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Abstract

At what point is an assemblage of individuals perceived as a single, unified group? And how do demographic characteristics of these individuals influence perceptions of groupness? To answer these questions, we conducted four studies in which participants viewed sets of images that varied in the number of individuals depicted, and then identified the number of persons at which the assemblage was perceived to be a single, unified group. Across four studies, we manipulated the gender and race composition of the persons depicted. The results suggest that five (plus or minus one) people constitutes the point at which a collection of persons is perceived less like separate individuals and more like a single, unified group.  However, the demographic complexity of the assemblage also influences perceived groupness. The number of individuals required to be perceived as a unified group is larger for diverse, compared to homogeneous, assemblages of individuals.   
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Among actual or potential aggregates of persons, there are certain aggregates which meet criteria of being “entities,” and other aggregates which do not. The distinction is capable of empirical representation (Campbell, 1958, p. 15)

Decades ago, Don Campbell posed a simple question, derived in part from the work of Herbert Spencer, about the concept group. Specifically, he inquired as to what causes some, but not other, assemblages of persons to be perceived as a single, unified group (or, in his words, an “entity”). Campbell’s solution, based largely on Gestalt principles, is that the degree to which an assemblage is perceived as a group is a function of proximity, similarity, common fate, pregnance, good configuration, or good figure. 

More recent research suggests that entitativity (or perceptions of individuals as a single group) reflects the extent to which an assemblage of persons has sharp boundaries, internal homogeneity, clear internal structure, common goals, and common fate (e.g., Hamilton, Sherman, & Castelli, 2002; Lickel, Hamilton, Wieczorkowska, Lewis, Sherman, & Uhles, 2000; Meneses, Ortega, Navarro, & de Quijano, 2008; Rutchick, Hamilton, & Sack, 2008). Physical properties, such as perceived similarity of the individuals, can also create perceptions of entitativity (e.g., Dasgupta, Banji, & Abelson, 1999). To this, Brewer and colleagues (e.g., Brewer & Harasty, 1996) added that the sheer number of persons involved is an important antecedent of groupness. The purpose of the present research is to determine the number of persons at which a collection of individuals is likely to be perceived as a group, and how the internal composition (e.g., gender and race) of the collection influences this perception.  An important caveat – the present research is focused solely on visual images of persons. The extent to which the results of the present research generalize to other ways of representing individuals (e.g., voices, scent, and so forth) is a topic for further research and is not discussed further here.
How Many Individuals Constitute a Group?

With this caveat in mind, how many people are necessary for a collection of individuals to be perceived as a single, unified group? Our review of the literature suggests a broad range of answers, along with face-valid and logical reasons to support each. However, the most common definitions suggest that a group consists of two or more persons (Cartwright & Zander, 1968; Desportes & Lemaine, 1988; Levine & Moreland, 1998; Lewin, 1948; McPherson, 1983; Milgram & Toch, 1969). It is worth noting that there is considerable debate regarding whether dyads should be classified as a group or as a unique entity with distinctive characteristics that differ in important ways from other collections of individuals (e.g., Bernieri, Gillis, Davis, & Grahe, 1996; Menses et al., 2008; Mooreland, 2010;  Williams, 2010).  Overall, though, research on the number of people that constitute a group is largely definitional in nature. Indeed, even the debate about including dyads as groups (e.g., Mooreland, 2010; Williams, 2010) viewed the topic of group size either as a logical problem to be debated or as a set of hypothesized characteristics, functions, or outcomes. This approach has yielded many important insights about the nature of groups. However, we suggest that empirical action is also needed. Surprisingly, our search of the literature found no clear empirical tests regarding observers’ perceptions of individuals as a single, unified group. 

Fortunately, two classic lines of research converge may yield a possible answer. Research on conformity suggests that the power of social influence increases steadily from one to four people, then levels off at approximately five persons, such that adding additional members to the group yields diminishing returns (e.g., Asch, 1955; Milgram et al., 1969). Ringelmann (1913) found similar results in one of the first experiments in the history of social psychology, which investigated the effects of other people on effort expenditure during a rope-pulling task. Although these classic lines of research were focused on the group as an agent of action, the phenomena may have occurred because participants began to see the collection of others in the situation as a single group, rather than as an increasing number of separate individuals. The point at which this transition occurred in both lines of research appears to be approximately five individuals. Admittedly, these studies were not specifically investigating perception of groups and it is certainly possible that processes other than group perception caused the observed outcomes. Nonetheless, these results are consistent with the primary claim of the present research – that a collection of individuals is perceived as a group when it has five (plus or minus one) members.
Second, research on memory from Cognitive Psychology suggests that people spontaneously form discrete units, or cognitive chunks, from information to which the individual is exposed (Miller, 1956). Unit formation facilitates memory for the information involved, and increases both efficacy of learning and utility of performances that involve this information. The size of these units depends largely on the type of information to be consolidated, and several estimates of unit size have been proposed. For example, Vecchi, Monticellai, and Cornoldi (1995) suggest that units are spontaneously formed between two and six pieces of information. Miller (1956) argued that units are formed from seven (plus or minus two) pieces of information. Taken together, research from Social and Cognitive Psychology described above suggests that that there is a transition point at which a collection of individuals will be perceived as a unified group, and that this point is five (plus or minus one) persons. 
Psychosocial Relevance of Perceiving a Collection of Individuals versus a Group

