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Abstract 1 

In a highly powered (n = 143) pre-registered study, we investigated how individuals form generalised 2 

and contextualised beliefs about social groups. We adopted an impression formation paradigm in 3 

which participants were shown members of two groups exhibiting different behaviours within the 4 

same context (group as predictive cue), or only one group exhibiting different behaviours in two 5 

contexts (context as predictive cue). In the respective learning contexts, participants linked the 6 

presented groups with the characteristics underlying the behaviour of their members. Differently, in 7 

the “group as predictive cue” condition, group characteristics were as strong in a novel context as in 8 

the learned contexts, indicating generalized stereotype formation, whereas in the “context as 9 

predictive cue” condition, they did not appear, indicating context-specific stereotype formation. 10 

These results suggest that whether beliefs about groups are learned in a generalized or in a context-11 

specific way depends on the predictive value of the context information. 12 

 13 

Keywords: Impression formation; context dependency; contingency learning; occasion setting; 14 

stereotype formation 15 
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Individuals develop impressions of social groups through contact experiences with exemplars of these 1 

groups (see models of impression formation, e.g., the Dual Process Model, Brewer, 1988, or the 2 

Continuum Model, Fiske & Neuberg, 1990). Such group-based impressions can become rigid and 3 

widely accepted, developing into overgeneralized stereotypical beliefs about the group (Schneider, 4 

2004). Group impressions shape our perceptions, judgements, and behaviours towards group 5 

members. A central question regarding the operation of group impressions is whether they are 6 

broadly applicable in all situations, or whether they are enacted in specific contexts and operate only 7 

in those particular circumstances. Previous findings support both the generalisation account (Fiske, 8 

1998; Schneider, 2004) and the contextualisation account (Blair, 2002; Gawronski & Sritharan, 2010). 9 

For example, some research has shown that social categories (e.g., male or female) are generally 10 

associated with particular traits or characteristics (e.g., strong or caring), arguing for the 11 

generalisation account that our impressions of the categories are global and context independent 12 

(Banaji & Hardin, 1996; Blair & Banaji, 1996; Devine, 1989). Conversely, other research has shown 13 

that group-related characteristics differ depending on the situation in which members of the group 14 

are encountered (Huang & Rothermund, 2023a; Kornadt & Rothermund, 2011, 2015) and are elicited 15 

only in situations that are relevant to those specific characteristics (e.g., when crossing the street, old 16 

people are expected to be slow), supporting the contextualised account of social impressions and 17 

stereotypes (Casper et al., 2010, 2011; Hackel et al., 2022; Huang & Rothermund, 2023a, 2023b; 18 

Wigboldus et al., 2003). 19 

To date, previous research has been limited to demonstrating the context-independent or 20 

context-dependent effects; further studies are needed to reveal the conditions under which either 21 

generalized or context-dependent beliefs about social groups develop. To fill this gap, the present 22 

study aimed to examine the formation process of group impressions. In particular, we were interested 23 

in uncovering the principles under which group impressions are formed in a context-independent and 24 

context-dependent manner. 25 
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The formation of group impressions can be viewed as a contingency learning1 process 1 

(Brigham, 1971; Kutzner & Fiedler, 2017). During contact with group members, individuals categorise 2 

them according to their group membership and infer certain characteristics or traits from their 3 

actions or behaviours (Brewer, 1988; Fiske & Neuberg, 1990). The co-occurrence of category 4 

information and the relevant trait, together with the perceived causality between them2, leads to the 5 

establishment of the contingency between the group cue and the trait outcome, which can be 6 

explained in close analogy to processes in classical conditioning (Rescorla & Wagner, 1972; Wagner & 7 

Rescorla, 1972). As a result, group impressions are formed that consist of group-trait pairings. 8 

Notably, the formation process of group impressions typically takes place in specific situations or 9 

under certain circumstances, behaviours of social agents do not occur in a contextual vacuum. The 10 

ubiquitous situational or contextual information also has the potential to be learned as a predictor of 11 

the occurrence of the trait outcome, and can either compete or interact with the category 12 

information in predicting behavioural outcomes (see context conditioning, Andreatta & Pauli, 2021; 13 

Kroes et al., 2017). 14 

Drawing on the learning literature, two types of learning outcomes can occur when multiple 15 

cues (i.e., group and context) co-occur with an outcome (i.e., a trait or behaviour). One possibility is 16 

that the group cues compete with the contextual cue, resulting in reduced learning of the latter 17 

because it is not a unique predictive or salient cue. In this scenario, generalized or context-free group 18 

impressions would be formed. Alternatively, the group may interact with the contextual cues if the 19 

contextual cue provides unique predictive value that is not contained in the group information, 20 

resulting in the formation of context-dependent group impressions. Such impressions may be formed 21 

in a manner similar to occasion setting (Bouton & Swartzentruber, 1986), in which the contextual cue 22 

