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ABSTRACT

Game theory research has utilized pure coordination games to examine response matching as the most basic form of coordination between participants, even when the participants are not able to communicate with one another. Studies with pure coordination games have found that people are able to coordinate above-chance, and findings suggest that there are interesting coordination differences between groups that may be influenced by the social cognition of participants. The present study explored how strangers respond in pure coordination games at dyad and group-levels and how social cognition may be impacted by synchronous and asynchronous conditions. Data from 392 students at the University of Tennessee, Knoxville was used for analysis, and participants were randomly assigned to the synchronous dyad, asynchronous dyad, or the solo condition. Three research questions were addressed. The first research question sought to examine if strangers achieve above-chance coordination at the dyad and group levels, and hypotheses predicted above-chance coordination in all conditions at the dyad and group levels. The second research question sought to examine quantitative differences in coordination by condition, and it was hypothesized that participants in the synchronous condition would have the highest coordination success followed by the asynchronous condition and then the solo condition. Lastly, the third research question sought to examine qualitative differences in coordination by condition, and it was hypothesized that coordination responses would differ between participants in the dyad conditions and the solo condition. ANOVAs and paired-sample and one-sample t-tests were used for multiple analyses. All conditions achieved above-chance coordination, supporting the first hypothesis. The hypothesis for the second research question was partially supported by the data. The third hypothesis was also supported as results showed that synchronous participants and asynchronous participants had significantly different response patterns when comparing within-coding scores with scores re-coded based on the solo participants’ responses. Exploratory analyses found nonsignificant correlations between experimental items and control items for most tasks across the three conditions. Recommendations for further research include instruction modifications and investigation with diverse samples. 
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Introduction and General Information

 For humans, the sociocognitive ability to coordinate and align with others evolved as survival mechanisms that promote successful social interactions in our institutions, communities, organizations, and cultural groups (Jackson & Xing, 2014; Nyborg, 2020; Portes, 1998). Individuals continuously rely on shared knowledge, interests, goals, and understanding to guide their choices and to anticipate the thoughts and behaviors of others, which facilitates social interactions by promoting conflict resolution and coordination (Jackson & Xing, 2014; McGrath et al., 1999). Social interactions and coordinated behavior are more likely to happen between individuals of the same group because geographical proximity and community-level beliefs and interests produce familiarity, rapport, and ingroup favoritism (Mateo, 2004; Sariñana-González et al., 2017). Yet, coordination with others is not limited to ingroup members. In the United States, modernization has led to less interdependence and social connectedness as evidenced by increased individualism, fewer interactions with friends, and less community participation (Putnam, 2000, 2020; Yuan et al., 2022). Although it may be easy to quickly label these effects as negative, this sociocultural change is not completely antisocial. A recent meta-analysis showed that increased individualism is a probable cause of increased coordination between strangers because people interact and form relationships with strangers more often (Yuan et al., 2022). Therefore, social norms that promote in-group coordination can also promote coordination between strangers, and research has shown that, because we are in contact with strangers more often, establishing social cooperation as a universal strategy for both in-group members and strangers can facilitate coordination and lead to more social and economic capital (Macy & Skvoretz, 1998; Molina et al., 2023).
Coordination ability between two or more people has been evaluated by using social dilemma games like the Prisoner’s Dilemma (PD) to simulate when cooperation is difficult to achieve during a social interaction (Macy & Skvoretz, 1998; Pletzer et al., 2018; Sariñana-González et al., 2017; Van Lange et al., 2013). Communication between participants of these social dilemma games is usually prohibited, and these games contain a payoff incentive that may conflict personal gain with the motivation to coordinate with others (Mizrahi et al., 2023; Pletzer et al., 2018). In classic PD games, two individuals are paired together as a single dyadic social unit, and both familiar and randomly assigned dyads (i.e., strangers) have been able to coordinate with one another (Duffy & Xie, 2016; Macy & Skvoretz, 1998). However, standard game theory analyses have focused on individual cognition and interdependent outcomes, which limits knowledge about how the outcomes of plural individuals in social interactions can be jointly influenced by one another (Marsh et al., 2006). Therefore, it is important to conduct research that highlights how dyads may represent a unique social unit that embodies its own choices and social strategies. In lieu of social dilemma games, pure coordination games can be used to examine response matching as the most basic form of coordination within a dyad or group by prompting individuals to make the same choice without having a payoff incentive (Mizrahi et al., 2023; Schelling, 1960). The current study investigated how dyads respond in pure coordination games and how the social cognition of coordination impacts individual and dyad-level choices.