Understanding the number of individuals that constitutes a group is important for a number of topic areas in psychology. For example, research on the numbing effect indicates that when perceiving large groups of individuals, people are less sensitive to perceived changes within the group and, therefore, less capable of exhibiting an emotional or behavioral response towards that group (Loewenstein, Weber, Hsee & Welch, 2001; Slovic, 2007; Slovic, Finucone, Peters & MacGegor, 2002). Likewise, research on the psychological escape effect suggests that perceiving larger groups of individuals in need can cause over-aroused and a stunted emotional response towards the group and, ultimately, less prosocial behavior (Cameron & Payne, 2011; Stocks, Lishner, & Decker, 2009). In addition, research on the one-among-others effect indicates that empathizing with a single victim presented along with a small number of other victims with similar needs may motivate the observer to help both the victim and the others. This effect occurs only when perceiving those other victims as a collection of separate individuals rather than as a group (Ambrona, Oceja, López-Pérez, & Carrera, 2016; Oceja et al., 2010, 2014, 2017). As noted above, the number of individuals in a group also affects the power of social influence (e.g., Asch, 1955; Milgram et al., 1969). From this brief and selective review of research, it is clear that the number of individuals in a group matters. There are clear differences in emotional, motivational, and behavioral reactions to others depending upon whether these others are viewed as a single, unified group rather than as separate individuals.
The Present Research

Based on the lines of research noted above, we propose the following hypotheses. First, the transition point at which individuals in a spatial area will be viewed as a single, unified group (i.e., a single unit) rather than as a collection of separate individuals is approximately five (plus or minus one) persons. Second, regarding the plus-or-minus-one range, we predict that this individuals-to-group transition number will be lower for homogenous sets than for heterogeneous sets of persons (Rutckick & Hamilton, 2008). 
To test these hypotheses, we conducted four experiments in which we presented sets of images that varied in the number of persons depicted, and asked participants to specify the point at which the people in the images stopped looking like separate individuals and, instead, were perceived as a single, unified group (or vice versa). Furthermore, we manipulated the internal composition of the individuals through the demographic characteristics (i.e., gender and race) and psychological realism of persons depicted. 

Specifically, in Study 1 we had participants view sets of images that depicted 1 to 10 individuals and report the image at which the people were viewed as a single, unified group rather than as a collection of separate individuals. The sets varied in terms of demographic complexity. In Study 2, sets of 10 images were presented in the reverse order, and participants were asked to report the image at which people were viewed as a collection of separate individuals rather than as a group. These two studies speak to people’s conscious understanding about, and perceptions of, what constitutes a group. In Study 3, rather than have participants select a specific image within each set that constitutes the transition point from a collection of individuals to a single group (or vice versa), participants rated each image within each set regarding the extent to which it depicted a group. This method provided a more fine-grained view of how participants understand and perceive the transition from individuals to groups. Finally, in Study 4 we used a Stroop Task in order to assess the extent to which the number of people in an image activated the concept of group. Notably, Study 4 used drawings of people rather than real images of people in order to assess the generalizability of the findings from the previous methods. This method also allowed us to examine the unconscious, automatic transition from perceiving individuals to perceiving a unified group. Taken together, these four approaches to studying group perception constitutes a robust test of our two hypotheses. 
It is important to note that the current project is focused on perceptions of groups in which the number of individuals and demographic traits are the only cues provided. This project does not examine other variables that would are likely important in determining whether groups are perceived as single, unified group (e.g., interaction, eye contact, similarity, or nonverbal behavior). However, as noted above, understanding the basic building blocks of group perception (viz., number and composition) is important in itself. 
Study 1
Participants in Study 1 viewed 5 sets of images in a within-subject, quasi-experimental design. Each set depicted a different composition of gender or race or both. The full array of sets was: (1) White Males, (2) White Females, (3) White and Black Males, (4) White and Black Females, (5) White and Black Males and Females. Note that this particular compilation of sets was chosen in order to compare across sets that contained single races and genders, as well as mixed races or genders. We did not cover every possible combination of genders and races because it would increase both the complexity of the design and the amount of time required for participants to complete the procedure. Each of the 5 sets contained 10 images that depicted a collection of individuals that ranged from 1 person to 10 people in close proximity, centered in the image. All images were downloaded from Google Images, and every effort was made to match each image within a set in terms of color, quality, and size. All materials and data sets associated with this project are available here: https://osf.io/bmcjh/?view_only=ca3ae1df246946c5b55aeb74eaa25c98
Within each picture set, the presentation order of images was counterbalanced and we randomly assigned participants to one of two conditions based on presentation order. Half of participants viewed sets of images in which the first image depicted one person, the second depicted two persons, and so forth. The other half of participants viewed sets of images in which the first image depicted 10 persons, the second depicted 9 persons, and so forth. This manipulation was included to reduce the likelihood that the specific sequence of the slides in each set would have a systematic effect on the results. There were no significant effects of sequence order for any of the sets of images (ts ranged from .49 to 1.79, all ps > .09), so this variable is not discussed further.