                                                            
1 In the learning literature, acquisition of relations between cues and outcomes is often referred to as 
“associative learning” (e.g., Shanks, 1995). We decided to use the more theory-neutral term contingency 
learning in order to avoid an equivocation of the to be explained effect with the underlying mechanism that 
might produce this effect (e.g., association formation), since alternative explanations of the effects are possible 
(e.g., propositional reasoning). 
2 To be noted, when forming group impressions, the perceived causality between the group and the traits may 
differ substantially from the actual causality. Research on stereotypes has shown that stereotypical beliefs can 
emerge from biased or even illusory correlations between groups and traits (Hamilton & Gifford, 1976; 
Stroessner & Plaks, 2013). 
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acts as a modulator that determines the occurrence of the trait outcome for the group cue. 1 

Alternatively, as suggested by configural learning theory (Pearce, 1987, 1994), the combination of 2 

group and contextual cues may act as an integrated cue to predict the trait outcome. In addition, the 3 

context cue itself may also be learned to directly predict the occurrence of the behavioural outcome 4 

(see elemental models of learning; Rescorla & Wagner, 1972). 5 

In the current study, we propose that the perception of the informative value of context cues 6 

shifts the learner's attention to the context (see the theory of selective attention, Mackintosh, 1975; 7 

see also the Attentional Theory of Context Processing, ATCP, Rosas et al., 2006). This will result in 8 

different learning outcomes. When the contextual cue is perceived to enhance the predictive 9 

accuracy of the group's behaviour (e.g., people notice that members of group A give brilliant 10 

presentations during the sessions of a conference, but behave arrogantly during the conference 11 

dinner), then the context cues (i.e., conference vs. dinner) become integrated with the group cue in 12 

impression formation, leading to the formation of context-dependent impressions in which the traits 13 

are attributed to the group only in the learned, relevant contexts. Alternatively, if group membership 14 

alone perfectly predicts group behaviour, or when context information does not contribute to or 15 

improve the prediction, the group cue (i.e., group A vs. B) will influence learning rather than the 16 

contextual cue. This will lead to the formation of context-free, generalized impressions of the group, 17 

in which traits are attributed to the groups regardless of the circumstances. In summary, we 18 

hypothesised that during the impression formation process, if the context is perceived to increase the 19 

specificity of the prediction of group behaviour, contextualised impressions of the group will be 20 

formed. Otherwise, if contextual information is not informative for predicting group behaviour, 21 

generalised impressions of the group will be formed. 22 

The present study 23 

To test these hypotheses, we adopted an impression formation paradigm (Rydell & 24 

McConnell, 2006), in which participants were asked to form impressions of groups by learning the 25 

behaviours of their group members in specific situations. To ensure that participants had no prior 26 

knowledge of the group or context, we used artificial names (i.e., Lerians or Fenians) and coloured 27 
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backgrounds (i.e., blue or yellow) to indicate the groups and contexts, respectively (see also Rydell & 1 

Gawronski, 2009). The behaviours exhibited by the group members indicated that the person was 2 

either competent or warm. Participants were randomly assigned to either the “group as predictive 3 

cue” condition, in which the group was the perfect predictor of group behaviour, or the “context as 4 

predictive cue” condition, in which the context was informative for the behaviour of the respective 5 

group. In the group as predictive cue condition, they were presented with exemplars of one group 6 

behaving competently and exemplars of another group behaving warmly in the same context (e.g., 7 

Lerians-warm and Fenians-competent in a blue context). In the context as predictive cue condition, 8 

participants were presented with exemplars of only one group who consistently behaved 9 

competently in one context but warmly in another context (e.g., Lerians-warm in a blue context and 10 

Lerians-competent in a yellow context). After learning, participants had to rate the groups in terms of 11 

their competence and warmth in the learned contexts (i.e., the matching context). To test whether 12 

the traits were learned to be paired exclusively with the groups that had been learned to display the 13 

traits (i.e., the matching group), we also introduced a novel group (e.g., Zipians) as a control group in 14 

the test phase. Crucially for testing our hypotheses, we added a novel context (e.g., a green context) 15 

during the test phase, in order to investigate whether the learned group-trait pairings transferred 16 

from the learned context to the novel context.  17 

The learning effects of group-trait pairings were calculated by subtracting the ratings of 18 

irrelevant traits from relevant traits for the same test stimulus3 (see Table 1). Specifically, relevant 19 

traits were those paired with the group in a given context during the learning phase, while irrelevant 20 

traits were those not paired with the group in that context. In the “group as predictive cue condition”, 21 

for example, “warm” and “competent” were relevant and irrelevant traits for Lerians in the blue 22 

context, respectively. For both conditions, we expected to see higher difference scores for the 23 

matching group compared to the novel group (e.g., Lerians-warm vs. Zipians-warm) in the previously 24 