[bookmark: _Toc420995896][bookmark: _Toc422997483][bookmark: _Toc427156466][bookmark: _Toc166008942]
Literature Review	
[bookmark: _Toc166008943]Pure Coordination Games
[bookmark: _Hlk165558632]In his book The Strategy of Conflict (1960), Thomas C. Schelling criticized traditional game theory’s focus on cooperative games, noting how these games have a mixture of partnership and competition, thereby creating conflicts of interests between players. Schelling believed that, although these games provide insight on strategic behavioral decisions, they also limit the field’s knowledge of how coordination between individuals encourages and is influenced by certain behavior. He recommended using noncooperative, pure coordination games to investigate situations in which individuals win together by converging their behavior on a common interest. Participants in pure coordination games are not personally rewarded for picking a certain answer, and this lack of payoff eliminates conflict between individual interests and collective coordination (Mizrahi et al., 2023). Because “winning” is determined only by partners selecting the same answer, pure coordination games can have multiple equilibria (i.e., potential choices) that partners can match on (Schelling, 1960). The existence of multiple equilibria reflects the complexity of predicting successful solutions in real world coordination problems, which is important for game theory research (Cooper & Weber, 2020; Schelling, 1960). Pure coordination research has shown that two players can successfully coordinate answers to open-ended verbal items (e.g., “Write down any year” or “Name a shape”) and visual items as well as multiple-choice items without communication (Schelling, 1960; Mehta et al., 1994; Perez-Zapata & Apperly, 2021). Success in these games has been attributed to the sociocognitive ability to recognize a stand-out option (i.e., focal point) that a player can infer is also noticed by the other player (Schelling, 1960; De Freitas et al., 2019). A focal point becomes relevant through the cognitive process of labeling information, and individuals depend on common knowledge, experience, and culture to identify what information is relevant for coordination (De Freitas et al., 2019; Halpern & Moses, 1990; Mehta et al., 1994; Schelling, 1960). Additionally, social norms can also guide expected behaviors and improve coordination performance in pure coordination games (Jackson & Xing, 2014). Altogether, Schelling’s criticism of traditional game theory helped introduce pure coordination games as important components for evaluating economic and social theories and for examining behaviors and social strategies among individuals (Myerson, 2009). Researchers continue to expand on Schelling’s The Strategy of Conflict by implementing pure coordination games in experimental settings. 
Cooper and Weber (2020) reviewed recent pure coordination experiments and found evidence that supported using coordination for studying social issues and phenomena. Results from one study show that individuals can guess and reason to achieve above-chance coordination with others (Bardsley et al., 2010), which suggests that participants are doing more than just randomly guessing in the game. Another study found that individuals as young as 4-years-old can coordinate with one another above-chance (Perez-Zapata & Apperly, 2021). Pure coordination games have also been used to compare coordination ability between socially close players and strangers (Gatcher et al., 2022) and to show associations between coordination ability and cognitive load (Mizrahi et al., 2022). Despite these advances, many pure coordination studies focus on individual coordination ability and maintain anonymity between partners. The current study will expand upon prior research by using pure coordination games to examine dyadic coordination ability amongst strangers in face-to-face dyads. Because pure coordination game tasks do not have objectively correct answers, I will describe three social cognitive foundations that can be used to explain how people infer focal points to coordinate with one another.
[bookmark: _Toc166008944]Social Cognitive Foundations	
[bookmark: _Toc428278253]As previously stated, coordination success in games is supported by shared knowledge among participants. The sociocognitive ability to coordinate with others is necessary for novel and repeated social interactions (Jackson & Xing, 2018), so understanding the social cognitive foundation of coordination is vital. Currently, there are three main foundations that are discussed in the field. The descriptive norms foundation suggests that coordination is achieved by reflecting on social norms, which are typical ways of perceiving and behaving in one’s group (Rivis & Sheeran, 2003). Research has found that descriptive norms can be used to explain differences in thinking, conformity, negotiation, and other social cognitive phenomena (Gelfand & Harrington, 2015; Yamagishi, Hashimoto, & Schug, 2008; Gelfand et al., 2013). These norms function as behavior predictors that aid in social coordination (Gelfand & Harrington, 2015). The theory of minds foundation (ToM) suggests that people can interpret and infer the thoughts of others through their behavior, appearance, and other social cues, and this ability is developed through social experience and interactions (De Freitas et al., 2019; Garfield et al., 2002). Although humans have the capacity to interpret actions in terms of intention and knowledge at an early age, it is an effortful social cognitive process to utilize (Lin et al., 2009). ToM aids in various social interactions (e.g., teaching, navigation, and empathy) because it is the ability to recognize that someone can have a separate set of knowledge and beliefs than oneself (Frith & Frith, 2005). The collective attention foundation suggests that alignment is achieved by activating a we-mindset among individuals (Shteynberg et al., 2020), even when one’s partner cannot be seen but is thought to be receiving information at the same time (i.e., co-attending). The synchronous arrival of information via co-attention allows for mind representations, and research suggests that collective representations of reality impact cognition (Shteynberg et al., 2023). Comparisons between contexts that allow co-attention (i.e., synchronous conditions) and conditions that do not (i.e., asynchronous conditions) have suggested that synchronous conditions are best for social cognition because of the passing and sharing of information (Marsh et al., 2006; Shteynberg et al., 2023).