The order of sets of slides (e.g., White Males vs. Black and White Males and Females, and so forth) was also randomized across the participants. This element of the procedure was included to reduce the likelihood that the specific order of the sets that participants viewed would have a systematic effect on the results. Each participant viewed the sets in a somewhat different order, so statistical analysis of this variable is not possible.
Method

Participants. Seventy-seven undergraduate students (age ranged from 18 to 57, M = 25.16, SD = 8.12; 78% female, 78% Caucasian, 17% African American, 5% Hispanic) from medium-sized university in the Southwest United States participated in the study in exchange for extra credit. 

Procedure. Participants completed the procedure individually in a laboratory setting. Upon arrival at the laboratory, participants were escorted into a private research cubicle. The written instructions for the study read as follows: 

We are interested in how the arrangement of a visual scene influences the perception of people. Specifically, we are interested in the factors that cause separate individual persons to look like a single, unified group. In other words, we want to know at what point people in a photograph begin to look less like separate individuals and more like a single group. You will be asked to view several sets of slides. For each set, simply mark on the answer sheet the number of the slide at which the persons, in your opinion, start to look like a single, unified group. There is no right or wrong answer, and we expect that people’s estimates will differ from one participant to the next, or from one set of slides to the next.
After reading the on-screen instructions, participants clicked a link to begin the automated computer sequence. The randomly-assigned first set appeared, and each image within the set was displayed for 5 seconds before advancing to the next image (50 seconds total). After the images in a set were displayed, the computer automatically paused and requested that participants indicate the number of the slide at which individuals were perceived to be a unified group (if the participant had not already indicated the number). 
Note that the number associated with each image ranged from 1 to 50 in sequential order. That is, regardless of order or set configuration, the number of each image increased by one per image. Thus, the number that a participant recorded to indicate a transition in his or her perception could be some iteration of 1 through 10 (e.g., 21 through 30; 41 through 50). When entering the data for analysis, these numbers were converted to a simple 1 (one person depicted) through 10 (10 persons depicted) system for ease of analysis and interpretation. After a response for a particular set was recorded, the participant clicked a link to begin a presentation of the next randomly-assigned image set, at the end of which participants received the same response prompt, recorded a response, and clicked on a link to begin the next sequence. After responding to the final set of images, participants completed a brief demographic questionnaire. Participants received a full debriefing after completing the study materials.
Results and Discussion