                                                            
3 This approach was suggested by a reviewer (Jan De Houwer). Compared to the original trait ratings, the 
difference between relevant and irrelevant traits is supposed to more accurately reflect the strength of specific 
group-trait pairings, independent of overall group impressions. The analysis of the original ratings, as pre-
registered, is now reported in Appendix II. 
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learned contexts. In the group as predictive cue condition, we expected the emergence of generalised 1 

beliefs, so there should be no difference in the group-trait pairing effects (e.g., Lerians-warm) 2 

between the matching context (e.g., blue) and the novel context (i.e., green). Conversely, in the 3 

context as predictive cue condition, we expected the emergence of context-specific beliefs, such that 4 

the group-trait pairing effects (e.g., Lerians-warm) in the novel context (i.e., green) should only occur 5 

in the matching context (e.g., blue).  6 

Method 7 

Sample and design 8 

The design of our study is a 2 Learning condition (group as predictive cue vs. context as 9 

predictive cue) × 2 Group (matching vs. novel) × 2 Context (matching vs. novel) mixed design, with the 10 

first factor as a between-subjects factor and the latter two as within-subjects factors. According to 11 

the power analysis performed by G*Power 3 (Faul et al., 2007), the sample size required to detect a 12 

small three-way interaction effect (f = .10) with sufficient power (1-ß = .80) in such a three-way 13 

repeated measure ANOVA was 138. A final sample comprising 143 participants was recruited via the 14 

online participant pool Prolific. All participants were randomly assigned to either the group as 15 

predictive cue condition (N = 74, 43 male, Mage = 32.82 ± 12.85) or the context as predictive cue 16 

condition (N = 69, 43 male, Mage = 33.04 ± 11.57). Participants were paid £0.75 for their participation. 17 

This sample size provided 80% power to detect an effect size of f = .10 or greater in a three-way 18 

repeated measure ANOVA with a 5% false-positive rate. 19 

Materials 20 

We came up with 12 names for the members of the Lerian group (e.g. Zinnaler or Veritler) 21 

and the Fenian group (e.g. Zinnafen or Veritfen). The ending of the names indicates the group to 22 

which the members belong. Apart from that, the names for the two groups of members were 23 

identical. We also developed 6 behaviours that indicate competence, such as “is good at handling 24 

several tasks at the same time”, and 6 behaviours that indicate warmth, such as “voluntarily shovels 25 

the snow from the pavement”. See all the names and behaviours in Supplemental materials. 26 

Learning phase 27 
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Participants were asked to form impressions of unfamiliar groups by learning statements 1 

about their group members’ behaviours, which were presented against either a blue or a yellow 2 

background. Participants were told that the background colour indicated the context in which the 3 

group member exhibited the behaviour. Each statement-background pair was displayed for at least 4 

3000 milliseconds and remained on the screen until participants pressed the space bar to proceed. 5 

There were 12 statement-background pairs in total, and their order was randomised. In both 6 

conditions, 6 pairs indicated that the behaviour of a group implied a particular characteristic in the 7 

given situation (e.g., Lerians are competent in the blue context). In the group as predictive cue 8 

condition, the remaining 6 pairs indicated that the behaviour of another group in the same situation 9 

implied another trait (e.g., Fenians are warm in the blue context). In the context as predictive cue 10 

condition, the remaining 6 pairs indicated that the behaviour of the same group in a different 11 

situation implied a different trait (e.g., Lerians are warm in the yellow context). See an overview of 12 

the learning trials in Table 1. 13 

Test phase 14 

To make the test trials comparable between the two conditions, after learning, participants in 15 

both conditions rated both traits (“competent” or “warm”) for all the learned and novel groups 16 

(“Lerians”, “Fenians”, and “Zipians”) and contexts (blue, yellow, and green), resulting in 18 17 

combinations. In each case, a statement, e.g., "In this context, Fenians are warm" was shown on a 18 

coloured background. Participants had to rate the extent to which the trait applied to this group in 19 

this context, using a visual analogue scale that was coded from 0 (not true at all) to 100 (completely 20 

true). See an overview of the test trials in Table 1. 21 

Transparency and Openness 22 

We report all data exclusions, manipulations, and measures in the study, and we follow JARS 23 

(Kazak, 2018). All data, analysis code, and learning materials are available at 24 

https://osf.io/kzdgj/?view_only=1376d9247d964fb795a4bcf8a03343a9, for reviewers only. The study 25 

was preregistered at OSF, https://osf.io/u5hk9/?view_only=dbe54302a7c04d659ece83bb856c9e8e, 26 

for reviewers only. Data were analysed using R, version 4.1.2 (R Core Team, 2023). 27 

https://osf.io/kzdgj/?view_only=1376d9247d964fb795a4bcf8a03343a9
https://osf.io/u5hk9/?view_only=dbe54302a7c04d659ece83bb856c9e8e
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Table 1 1 

Overview of the learning and test trials, calculation of difference scores, and coding of the test trials 2 

in the two learning conditions 3 

 4 

Note. The two group names (Lerians and Fenians) were counterbalanced as Group A and Group B, and 5 

the two background colours (blue and yellow) were counterbalanced as Context X and Context Y. T1 6 

refers to the trait outcome “warm”, and T2 refers to “competent”. Group C represents a novel group – 7 