Each of these sociocognitive foundations have components that may impact how individuals are able to coordinate with one another. For example, research suggests social cues facilitate coordination success (Sauppe & Mutlu, 2014), thereby supporting ToM as a relevant foundation for coordination tasks. Prior research has also found that collective attention establishes common knowledge, which can enhance cooperation, facilitate coordination, and reduce conflict among individuals and groups (Mehta et al., 2014; Schelling, 1960; Shteynberg et al., 2020). However, further investigation is needed to better understand which sociocognitive strategies are most apparent in pure coordination tasks. There is limited research that evaluates how the social cognition within a dyadic social unit may differ from coordination amongst individuals. By having participants in solo, synchronous, and asynchronous conditions, the current study will examine if creating face-to-face dyads helps explain how social norms, social cues, and co-attending can impact coordination.
[bookmark: _Toc166008945]Dyads
Because humans are motivated to maintain social connections in their environments (Nyborg, 2020), social interaction research has naturally centered on individuals who share social norms with other familiar group members (i.e., families, neighborhoods, business organizations, etc.). More specifically, this field of research commonly addresses social learning, behavior predictions, and interdependent outcomes within social networks by using naturally occurring dyads (i.e., couples, friends, parent and child, coworkers, therapist and client, etc.). A recent study found that non-verbal synchrony has been possible in a therapeutic setting through therapist-client relationships (Atzil-Slonim et al., 2023), but coordination within therapist-client relationships happens on a continuum and can change over time, which differentiates familiar dyads from unfamiliar dyads (i.e., strangers). As we increasingly interact with strangers (Yuan et al., 2022), research about dyadic coordination between strangers can potentially indicate the quality of these interactions. Game theory research has consistently used 2-person games to evaluate coordination behaviors, and results show that strangers and familiar individuals are able to coordinate with each other (Cooper & Weber, 2020; Mehta et al., 1994; Melis & Semmann, 2010). However, the data analyses for these studies often focus on individual differences and interdependent outcomes. This standard approach negates evaluating the “emergent collective” that can arise when individuals mutually and jointly influence social interaction (Marsh et al., 2006). Ignoring the dyadic nature of data from paired individuals is discouraged conceptually and statistically because the individual outcomes are no longer independent (Kenny et al., 2006; Marsh et al., 2006). In the context of pure coordination games, the outcomes are inherently non-independent because partners either win together or lose together. By further examining the pure coordination abilities of strangers in face-to-face dyads, researchers can better understand how social information from the environment can impact social interactions between strangers. The current study maintained the integrity of dyadic data by evaluating coordination as a within dyad and a between dyad variable to compare and contrast experimental effects.
[bookmark: _Toc166008946][bookmark: _Toc420995900][bookmark: _Toc422997487]Hypotheses
Coordination between individuals is necessary for a functional modern society. However, minimal research has investigated how sociocognitive abilities prompt coordination within unfamiliar dyads and how different contexts influence coordination at the dyad and group levels. The purpose of this study is to examine how social norms, social cues, and co-attending can impact pure coordination ability amongst strangers in face-to-face dyads and unfamiliar groups. Participants were randomly assigned to a solo, synchronous dyad, or asynchronous dyad condition, and they completed a pure coordination game that was made up of five different tasks. The focus on interdependent outcomes in game theory research have been criticized for ignoring an emergent collective that forms when individuals are partnered together (Marsh et al., 2006); therefore, it is likely that analyzing dyad outcomes may highlight results that differ from standard game theory analyses. Descriptive norms research suggests that reflecting on social norms to predict behavior aids in social coordination (Gelfand & Harrington, 2015; Rivis & Sheeran, 2003), and pure coordination game research has shown that strangers are able to coordinate with each other without communicating (Perez-Zapata et al., 2021; Cooper & Weber, 2022). Therefore, it was anticipated that coordination would happen above-chance for all conditions at both the dyad level and the group level.[footnoteRef:1] Theory of minds research suggests that access to visible social cues promotes people’s ability to infer the mind of others (De Freitas et al., 2019), and findings on collective attention indicate that synchronous conditions benefit social cognition (Shteynberg et al., 2023). With these two sociocognitive foundations in mind, it was anticipated that visible social cues available in both the synchronous dyad and asynchronous dyad conditions and co-attention in only the synchronous condition would be important for facilitating coordination success. Previous research on collective minds supports that the synchronous arrival of information and co-attention promote complementary actions (Shteynberg et al., 2023); therefore, it is likely that participants in the synchronous dyad condition would have particularly high levels of coordination within dyads and across the group. It is also anticipated that the coordination success in the synchronous dyad condition would coincide with condition-specific answer choices amongst participants. These expectations are reflected in the study hypotheses: [1:  Dyad-level analysis refers to comparing participants to their partners while group-level refers to comparing participants to other participants in the same condition. ] 