Table 1 presents the means, standard deviations, and 95% CIs for each set of images. The results suggest that the number of people that participants perceived as a single, unified group ranged from 5.18 to 6.13 (overall M = 5.56, SD = 1.33), and that this number generally increased from homogenous (e.g., White Males) to more demographically complex (e.g., White and Black Males and Females) sets of images. We conducted a mixed ANOVA with Set Complexity as  within-subject factor, and gender and race of participants as between-subject factors. There were no significant main effects or interactions for race or gender on any set, or across the sets, in this analysis.  These variables are not discussed further. There was, however, a significant effect of Set Complexity, F (4, 30) = 4.81, p = .001, ηp2 = .14, and the linear trend was significant, F (1, 30) = 6.28, p < .02, ηp2 = .18. 
Regarding differences across sets, a series of pairwise comparisons suggest that the most homogeneous set (White Males) required fewer individuals to be perceived as a group compared to the most demographically complex set (White and Black Males and Females: MD = 1.42, p = .015). Other pairwise comparisons followed the same basic pattern, with the most demographically complex set being significantly different from other sets (all MDs > .84, ps < .04). Thus, our prediction that homogeneous sets would require fewer people to be viewed as a group compared to more demographically complex sets was supported. 
Study 2
The results from Study 1 suggest that participants begin to view a collection of individuals as a single, unified group at approximately five persons (Hypothesis 1). The results also suggest that this number is influenced by the demographic complexity of the individuals (Hypothesis 2). Thus far, our procedure has focused on the point at which a collection of individuals begins to be viewed as a single group. One may argue that the results are an artifact of how we formulated the question. In order to rule out this alternative explanation, we asked the same question in the opposite manner in Study 2 –at what point does a single, unified group start to look like a collection of separate individuals? When formulating the question in this way, we expect the results to indicate that a group will be perceived as a collection of individuals when it depicts approximately five persons (Hypothesis 1). We also predict that homogeneous sets will continue to be viewed as a group with fewer people (i.e., participants’ perceptions will transition at a lower number) compared to more demographically complex compositions. To put this another way, we expect an increasing linear trend from homogenous to demographically complex sets, just as we found in Study 1 (Hypothesis 2).
Aside from the formulation of the question, Study 2 also differed from the previous study in the way that images were presented. Namely, all image sets were presented such that the first image depicted 10 individuals, the second depicted 9 individuals, and so forth until the final image, which depicted 1 individual. The reason for this order within sets is because the question format would make no sense if the first image in each set involves only one person. Thus, presenting the images from a larger to a smaller number of individuals was necessary in order to assess our primary dependent variable in this procedure. Lastly, we added a new set (White Males and Females) that was not included in Study1 in order to expand the range of gender and race combinations covered in this project. Note that the order of sets was randomized across participants.
As was the case in Study 1, the number associated with each image in Study 2 were in sequential order. That is, regardless of order of sets, the number of each image increased by one per image. Thus, the number that a participant recorded to indicate a transition in his or her perception could be some iteration of 1 through 10 (e.g., 21 through 30; 51 through 60). When entering the data for analysis, these numbers were converted to a simple 1 (one person depicted) through 10 (10 persons depicted) system for ease of analysis and interpretation.

Method


Participants. Seventy-one undergraduate students (age ranged from 18 to 49, M = 21.04, SD = 5.09; 76% female, 42% Caucasian, 5% African American, 14% Hispanic; 10% Other) from medium-sized university in the Southwest United States participated in the study in exchange for extra credit. 


Procedure. The procedure for Study 2 is similar to the one used in Study 1. Participants completed the procedure individually in a laboratory setting. The image sets used in this procedure contained 10 images each, and the sets were as follows: (1) White Males, (2) White Females, (3) White Males and Females, (4) Black and White Males, (5) Black and White women, and (6) Black and White Males and Females. Note that, in order to expand the generalizability of Study 1, we changed the instructions to the study to have participants indicate, “at what point do people in the photograph begin to look less like a group and more like separate individuals.” 
Results and Discussion


We conducted a mixed ANOVA with Set as the within-subject factor, and gender and race of participants as between-subject factors. There were no significant main effects or interactions for Gender or Race on any set, or across the sets, in this analysis, so these variables are not discussed further. 

We predicted that the number of individuals required for participants to view a collection of person as individuals as opposed to a single, unified group would be approximately five (plus or minus one) people. The results are consistent with this prediction. The number of people in an image at which participants perceived separate individuals ranged from 3.63 to 5.37 (M = 4.48, SD = 2.48). There was a significant effect of Set Complexity, F (5, 70) = 6.96, p < .001, ηp2 = .09. The linear trend was also significant, F (1, 70) = 5.44, p < .03, ηp2 = .07. Table 1 presents the means, standard deviations, and 95% CIs for each set of images. Pairwise comparisons suggest that the most homogeneous set (White Males) required fewer people compared to the most demographically diverse set to be viewed as a set of separate individuals rather than as a group (White and Black Males and Females: d = 1.71, p < .001). That is, the more homogeneous composition continued to be perceived as a group longer in the sequence, and with fewer people, than more demographically complex compositions. Other pairwise comparisons generally followed the same basic pattern, such that the more demographically complex sets were significantly different from simpler sets. Note that White and Black Females did not follow the same general trend as the other sets. This may have occurred because the majority of our participants were female and, as such, may have used the category of gender rather than race to make a judgment on whether the images in the set constitute a group.  Nevertheless, the overall pattern indicates that homogenous sets continued to be viewed as a single group with fewer people compared to more demographically complex sets. These results are consistent with our hypotheses and with the results from Study 1. 
Study 3

Our approach thus far has had participants identify the image at which their perception changed from a collection of individuals to a single, unified group within each set (or vice versa). Another approach to assessing group perception is to have participants rate perceived groupness of each image within a set. This is the approach we adopted in Study 3. Specifically, had participants use a visual representation scale consisting of increasingly overlapping circles to indicate the extent to which each image depicted separate individuals, a unified group, or neither (see Figure 1). Our scale is a modified version of the Inclusion of Other in the Self Scale (IOS) that was originally developed by Aron, Aron, and Smollan (1992), and this measurement strategy has been used in prior research to measure groupness (e.g., Ambrona et. al., 2016; Rutchick et al., 2008). 
Method


Participants. Seventy undergraduate students (age ranged from 18 to 45, M = 21.76, SD = 5.29; 71% female, 64% Caucasian, 9% African American, 27% Hispanic) from medium-sized university in the Southwest United States participated in the study in exchange for extra credit. 