Zipians, and Context Z represents a novel background colour – green. A question mark indicates that 8 

participants were asked to provide ratings for these trials. Gm and Cm denote the matching group and 9 

matching context conditions, respectively, which were coded when the evaluated group or context was 10 

paired with the trait during learning. Gn and Cn denote the novel group and novel context conditions, 11 

respectively, which were coded when the evaluated group was Zipians or if the background colour was 12 

green. All other test trials were coded as filler trials. 13 

Results 14 

Data were combined across counterbalanced group and context conditions, and filler trials 15 

were excluded from the analysis4. After coding the matching and novel conditions for the group and 16 

context factors, we calculated the difference score for each test stimulus by subtracting the ratings of 17 

irrelevant traits from relevant traits. Two repeated-measures ANOVAs were conducted on the 18 

difference score, with Learning condition (group vs. context as predictive cue), Group (matching vs. 19 

                                                            
4 Please refer to Appendix I for the descriptive statistics of all the test stimuli. 



10 
 

novel), and Trait (warm vs. competent) as factors, separately for the matching and novel contexts, to 1 

test learning and transfer effects, respectively. 2 

For the matching context (learning effects), we found a main effect of Group, F(1, 141) = 3 

16.56, p < .001, ηp
2 = .11, 95% CI [0.03, 0.21], and no significant interaction effect between Learning 4 

condition and Group, F(1, 141) = .50, p = .48, ηp
2 = .003, 95% CI [0.00, 0.05], indicating similar learning 5 

effects for the group-trait pairings across both learning conditions. Follow up analyses revealed a 6 

significant learning effect of group-trait pairings in the group as predictive cue condition, t(141) = 7 

2.42, p = .02, Cohen's d = .22, 95% CI [0.06, 0.39], and in the context as predictive cue condition, 8 

t(141) = 3.32, p < .01, Cohen's d = .25, 95% CI [0.08, 0.41]. 9 

For the novel context (transfer effects), the main effect of Group, F(1, 141) = 7.13, p < .01, ηp
2 10 

= .05, 95% CI [0.00, 0.13], was qualified by a significant Learning condition x Group interaction, F(1, 11 

141) = 7.13, p < .01, ηp
2 = .05, 95% CI [0.00, 0.13], indicating that transfers effect were larger for 12 

group-trait pairings in the group as predictive cue condition compared to the context as predictive 13 

cue condition. Follow up analyses revealed a robust transfer effect to novel contexts in the group as 14 

predictive cue condition, t(141) = 3.84, p < .001, Cohen's d = .19, 95% CI [0.03, 0.36], but no 15 

significant transfer effect for the context as predictive cue condition, t(141) = .00, p = 1.00, Cohen's d 16 

= .00, 95% CI [-0.17, 0.17]. 17 

 18 

FIGURE 1. Average difference scores (relevant trait - irrelevant trait; error bars indicate standard 19 

errors) for matching contexts (learning effects) and novel contexts (transfer effects). 20 

Discussion 21 
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The group-trait pairing effects in both learning conditions suggest that participants attributed 1 

the traits underlying the group members’ behaviour to the learned groups (as compared to a novel 2 

group), indicating that participants formed novel impressions of the groups. In terms of the 3 

contextual dependence of the group-trait impressions, the two learning conditions showed different 4 

patterns. In the group as predictive cue condition, the group-trait pairing effects did not differ 5 

significantly between the learned and the novel contexts, indicating strong generalization of the 6 

newly formed group impressions across contexts. In the context as predictive cue condition, there 7 

was a significant contextual difference: the group-trait pairing effects only occurred in the learned 8 

context but not in the novel context, indicating that group impressions were largely limited to the 9 

specific context in which they were learned. Consistent with established learning research 10 

demonstrating that learning becomes context-dependent when contextual information is relevant 11 

during training (León et al., 2010; Preston et al., 1986; Rosas et al., 2006), our findings suggest a 12 

similar phenomenon in the formation of group impressions. Specifically, group impressions become 13 

context-dependent when contextual cues significantly increase the prediction of group behaviour; 14 

otherwise, impressions are formed to be more generalized.  15 

Our findings can be well understood by viewing impression formation as a contingency 16 

learning process in which individuals search for cues (i.e., groups, contexts, and/or their combination) 17 

that best predict outcomes (i.e., group behaviour). During this process, individuals rely on the group 18 

as the primary, most salient cue to infer group behaviour, while the context is only considered if it 19 

optimises predictions over and above the group information. If the group appears to be the strongest 20 

predictor of group behaviour and the context does not help to optimise predictions, highly 21 

generalized group impressions are formed. Alternatively, if the context significantly improves the 22 

prediction of group behaviour, context-specific group impressions are formed. This perspective on the 23 

contextualisation of social impressions is also in line with the situated cognition theory on the origins 24 

of the situated nature of concepts (Barsalou, 2009; Yeh & Barsalou, 2006). According to this theory, 25 

concepts are situated or contextualised during learning not simply because contexts are conveniently 26 

available, but because they optimize our cognitive performance during conceptual processing. 27 
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The newly formed generalized or context-specific group impressions can be stored in 1 

memory. Depending on the mediating learning mechanism, they can be represented as associations 2 

or links between group and traits (see association formation models, e.g., Denniston et al., 2001; 3 