Q1: Can strangers coordinate with each other above chance?
H1a: Strangers will successfully coordinate above chance in each task at the dyad-level as sync and async face-to face partners and as randomized dyads from the solo condition.
H1b:  Strangers will successfully coordinate above chance in each task at group-level across all conditions.
Q2:  Does coordination differ quantitatively by condition?
H2: Coordination will be highest in the synchronous condition, and the solo condition will have weakest coordination when compared to the asynchronous and synchronous conditions at the dyad- and group-level. 
Q3: Does coordination differ qualitatively by condition?
H3: Participants in the synchronous and asynchronous conditions will coordinate on different responses than solo participants.



[bookmark: _Toc427156470][bookmark: _Toc166008947]
Materials and Methods

[bookmark: _Toc166008948]Method
[bookmark: _Toc166008949]Participants
For this study, 408 college students at the University of Tennessee, Knoxville (UTK) were recruited through the online research system used by the Psychology department (i.e., Sona; https://utk.sona-systems.com). Participants came into the lab to complete the study. Of these participants, 142 were randomly assigned into dyads to form partnerships in the synchronous and asynchronous conditions, leaving 124 participants in the control condition (i.e. solo participants). Within this majority white sample (84.7%), 52.9% of participants were female and 45.8% were male. The average age was 18-years-old, and most participants were college first-year students (68.8%).
[bookmark: _Toc166008950][bookmark: _Toc420995904][bookmark: _Toc422997491][bookmark: _Toc427156474]Measures
Demographic Questionnaire. Immediately after consenting to the study, participants responded to a brief demographic questionnaire that was used to assess participants’ gender, age, race, sexual orientation, ethnicity, hometown and state, and college status.
Pure Coordination Game Tasks (Perez-Zapata, et al., 2021). To replicate a previous experiment, four tasks created by Perez-Zapata and Apperly (2021) were used. The tasks vary in modality (2 visual, 2 verbal) and response options (3 forced choice, one open choice): Coarse-Visual (CV); Fine-Visual (FV); Forced-choice Verbal (FCV); and Open-Verbal (OV). In the creators’ study, the CV, FV and FCV tasks have five experimental items, and each question has four answer choices. The visual tasks prompt participants to pick a particular square. Two items from the OV task were removed from this study’s measure (“Name a boy’s name and “Name a vehicle”), and “Name a color” was added from Mehta, Starmer, and Stugen’s article (1994). This OV task was further modified by the addition of two statements that may have more salient answers with college aged participants (“Name a social media app” and “Name a brand”). Participants will have to pick the salient option in an initial trial for each task to check comprehension. The tasks were presented in a fixed order (see Figure 3.1 shows example items from each task).
12-trial Imaginiff Game (Pinel & Long, 2012). A fifth coordination task was added to the pure coordination game for this study. The Imaginiff game involved twelve ambiguous imagination scenarios that prompted participants to associate a celebrity with an object. This game was modified to include a control item (i.e. If Michael Jackson were a college major, he would be: a) accounting b) education c) music d) business.) to include all of Pinel and Long’s items in analysis and to have a control in each task. Other modifications included 1) updating the celebrities mentioned to more current ones (i.e., Russel Crowe switched to Elon Musk) and 2) one image of each celebrity was added, so that each participant read the name of the celebrity and saw a representative image of that celebrity when responding to the items. 
Confidence item. A single item was used to assess the participants’ confidence in alignment. Partners responded to the statement,  “I believe that I will be successful in matching answers with my partner” on a 5-point scale: 1 = Definitely No, 2 = Slightly 
[image: A screenshot of a computer
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Figure 3.1. One example item of each task is shown. For the Imaginiff example, the photo of the celebrity was added for this study, and Kris Jenner was used as a replacement for Martha Stewart. 