Procedure. Participants were run individually through the procedure in a laboratory setting. The image sets used in this procedure contained 10 images each, and the sets were as follows: (1) White Males, (2) White Females, (3) White Males and Females, (4) Black and White Males, (5) Black and White women, and (6) Black and White Males and Females. The instructions used in this study differed from those in previous procedures in order to have participants rate each image for groupness, rather than having them indicate a transition point within each set. This produced 10 separate responses for each set, for a total of 60 responses. 
There are two main reasons for using this new method for assessing of groupness. First, separate ratings of each image in a set allowed us to assess the number of individuals in an image at which participants began to view the collection of individuals as a single, unified group. This analysis can be performed within each set, and constitutes a rigorous test of our Hypothesis 1. Second, by averaging responses across images within a set, we can also analyze the trend across sets based on the complexity of the image compositions (e.g., White Males vs. White and Black Males and Females), which allows us to test our Hypothesis 2.  All other aspects of the procedure in Study 3 were identical to the procedure in Study 1.

Results and Discussion
To test our hypotheses, we conducted six separate mixed ANOVAs –one per each set– with number of individuals in a given set (from 1 to 10) as the within-subject factor. We predict that when moving toward the hypothesized transition point (five persons), ratings of groupness gradually would increase as the number of persons in the image increases. After that threshold, we predict that the ratings of groupness would not be affected by increasing the number of persons in the image. To put this another way, we expect significant differences across Images 1 through 5, but not across images 6 through 10. However, we expect that the specific transition point will be higher for the most demographically complex set (Black and White Males and Females) compared to more homogeneous sets.  

The results support our first hypothesis. As shown in Table 2, the general trend was to increase perceptions of groupness as the number of persons in the image increased. In all six sets, the effect of number of people [Fs ranged from 80.79 to 144.35, ps < .001] and the linear trend [Fs ranged from 198.28 to 388.15, ps < .001] were statistically significant. More importantly, Bonferroni post-hoc comparisons on the mean ratings of groupness for the most homogeneous four sets (White Males, White Females, Black and White Males, and Black and White Females) were all significantly differed from one another for images depicting between one and five persons. However, there are no significant differences between or among images depicting between five and ten persons. This overall pattern suggests that the threshold of group perception is five persons, and is depicted via subscripts in Table 2 within each image set.
Regarding our second hypothesis, the results suggest that the most demographically complex sets followed the same general pattern, except that the Bonferroni post-hoc comparisons indicate a threshold of six persons for the set of White Males and Females, and eight persons for the Black and White Males and Females. To further test this second hypothesis, we conducted a mixed ANOVA with the six sets as a within-subject factor, and the results indicate that there was  significant effect of set complexity, F (5, 345) = 16.70, p < .001, and the linear trend was significant, F (1, 69) = 14.31, p < .001. There were no main effects or interactions of gender and race of participants on these outcomes; Fs < 2.45, ps > .08.
Study 4