Mackintosh, 1975; Pearce & Hall, 1980; Rescorla & Wagner, 1972) or as propositions about the 4 

characteristics of the group via inferential reasoning (see propositional models, e.g., De Houwer, 5 

2009; De Houwer et al., 2005; Lovibond, 2003; Waldmann, 2000). Notably, our findings regarding the 6 

context-specific group impressions do not align with the configural learning account. In the context as 7 

predictive cue condition, we found significant main effects of group, which challenges the configural 8 

learning theory (Pearce, 1987, 1994). According to this theory, only the combination of group and 9 

context cues, rather than individual cues alone, predicts group behaviour. Instead, our results suggest 10 

that for context-specific group impressions, the context likely functions as an occasion-setter, with the 11 

context acting as a modulatory node that specifies the situations in which the group is more likely to 12 

be paired with the trait (Bouton & Swartzentruber, 1986; Schmajuk & Holland, 1998). This 13 

interpretation resonates with attitude research which similarly argues that contextual stimuli serve as 14 

an occasion setter in evaluative learning, determining which evaluative responses are elicited by 15 

attitude objects (see Gawronski et al., 2010; Rydell & Gawronski, 2009). However, it should be noted 16 

that in the context as a predictive cue condition, difference scores were also significant with matching 17 

contexts in novel groups. This suggests that contextual cues can also be learned directly (as in 18 

elemental models; Rescorla & Wagner, 1972), indicating that context may function not only as an 19 

occasion setter but also as a direct predictor of behavioural outcomes. 20 

The current findings shed light on the context-dependence of the impressions or stereotypes 21 

we have about existing social categories. Previous research on attitudes has shown that attitudes 22 

towards an object are represented in a context-free manner when prior experiences with the object 23 

are evaluatively homogeneous, and that attitudes become context-sensitive when prior experiences 24 

are heterogeneous (Rydell & Gawronski, 2009). Similarly, our results suggest that group impressions 25 

tend to be context-free when they are unidimensional, and context-dependent when they are 26 

multidimensional.  The unidimensional impressions of groups (e.g., professors are intelligent, lawyers 27 
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are greedy, nurses are caring) are usually formed through limited contact experience with the group 1 

members in specific contexts (e.g., we mostly meet professors at university, lawyers when dealing 2 

with legal issues, nurses in a hospital), and this makes it difficult for us to recognize the informative 3 

value of different contexts for their different behavior. We therefore form impressions of them in a 4 

context-free way, assuming that this group exhibits such traits in all circumstances. Obviously, our 5 

inferences about the group based on context-free impressions are overgeneralized and sometimes 6 

incorrect. In fact, we have multidimensional rather than unidimensional impressions or stereotypical 7 

beliefs about most common social categories, such as age, gender, or ethnicity (see Kornadt & 8 

Rothermund, 2011, 2015; Hentschel et al., 2019; Hagendoorn & Kleinpenning, 1991). For example, 9 

older people are seen as supportive, slow, experienced, lonely, etc., depending on the situation in 10 

which they are encountered. In forming impressions of these social categories, we may notice that 11 

they are more likely to exhibit certain behaviors in certain contexts than in others (e.g., older people 12 

are supportive in family situations, slow to move, experienced in doing housework, etc.). Recognizing 13 

that contexts can greatly enhance our predictions or expectations about group behavior, we integrate 14 

contexts into the impression formation process, resulting in contextualized group impressions. The 15 

contextualized impressions work in a more adaptive and flexible way by informing us which aspect of 16 

the impressions is most applicable to the group in a particular context.  17 

Open questions and future directions 18 

To our knowledge, the current study is the first to examine the relevance of context in 19 

determining the formation of contextualised versus generalised group impressions. To ensure the 20 

robustness of our findings, it is essential to replicate the results of the current study. First and 21 

foremost, beyond the predictive cue of contextual information, other differences between the two 22 

learning conditions should be considered. For instance, during the learning phase, participants in the 23 

group cue condition learned only one trait for each group, whereas those in the context cue condition 24 

learned two traits for the same group. Additionally, contextual stimuli in the context cue condition 25 

may have been easier to discriminate and learn as predictive cues than group stimuli in the group cue 26 

condition. Although there is no evidence suggesting that these differences influenced the results, it is 27 
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important for future studies to account for their potential impact and further replicate the findings. 1 

Secondly, the predictive value of contexts was manipulated to be perfect. Future research could 2 

replicate these findings under conditions of imperfect contingency to investigate whether learning 3 

becomes less context-dependent due to weaker prediction of contexts, or whether contexts are even 4 

more attended to when the learning situation is ambiguous due to high prediction error (for context-5 

specific learning in ambiguous situations, see Rosas & Nelson, 2019). Thirdly, in our study, coloured 6 

backgrounds served as indicators of contexts. Future studies could explore alternative modalities of 7 

context, such as using immersive virtual reality technology to investigate the formation of context-8 

dependent group impressions in spatial environment (Andreatta & Pauli 2021; Kroes et al., 2017). 9 