No, 3 = Undecided, 4 = Slightly Yes, 5 = Definitely Yes. For solo players, the statement will say, “I believe that I will be successful in matching answers with most other participants in this study.” Confidence was measured before and after (i.e., “I believe that I was successful…”) the pure coordination game.
[bookmark: _Toc166008951]Procedure
The participants came into the lab to complete the study on Qualtrics, which had an online consent form that included more information about the study and any risks and benefits of the study. The online consent form explained that receiving 1.0 credits was contingent upon reaching the end of the survey. Participants were able to withdraw participation without penalty. After providing online consent, students were directed to the Qualtrics survey with the pure coordination game tasks and the other aforementioned measures. Participant identification numbers were collected to award Sona credit, and that data will be maintained on a secure cloud server for up to seven years before being destroyed to ensure confidentiality. 
This study was run with players in mostly mixed-gender dyads participating in a coordination game sampled from Mehta (1994) and Perez-Zapata and Apperly (2021) and an Imaginiff game sampled from Pinel and Long (2012). A coin flip method was used to randomly assign participants to the partnered conditions (synchronous and asynchronous). Partner visibility was allowed to examine how dyadic alignment is impacted when theory of minds is allowed (i.e., due to visible social cues). Partners saw each other before and during the completion of the coordination game. To prevent verbal communication between them, partners were instructed not to communicate with one another. The research assistant briefly explained the study and stayed in the room to guide participants through the task. The experimental stimuli for the pure coordination tasks were presented on a big screen for all participants, and they were directed to respond on their individual laptops before indicating to the research assistant that they were ready to move on to the next item (see Figure 3.2).
[bookmark: _Toc166008952]Conditions
Solo Condition. Solo players participated as the control group. Replicating Perez-Zapata and Apperly (2021), solo players were instructed to pick answers based on what they think “most other participants in this study will select.”  Solo players completed the experimental tasks without a partner and with only the solo player and the research assistant in the room.
Synchronous Dyad. In this condition, partners went through each experimental task together with the research assistant. Both individuals in the dyad had to indicate that they entered their response and were ready to move on before the research assistant proceeded to the next item. Partners were instructed to pick answers that they think their partner would also pick. 
Asynchronous Dyad. In this condition, the partners did not respond to the experimental tasks at the same time. After the partners completed the demographics section, the research assistant stated, “From this point forward, you [the participants] will be completing the same tasks, but at different times. It is very important that you follow the instructions on your screen. There are several big screen tasks that you will go through with me and some tasks that you will complete on your own. I will let you know



[image: A computer screenshot with text

Description automatically generated]Figure 3.2. Experimental design for the current study. Dyads in the synchronous condition complete each item of each task at the same time by viewing the stimuli on a shared big screen and then responding on their individual laptops. For dyads in the asynchronous condition, the partner at laptop A completed the experimental items of each experimental task while the partner at laptop B completed a word sorting task. The partners switched tasks when partner A completed each item in an experimental task. 


when you will switch tasks with your partner. Remember to try to match answers with your partner throughout these tasks.” The participant seated at Laptop A (i.e., Partner A) went through the experimental task on the big screen first while their partner (i.e., Partner B) completed a word sorting task on their laptop. When Partner A answered all the items for the corresponding task, the research assistant instructed the partners to switch so that Partner B could then complete that same task. This fixed order of Partner A then Partner B was repeated until both had responded to all five experimental tasks. This current study was approved by the Institutional Review Board (IRB) at the University of Tennessee, Knoxville.

