether we could manipulate
this factor by showing additional videos of the models reacting positively or negatively to several other cookies.
However, the video-based manipulation did not influence the expected attributions as clearly as the text-based
manipulation and created a number of issues (e.g., participants trying to remember all cookie names or
comparing the strength of the target reactions to the additional reactions). We therefore opted to use the text-
based manipulation in our main experiments.
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observational conditioning. Therefore, future research could use more refined measures of
attributions and phrase the questions in such a way that participants are asked to report
dispositional attributions (see for example Hilton et al., 1995; Van Overwalle, 1997, 2006).

Third, with the exception of the IAT in Experiment 2, our conclusions are based
mostly on self-reports. If participants were aware of how we expected them to respond,
demand compliance could have played a role in the patterns that we observed (i.e., the
predicted impact of distinctiveness, consensus, and consistency on evaluative ratings). Still,
the mere fact that many participants reported having been aware of this hypothesis does not
necessarily mean that they actually complied with the perceived experimenter demand. In
addition, we used a very liberal criterion for hypothesis awareness; far fewer participants
mentioned the distinctiveness or the consensus-consistency hypotheses in their open-ended
answers. Nevertheless, it remains a possibility that participants intentionally manipulated
their responses. Moreover, while evaluations measured with an IAT might be considered
more difficult to control than self-reports, research has shown that participants can increase or
decrease their IAT scores when instructed to do so, usually by intentionally slowing down on
either the congruent or the incongruent blocks (Fiedler & Bluemke, 2005; Réhner et al.,
2013). It is therefore possible that some participants in the current study manipulated their
IAT performance, in which case our inclusion of the IAT did not provide any safeguard
against the impact of demand compliance. In sum, it would be good to replicate the current
results in contexts where the hypothesis is less obvious to participants (e.g., because a cover
story successfully hides the study’s purpose) as well as in contexts that allow for the
inclusion of a measure of actual behavior (e.g., letting participants choose one of the two
types of cookies to taste themselves).

Fourth, we focused on the formation of evaluations. Future research could extend

these ideas to cases in which existing evaluations are changed via observational conditioning,
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as well as to other behaviors (e.g., fear). Yet another question is to what extent these ideas
could be applied to observational conditioning in children or even non-human species.
Although attributions can of course only be assessed with verbal organisms, this does not
preclude the possibility that certain determinants of attributions (see below) could moderate
observational conditioning in nonverbal organisms (especially given that some of the
determinants of attributions seem to overlap with known moderators of classical
conditioning; Alloy & Tabachnik, 1984; Eelen, 2018). Perhaps an organism’s capacity for
observational conditioning might even be related to the extent to which they show sensitivity
to manipulations of attributions.

Finally, we focused on only three variables that are known to affect attributions
(consensus, consistency, and distinctiveness). However, many other predictions can be
derived from applying attribution theories to observational conditioning. For example, Kelley
(1973) drew attention to how a given cause may be “discounted” when another plausible
cause is already present and producing the effect; conversely, a cause may be “augmented”
when the effect occurs in the presence of another, inhibitory cause. Although dispositional
attributions may be slightly less sensitive to discounting and augmentation than causal
explanations (Van Overwalle, 2006), it would still be interesting to test for observational
conditioning when another cause seems to be producing or inhibiting the model’s behavior.
We also mentioned how attributions may rely on covariation information left unspecified by
the three variables. The influence of such information could be investigated by explicitly
manipulating it (e.g., Cheng & Novick, 1990; Pruitt & Insko, 1980) or by measuring the
assumptions that participants have about it based on prior knowledge (e.g., Novick et al.,
1992). It is important to realize that these assumptions will depend heavily on the type of

stimulus: while positive expectations are likely attached to cookies, participants may have
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completely different assumptions about other stimuli. As a consequence, attributions are
probably more easily manipulated for some stimuli than for others.

Taking a step back, the points above suggest that when we focus solely on the
information contained within the pairing of a stimulus and a model’s reaction, we risk
missing much of the larger picture. That is, a wealth of other information (background
knowledge, prior experiences, assumptions, and so on) can shape how we symbolically
respond to that pairing. This echoes a recent proposal that many types of evaluative learning
(including OEC) are actually symbolic instances of learning, rather than non-symbolic
instances of learning driven purely by the co-occurrence of two stimuli in space and time (De
Houwer & Hughes, 2016, 2020). In other words, if we focus disproportionately on the
observed pairings and not enough on how our history of learning is brought to bear on our
response to those pairings, we effectively treat observational conditioning as a non-symbolic
phenomenon, which seems to go against much of what we know about (human) behavior.
Conclusion

Prior research has suggested that observational conditioning (i.e., a change in
behavior due to observing a model’s emotional reaction to a stimulus) relies at least partially
on inferential processes. Here, we focused on a specific type of inferences, namely causal
attributions, and applied knowledge from the attribution literature to derive predictions about
factors that may strengthen or weaken observational conditioning effects. Both
distinctiveness information and a combination of consensus and consistency information
were found to influence the extent to which the model’s reaction was attributed to the
stimulus, as well as the magnitude of the observational conditioning effect (although
distinctiveness had the expected impact only on self-reports, not on automatic evaluations).
These results are largely in line with the idea that causal attributions play an important role in

observational conditioning, further strengthening the case for an inferential explanation of
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this phenomenon and illustrating the potential value of attribution theories for future work on

observational conditioning and social learning more generally.
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