Finally, while our study relied on self-report measures to assess newly acquired group impressions, 10 

future research could use indirect measures to explore the underlying principles that guide the 11 

formation of generalised or contextualised automatic group impressions.  12 

In addition, there are several issues that could be addressed in future studies to advance our 13 

understanding of the formation of group impressions. First, various factors, such as the salience of 14 

contextual cues (Gawronski et al., 2010), explicit instructions about the importance of contexts 15 

(Callejas-Aguilera et al., 2010), and the ambiguity of the learning situation (Rosas & Nelson, 2019), 16 

may influence the context specificity of learning (see other determinants in Rosas et al., 2006). Future 17 

research could explore these principles to gain a deeper understanding of other principles that may 18 

guide the acquisition of generalised and contextualised group impressions. Second, the current study 19 

focused mainly on when, rather than how, contextualised impressions are formed, more research is 20 

needed to clearly distinguish between the mechanisms underlying the formation of contextualised 21 

impressions in terms of configural learning, occasion setting or elemental learning. Third, because 22 

group impressions are not static, future research could examine impression change in terms of 23 

contextualisation, e.g., whether impressions, either generalised or contextualised, become 24 

increasingly contextualised as a result of different contact experiences with the same group members 25 

in different contexts. Finally, future studies could develop interventions to increase perceivers’ 26 
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attention to contextual information when explaining others’ behaviour, which may help to reduce 1 

their tendency to engage in stereotyping. 2 

Conclusion 3 

Social cognition research has long emphasised the central role of categories in the 4 

representation and operation of social impressions, often neglecting the crucial role of contextual 5 

factors. However, social impressions are formed and used in a variety of contexts, and these contexts 6 

can be highly informative about group behaviour. Our results show that social impressions are highly 7 

sensitive to context when it improves our inferences about groups. It is thus imperative for future 8 

research to incorporate both group and context into the study of social impressions or stereotypes in 9 

order to gain a deeper understanding of their function and representation in social contexts.  10 



16 
 

References 1 

Andreatta, M., & Pauli, P. (2021). Contextual modulation of conditioned responses in humans: A 2 

review on virtual reality studies. Clinical Psychology Review, 90, Article 102095. 3 

https://doi.org/10.1016/j.cpr.2021.102095 4 

Banaji, M. R., & Hardin, C. D. (1996). Automatic stereotyping. Psychological Science, 7, 136–5 

141. https://doi.org/10.1111/j.1467-9280.1996.tb00346.x 6 

Barsalou, L. W. (2009). Situating concepts. In P. Robbins & M. Aydede (Eds.), The Cambridge handbook 7 

of situated cognition (pp. 236–263). Cambridge University Press. 8 

Blair, I. V. (2002). The malleability of automatic stereotypes and prejudice. Personality and Social 9 

Psychology Review, 6, 242–261. https://doi.org/10.1207/S15327957PSPR0603_8 10 

Blair, I. V., & Banaji, M. R. (1996). Automatic and controlled processes in stereotype priming. Journal 11 

of Personality and Social Psychology, 70, 1142–1163. https://doi.org/10.1037/0022-12 

3514.70.6.1142 13 

Bouton, M. E., & Swartzentruber, D. (1986). Analysis of the associative and occasion-setting 14 

properties of contexts participating in a Pavlovian discrimination. Journal of Experimental 15 

Psychology: Animal Behavior Processes, 12, 333–350. https://doi.org/10.1037/0097-16 

7403.12.4.333 17 

Brewer, M. B. (1988). A dual process model of impression formation. In T. K. Srull & R. S. Wyer, Jr. 18 

(Eds.), A dual process model of impression formation (pp. 1–36). Lawrence Erlbaum 19 

Associates, Inc. 20 

Brigham, J. C. (1971). Ethnic stereotypes. Psychological Bulletin, 76, 15–21 

38. https://doi.org/10.1037/h0031446 22 

Callejas-Aguilera, J. E., & Rosas, J. M. (2010). Ambiguity and context processing in human predictive 23 

learning. Journal of Experimental Psychology: Animal Behavior Processes, 36, 482–494. 24 

https://doi.org/10.1037/a0018527 25 

Casper, C., Rothermund, K., & Wentura, D. (2010). Automatic stereotype activation is context 26 

dependent. Social Psychology, 41, 131–136. https://doi.org/10.1027/1864-9335/a000019 27 



17 
 

Casper, C., Rothermund, K., & Wentura, D. (2011). The activation of specific facets of age stereotypes 1 

depends on individuating information. Social Cognition, 29, 393–414. 2 

https://doi.org/10.1521/soco.2011.29.4.393 3 

De Houwer, J. (2009). The propositional approach to associative learning as an alternative for 4 

association formation models. Learning & Behavior, 37, 1–5 

20. https://doi.org/10.3758/LB.37.1.1 6 

De Houwer, J., & Beckers, T. (2002). A review of recent developments in research and theories on 7 

human contingency learning. The Quarterly Journal of Experimental Psychology B: 8 