The previous three studies suggest that the transition point in perceiving a collection of people as separate individuals versus a single, unified group is approximately five persons, but that the transition point changes depending upon demographic complexity of the individuals. One may argue, though, that having participants explicitly report their perceptions of groupness may influence their responses. In addition, the previous studies presented the images in sequences with increasing or decreasing numbers of individuals, rather than as images presented in a completely random order within a given set. This sequencing may also have influenced participants’ responses. To address these two potential confounds, in Study 4 we presented participants with a Stroop task during which they identified the color of the word group after being presented with an image depicting between one and six individuals, in random order, as a prime for 500 milliseconds. 
Another possible confound in the previous three studies is that we used images of real people. It is possible that some unmeasured aspects of the images we used in these studies influenced the outcome. To remedy this, we used stick figure representations of individuals in Study 4. In so doing, we eliminated any possible influence of image selection on the outcome of the present study. In line with previous results, we predict that, compared to images depicting between one and three stick figures, images depicting between four and six stick figures would require less time for participants to identify the color of the word because the prime would make the concept of group more accessible (e.g., Bharucha & Stoeckig, 1986). This prediction is consistent with our Hypothesis 1. Note that we cannot test Hypothesis 2 with this procedure because stick figures do not have gender or race.
Method
Participants. Thirty-seven undergraduate students (age ranged from 18 to 42, M = 21.97, SD= 5.93; 64% Female) from a university in the Southwest of England participated in this study in exchange for extra credit in a course.
Procedure. Participants completed the procedure individually in a private research cubicle. The written introduction to the study explained that participants would see different sets of pictures and complete a Stroop task. Once they signed the informed consent statement, participants began a computerized task that employed the program e-prime 2.0. 
First, each participant completed a training task consisting of 20 trials during which ten neutral words (i.e. phone, glass, table, book, street, animal, chair, window, laptop and folder) were presented on the screen in randomized order. Every word was presented twice, once in red font and once in blue font). Participants were instructed to press Z when the word was presented in blue and M when the word was presented in red. After each trial, participants received feedback. This training task allowed participants to become familiar with the procedure before completing the experimental task. Once this training task was completed, new instructions appeared on the screen explaining that the participants would now view a series of images. After each image, a word would be displayed and their task was to indicate the color font of the word displayed, using the same technique as in the training task. Note that, during the experimental task, no feedback on performance was given. 
We presented six pictures that depicted between one and six stick figure “persons” per image. Each image was presented twice. We chose to include images depicting between one and six figures for two reasons. First, the procedure is a bit complex and time consuming. To reduce the likelihood of participant fatigue, we decreased the maximum number of individuals depicted in the images to 6 (down from 10 in the previous studies). Second, the upper bound on group perception in the previous studies reported here was approximately six figures. Thus, including images that depicted more than six person representations would likely have no effect on the outcome of the procedure. For these two reasons, it was neither necessary nor prudent to include images that depicted a larger number of individuals than six.
Every picture appeared as a prime on the screen for 500 ms, after which the word GROUP appeared in the middle of the screen. Once the word was displayed, participants pressed Z if the word was in blue font or M if the word was in red font. The presentation of the picture and word color was completely randomized, thus producing a total 12 presentations (6 pictures × 2-colours for words). We predict that, compared to images depicting between one and three figures, images depicting between four and six figures would require less time for participants to identify the color of the word. This effect would indicate that the images depicting four to six individuals would make the concept of group more accessible than would images depicting fewer individuals (e.g., Bharucha & Stoeckig, 1986), which is consistent with our hypothesis that the transition to perceiving individuals as a group is approximately five (plus or minus one) “persons.” 

Results and Discussion

Training task. First, we analyzed the accuracy and reaction times for the training task. The results indicate that all participants except four completed all the trials correctly (90%). Of the 10% who did not complete all trials correctly, each participant only failed one out of the 20 trials. The reaction times ranged from 401 ms to 794 ms (M=599.63; SD=28.07). Second, we calculated the average reaction time for the blue-words trials (M=600.92; SD=37.06) and the red-blue trials (M=598.33; SD=35.98) to assess possible differences between them. There was no difference between conditions, t (36) = -.34; p = .74. 


Experimental task.  Regarding accuracy, the results indicated that all participants except three completed all  the trials correctly (92%). Of the 8% who did not complete all trials correctly, each participant only failed one out of the 20 trials. The reaction time for all conditions ranged from 667.25 ms to 861.17 ms (M= 741.24; SD= 41.88). There were no differences between color of the word in either the total sample (Ms= 744.23 and 738.25; SDs= 55.43 and 52.52 for blue and red trials, respectively, t (36) = 0.53, p = .60, or within each of the six pictures, ps > .10.

To determine the most appropriate analysis to use for the reaction-time measure, we examined the data for possible skeweness and kurtosis. Results indicate that values for all the pictures except Picture 6 were normal (i.e., Picture 1, Skewness = .47, Kurtosis = -.49; Picture 2, Skewness = .08, Kurtosis = -.78; Picture 3, Skewness = .01, Kurtosis = -.38 Picture 4, Skewness = .13, Kurtosis = -.73; Picture 5, Skewness = -.37, Kurtosis = .14; Picture 6, Skewness = 1.92, Kurtosis = 7.43). Shapiro-Wilk (S-W) statistic was not significant for any picture (ps >.18) except for Picture 6 (S-W = .85, p = .001). Overall, then, reaction times for photographs 1 through 5 were normally distributed. Although reaction times for picture 6 were not normally distributed, we followed Field’s (2013) suggestion to use a normality test based on the mean rather than a non-normality test, in order to avoid loss of power that is likely in these instances. 