Comparative and Physiological Psychology, 55B, 289–310. 9 

https://doi.org/10.1080/02724990244000034 10 

De Houwer, J., Vandorpe, S., & Beckers, T. (2005). On the role of controlled cognitive processes in 11 

human associative learning. In A. J. Wills (Ed.), New directions in human associative 12 

learning (pp. 41–63). Lawrence Erlbaum Associates Publishers. 13 

Denniston, J. C., Savastano, H. I., & Miller, R. R. (2001). The extended comparator hypothesis: 14 

Learning by contiguity, responding by relative strength. In R. R. Mowrer & S. B. Klein 15 

(Eds.), Handbook of contemporary learning theories (pp. 65–117). Lawrence Erlbaum 16 

Associates Publishers. 17 

Devine, P. G. (1989). Stereotypes and prejudice: Their automatic and controlled components. Journal 18 

of Personality and Social Psychology, 56, 5–18. https://doi.org/10.1037/0022-3514.56.1.5 19 

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G*Power 3: A flexible statistical power analysis 20 

program for the social, behavioral, and biomedical sciences. Behavior Research Methods, 39, 21 

175–191. https://doi.org/10.3758/BF03193146  22 

Fiske, S. T., & Neuberg, S. (1990). A Continuum of Impression Formation, from Category-Based to 23 

Individuating Processes: Influences of Information and Motivation on Attention and 24 

Interpretation. Advances in Experimental Social Psychology, 23, 1–25 

74. https://doi.org/10.1016/S0065-2601(08)60317-2 26 



18 
 

Fiske, S. T. (1998). Stereotyping, prejudice, and discrimination. In D. T. Gilbert, S. T. Fiske, & G. Lindzey 1 

(Eds.), The handbook of social psychology (4th ed., pp. 357–411). McGraw-Hill. 2 

Gawronski, B., Rydell, R. J., Vervliet, B., & De Houwer, J. (2010). Generalization versus 3 

contextualization in automatic evaluation. Journal of Experimental Psychology: General, 139, 4 

683–701. https://doi.org/10.1037/a0020315 5 

Gawronski, B., & Sritharan, R. (2010). Formation, change, and contextualization of mental 6 

associations: Determinants and principles of variations in implicit measures. In B. Gawronski 7 

& B. K. Payne (Eds.), Handbook of implicit social cognition: Measurement, theory, and 8 

applications (pp. 216–240). The Guilford Press. 9 

Hackel, L. M., Mende-Siedlecki, P., Loken, S., & Amodio, D. M. (2022). Context-dependent learning in 10 

social interaction: Trait impressions support flexible social choices. Journal of Personality and 11 

Social Psychology, 123, 655–675. https://doi.org/10.1037/pspa0000296 12 

Hagendoorn, L., & Kleinpenning, G. (1991). The contribution of domain-specific stereotypes to ethnic 13 

social distance. British Journal of Social Psychology, 30, 63–78. 14 

https://doi.org/10.1111/j.2044-8309.1991.tb00923.x 15 

Hamilton, D. L., & Gifford, R. K. (1976). Illusory correlation in interpersonal perception: A cognitive 16 

basis of stereotypic judgments. Journal of Experimental Social Psychology, 12, 392–17 

407. https://doi.org/10.1016/S0022-1031(76)80006-6 18 

Hentschel, T., Heilman, M. E., & Peus, C. V. (2019). The multiple dimensions of gender stereotypes: A 19 

current look at men’s and women’s characterizations of others and themselves. Frontiers in 20 

Psychology, 10, Article 11. https://doi.org/10.3389/fpsyg.2019.00011 21 

Huang, T., and Rothermund, K. (2023a). Implicit and explicit age stereotypes assessed in the same 22 

contexts are still independent. Experimental Aging Research, 49, 41–57. 23 

https://doi.org/10.1080/0361073X.2022.2039507  24 

Huang, T., & Rothermund, K. (2023b). Endorsement and embodiment of cautiousness-related age 25 

stereotypes. Frontiers in Psychology, 14, 1091763. 26 

https://doi.org/10.3389/fpsyg.2023.1091763 27 



19 
 

Kazak, A. E. (2018). Editorial: Journal article reporting standards. American Psychologist, 73, 1–2. 1 

https://doi.org/10.1037/amp0000263 2 

Kornadt, A. E., & Rothermund, K. (2011). Contexts of aging: Assessing evaluative age stereotypes in 3 

different life domains. The Journals of Gerontology: Series B: Psychological Sciences and Social 4 

Sciences, 66B, 547–556. https://doi.org/10.1093/geronb/gbr036 5 

Kornadt, A. E., & Rothermund, K. (2015). Views on aging: domain-specific approaches and 6 

implications for developmental regulation. Annual Review of Gerontology and Geriatrics, 35, 7 

121–144. https://doi.org/10.1891/0198-8794.35.121 8 

Kroes, M. C. W., Dunsmoor, J. E., Mackey, W. E., McClay, M., Phelps, E. A. (2017). Context conditioning 9 

in humans using commercially available immersive virtual reality. Scientific Reports, 7, 1–7. 10 

https://doi.org/10.1038/s41598-017-08184-7 11 

Kutzner, F., & Fiedler, K. (2017). Stereotypes as pseudocontingencies. European Review of Social 12 

Psychology, 28, 1–49. https://doi.org/10.1080/10463283.2016.1260238 13 

León, S. P., Abad, M. J. F., & Rosas, J. M. (2010). Giving contexts informative value makes information 14 

context-specific. Experimental Psychology, 57, 46–53. https://doi.org/10.1027/1618-15 

3169/a000006 16 

Lovibond, P. F. (2003). Causal beliefs and conditioned responses: Retrospective revaluation induced by 17 

experience and by instruction. Journal of Experimental Psychology: Learning, Memory, and 18 

Cognition, 29, 97–106. https://doi.org/10.1037/0278-7393.29.1.97 19 

Mackintosh, N. J. (1975). A theory of attention: Variations in the associability of stimuli with 20 

reinforcement. Psychological Review, 82, 276–298. https://doi.org/10.1037/h0076778 21 

Pearce, J. M. (1987). A model for stimulus generalization in Pavlovian conditioning. Psychological 22 

Review, 94, 61–73. https://doi.org/10.1037/0033-295X.94.1.61 23 

Pearce, J. M. (1994). Discrimination and categorization. In N. J. Mackintosh (Ed.), Animal learning and 24 

cognition (pp. 109–134). Academic Press. https://doi.org/10.1016/B978-0-08-057169-25 

0.50011-5 26 



20 
 

Pearce, J. M., & Hall, G. (1980). A model for Pavlovian learning: Variations in the effectiveness of 1 

conditioned but not of unconditioned stimuli. Psychological Review, 87, 532–2 

552. https://doi.org/10.1037/0033-295X.87.6.532 3 

Preston, G. C., Dickinson, A., & Mackintosh, N. J. (1986). Contextual conditional discriminations. The 4 

Quarterly Journal of Experimental Psychology B: Comparative and Physiological Psychology, 5 

38B, 217–237. 6 

R Core Team. (2023). R: A Language and Environment for Statistical Computing. R Foundation for 7 

Statistical Computing, Vienna. https://www.R-project.org/ 8 

Rescorla, R. A., & Wagner, A. R. (1972). A theory of Pavlovian conditioning: Variations in the 9 

effectiveness of reinforcement and nonreinforcement. In A. Black & W. Prokasy (Eds.), 10 

Classical conditioning Ii: Current theory and research. New York: Appleton-Century-Crofts. 11 

Rosas, J. M., & Nelson, J. B. (2019). Context dependency as a function of prediction error-based 12 

attention. Psicológica, 40, 34–45. https://doi.org/10.2478/psicolj-2019-0003 13 

Rosas, J. M., Aguilera, J. E. C., Álvarez, M. M. R., & Abad, M. J. F. (2006). Revision of Retrieval Theory 14 

of Forgetting: What does Make Information Context-Specific? International Journal of 15 

Psychology & Psychological Therapy, 6, 147–166. 16 

Rydell, R. J., & Gawronski, B. (2009). I like you, I like you not: Understanding the formation of context-17 

dependent automatic attitudes. Cognition and Emotion, 23, 1118–18 

1152. https://doi.org/10.1080/02699930802355255 19 

Rydell, R. J., & McConnell, A. R. (2006). Understanding implicit and explicit attitude change: A systems 20 

of reasoning analysis. Journal of Personality and Social Psychology, 91, 995–21 

1008. https://doi.org/10.1037/0022-3514.91.6.995 22 

Schmajuk, N. A., & Holland, P. C. (Eds.). (1998). Occasion setting: Associative learning and cognition in 23 

animals. American Psychological Association. https://doi.org/10.1037/10298-000 24 

Schneider, D. J. (2004). The Psychology of Stereotyping. The Guilford Press. 25 

Shanks, D. R. (1995). The psychology of associative learning. Cambridge, UK: Cambridge University 26 

Press. 27 



21 
 

Stroessner, S. J., & Plaks, J. E. (2013). Illusory correlation and stereotype formation: Tracing the arc of 1 

research over a quarter century. In Cognitive social psychology (pp. 247-259). Psychology 2 

Press. 3 

Wagner, A. R., & Rescorla, R. A. (1972). Inhibition in Pavlovian conditioning: Application of a theory. In 4 

R. A. Boakes & M. S. Halliday (Eds.), Inhibition and Learning. London: Academic Press. 5 

Waldmann, M. R. (2000). Competition among causes but not effects in predictive and diagnostic 6 

learning. Journal of Experimental Psychology: Learning, Memory, and Cognition, 26, 53–7 

76. https://doi.org/10.1037/0278-7393.26.1.53 8 

Wigboldus, D. H. J., Dijksterhuis, A., & van Knippenberg, A. (2003). When stereotypes get in the way: 9 

Stereotypes obstruct stereotype-inconsistent trait inferences. Journal of Personality and 10 

Social Psychology, 84, 470-484. https://doi:10.1037/0022-3514.84.3.470 11 

Yeh, W., & Barsalou, L. W. (2006). The situated nature of concepts. The American Journal of 12 

Psychology, 119, 349–384. https://doi.org/10.2307/20445349 13 