Regarding reaction times, we calculated an average for each picture in order to perform a Repeated Measures ANOVA (rANOVA), with picture as the within-subject variable and age and gender as between-subject variables. Results showed no effect of pictures × gender (F (2, 20) = .16, p = .86, η2p = .02), pictures × age (F (2, 20) = .96, p = .51, η2p = .32), or pictures × gender × age (F (2, 20) = .65, p = .64, η2p = .12). Therefore, age and gender will not be discussed further. There was an effect of picture on reaction time to identify the color of the word; F (2, 20) = 32.29, p =.001, η2p = .62. Pairwise comparisons revealed that all pictures differed from each other (p < .001), except for Pictures 2 and 3, and Pictures 5 and 6 (p > .40). Moreover, the reaction times decreased as the number of individuals increased (see Table 3), which suggests that participants’ mental representation of the concept group became more accessible as the number of individuals depicted in the image grew larger. 


Next, we created a new variable averaging participants’ responses for pictures depicting one to three individuals (M = 852.54; SD = 88.89) versus pictures depicting four to six individuals (M = 629.94; SD = 42.61). This decision was based on the mean ratings of images from the studies reported above. Paired sample t-test revealed significant differences among these two groups of pictures; t (36) = 12.15, p = .001.  This result suggests that participants’ mental representation of the concept group was more accessible when viewing images depicting 4 to 6 individuals, compared to images depicting 1 to 3 individuals. 

General Discussion 
Across four studies, we explored participants’ perceptions of individuals to ascertain the transition point at which a collection of individuals is perceived as a single, unified group. The sets of images differed in composition based on gender and race – as well as whether the person depictions were of real humans or simple stick figures. Our first hypothesis is that a collection of individuals will be perceived as a single, unified group at approximately five (plus or minus one) persons. Results from all four studies support this claim. This outcome was found when assessing the transition from a collection of individuals to a single, unified group and vice versa. Is was also found when assessing reaction times to images of stick figures rather than images of real people. One might conclude that commonly-used definitions of group as consisting of two or more persons (e.g., Cartwright & Zander, 1968; Desportes & Lemaine, 1988; Levine & Moreland, 1998; Lewin, 1948; McPherson, 1983) are useful and logical descriptions of what a group is, but the results reported here suggest that people’s perception of a group may require just a few additional individuals. 

We also hypothesized that the demographic complexity of image sets would influence perceptions of groupness, such that more homogeneous sets would require fewer individuals to be perceived as a group compared to more complex sets. This hypothesis was supported in Studies 1 through 3. Generally, compared to homogeneous sets, more demographically diverse  sets of images required a larger number of individuals to be viewed as a single, unified group. This outcome was found when we assessed group perceptions once per set of images and when we assessed every image within each set. Thus, the demographic characteristics of individuals within a collective may matter when it comes to perceiving those individuals as a single, unified group. These results are consistent with research on perception of complex visual stimuli which has found that efficient categorization require more time or cognitive effort because people have to encode distinct properties (e.g., Oliva & Schyns, 1997). 

Limitations, Suggested Future Research, and Conclusions


The present collection of studies is not without limitations. The stimuli used in the current project were limited to visually-represented static images. The specific number of individuals perceived as a group might change if those individuals are in motion, are interacting with one another, or if auditory information or goal-related cues were made available. Also, the current procedures did not directly compare small groups to larger groups. As such, there may be an anchoring effect inherent in the stimuli, and the results likely only generalize to cases involving perceptions of groups with a relatively small number of people. Finally, we made no effort to investigate the factors that Campbell and others noted regarding entitativity (e.g., Pregnance or Common Fate). Those factors have been investigated elsewhere. Instead, the purpose of the current project was to focus on what is, perhaps, a more basic question – how many people are needed for an observer to view them as a single group? We hope that our research leads to renewed interest in the topic of group perception, and how the transition to perceiving individuals as a single group may influence emotional, motivational, and behavioral outcomes. Future research that employs configurations of individuals that differ in mode of stimulus (e.g., auditory vs. visual), timeframe (e.g., static vs. dynamic), or in terms other common caveats to definitions of group would be useful. Using these configurations in conjunction with reaction time measures to assess activation of the concept of group would also be useful (e.g., replicate our Study 4 with a “yes/no” judgment rather than simply having them respond to the word “group”) would be particularly informative. 
Although the focus of the present research was the demographic characteristics of the targets of group perception, the influence of an observer’s own personal and cultural characteristics on group perception is another neglected, but likely fruitful, avenue for further study. Perhaps future research can help to clarify the characteristics of the targets, and of the perceivers, that give rise to the perceptions of group, and how such perceptions influence a broad range of social behaviors. It is also important to note that the observer can either be an agent who is making a decision to help others or can be one among the group that is receiving help. Or the observer can be the source or the recipient of social influence. It is possible that the number of individuals involved in the group can influence these phenomena in predictable, but currently unexplored explored, ways.  The results of the present research suggest that the transition occurs at approximately number five (plus minus one) persons, depending on the demographic complexity of the aggregate. However, further research is needed to address this surprisingly neglected topic.
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Table 1
Means, Standard Deviations, and Confidence Intervals by Image Set in Studies 1 and 2






Study 1


Study 2
Image Set



M (SD) [95% CI]

M (SD) [95% CI]

White Males



5.28 (1.79) [4.88, 5.67]

3.63 (2.49) [3.05, 4.21]
White Females



5.18 (2.13) [4.74, 5.66]

5.06 (2.74) [4.43, 5.69]
White Males and Females


N/A



4.49 (2.30) [3.95, 5.02]
White and Black Males


5.47 (1.54) [5.12, 5.80]

4.54 (2.49) [3.96, 5.12]
White and Black Females


5.71 (2.12) [5.24, 6.18]

3.86 (2.57) [3.26, 4.46]
White and Black Males and Females
6.13 (2.12) [5.66, 6.60]

5.37 (2.33) [4.83, 5.91]


Note. In Study 1, the possible range of responses was 1 to 10 (the number of individuals at which the collection of separate individuals transitioned into a single, unified group). In Study 2, the possible range of responses was 1 to 10 (the number of individuals at which a single, unified group transitioned into a collection of separate individuals).  
Table 2
Means (Standard Deviations) for Each Set in Study 3

	
	
	
	Image Set
	
	
	

	
	White

Males
	White Females
	White Males and Females
	Black and

White Males
	Black and 

White 

Females
	Black and White Males and Females

	Persons Depicted
	
	
	
	
	
	

	1
	1.00a (0.00)
	1.04a (0.36)
	1.11a (0.46)
	1.06a (0.36)
	1.03a (0.24)
	1.03a (0.17)

	2
	3.01b (1.37)
	3.10b (1.54)
	2.36b (1.12)
	2.11b (0.86)
	2.87b (1.35)
	2.80b (1.36)

	3
	3.41c (1.39)
	3.27b (1.14)
	2.63b (1.05)
	2.87c (1.15)
	3.40c (1.21)
	3.54c (1.30)

	4
	3.88d (1.13)
	3.87c (1.19)
	2.79bc (1.14)
	3.39d (1.22)
	3.69cd (1.26)
	3.01bc (1.17)

	5
	4.44e (0.79)
	4.37d (0.78)
	3.64d (1.00)
	4.44e (0.86)
	4.50e (0.72)
	4.36d (0.93)

	6
	4.47de (0.88)
	4.37cd (0.83)
	4.27e (0.89)
	4.54e (0.67)
	4.27de (0.88)
	3.86c (1.23)

	7
	4.51e (0.77)
	4.39cd (0.76)
	4.37e (0.87)
	3.99de (1.50)
	4.47e (0.78)
	3.17bc (1.55)

	8
	4.61e (0.62)
	4.15cd (0.84)
	4.70f (0.64)
	4.49e (0.83)
	4.63e (0.75)
	4.60d (0.59)

	9
	4.18de (1.01)
	4.75e (0.62)
	4.13e (0.84)
	4.19e (1.17)
	4.16de (0.97)
	4.71de (0.59)

	10
	4.33de (0.81)


	4.59de (0.69)
	4.46ef (0.89)
	4.16e (1.03)
	4.50e (0.78)
	4.17d (0.82)

	Average
	3.78 (0.45)
	3.79 (0.46)
	3.45 (0.49)
	3.52 (0.44)
	3.75 (0.39)
	3.52 (0.42)


Note. Possible range of responses was 1 (separate individuals) to 5 (single, unified group). Within each column, conditions with different subscripts significantly differed at p < .05, two-tailed. The point in which the increasing trend stops is indicated in bold.
Table 3
 Reaction Times for Each Image in Study 4
	Picture
	Range ms
	M
	SD

	1 individual
	693.50-1323.50
	944.00
	167.07

	2 individuals
	634-1072.50
	830.57
	112.35

	3 individuals
	675-879.50
	783.05
	58.73

	4 individuals
	572-825.00
	691.62
	71.61

	5 individuals
	433-713.50
	597.43
	61.80

	6 individuals
	495-853.50
	600.77
	60.61




Completely Separate

Somewhat Separate
              Neither Separate Individuals
Somewhat a             
Completely

Individuals


Individuals

              Nor a Single Group
              
Single Group           
 Unified Group
Figure 1. Group Measure for Study 3