[bookmark: _Toc420995908][bookmark: _Toc422997495][bookmark: _Toc427156478][bookmark: _Toc166008953]
Results and Discussion
Because pure coordination games do not have correct answers, success in the experimental tasks was determined based on 1) whether or not participants matched with their partner (dyad-level) by calculating matching scores and 2) whether or not participants matched with other participants in their condition (group-level) by calculating alignment scores (Perez-Zapata & Apperly, 2021). For each dyad, matching scores were calculated by adding up the number of items that the partners matched answers on in each experimental task. For example, dyad number 36 in the synchronous condition matched on 3/5 of the items in the Fine-Visual task, so both participants in the dyad got a match score of .60 for that particular task. Each dyad had 5 matching scores (one for each experimental task). Replicating the approach used by Perez-Zapata and Apperly (2021), an alignment score was calculated for each individual to represent the average “proportion of other participants in their group [i.e. their assigned condition] who gave the same answer as the participant” in each task. The proportional coordination was calculated for each item in the task. For example, 124 of the 146 participants in the asynchronous condition picked A for item 4 in the Coarse-Visual task, so each got a score of .849 for that item. The scores for the items within each task were then averaged to produce an alignment score for the task. Each individual participant had five alignment scores (one for each experimental task). 
Responses for the Open-Verbal task were re-coded as the same if they are a variation of another (i.e., “ball” and “basketball” or “storm” and “stormy”). The responses that did not have variations were not re-coded. After accounting for variations, the open-ended responses were coded as unique responses spontaneously produced by at least one participant. The chance baseline at the dyad-level took into account the number of participants in the analysis and only the responses that were produced by at least two participants. The chance baseline at the group-level took into account the number of participants in the analysis and the frequency of each response. For example, participants in the synchronous condition produced 14 unique responses for item 4 which yielded a chance baseline of .167 at the dyad-level and .164 at the group-level. After item analyses of each task, Item 8 (“Name a girl’s name”) in this Open-Verbal task was removed from all analyses because participants performed below chance in the synchronous (t(129)=-28.49, p<.001), asynchronous (t(145)=-13.59, p<.001), and solo conditions (t(115)=-28.38, p<.001). For this item, over 90% of the responses in each condition were stated by only one participant and, therefore, unable to be matched on at the dyad and group level. 
[bookmark: _Toc166008954]Data Analysis
This study focused on dyad and group level coordination between college students at UTK. The electronic data was collected between the months of October and December of 2023. As a control group for the dyad-level analyses, solo players were randomly partnered into dyads to be compared with the face-to-face dyads in the synchronous and asynchronous conditions. Because alignment scores cannot be calculated with missing values, twenty-two participants who did not respond to every item were removed from analysis. The remaining 392 cases were used for analysis: 128 (64 dyads) in the synchronous condition, 144 (72 dyads) in the asynchronous condition, and 114 (57 randomized dyads) in the solo condition. All participants and dyads included in analysis answered 100% of the items in each experimental task. One sample t-tests, paired sample t-tests, and ANOVAs were used to examine the research questions and hypotheses.
[bookmark: _Toc166008955]Research Question 1 
In order to determine above-chance performance in each condition, dyadic matching and group alignment was evaluated against chance for each task. The chance rate for the Coarse Visual, Forced-choice Verbal, Fine-Visual, and Imaginiff tasks was .25 since each item was presented with 4 multiple choice options for participants to select from. The mean chance rates for the Open-Verbal tasks for the solo, synchronous, and asynchronous conditions were 0.174, 0.160, and 0.147 at the dyad level and 0.172, 0.161, and 0.148 at the group-level respectively. Table 4.1 shows the descriptives of each item by task (see Appendix). To assess potential order effects in the asynchronous condition, a one-way ANOVA revealed no significant difference in each task between the partner who completed the experimental tasks first (Partner A) when compared to the other partner (Partner B) who completed them second (all F(1,144) >.270  all p > .134). Therefore, the following analyses do not distinguish between Partner A and Partner B. The hypotheses predicted above-chance performance in each condition at the dyad-level and the group-level on all pure coordination game tasks. 
Dyad-level. For the multiple-choice tasks, one-sample t-tests revealed above-chance performance in the Coarse-Visual, Forced-choice Verbal, and Imaginiff tasks for randomized solo dyads (all t(57)>2.00 all p< .001), but not for the Fine-Visual task in this condition (t(57)=.92, p=.181). For synchronous dyads, one-sample t-tests revealed above-chance performance in the Coarse-Visual, Forced-choice Verbal, Fine-Visual, and Imaginiff tasks (all t(64)> 2.00 all p<.05). Above-chance performance was also revealed for asynchronous dyads (all t(72)>1.99 all p< .001). For the Open-Verbal task, one-sample t-tests revealed above-chance performance in all three conditions (all t>19.20 all p<.001).The findings support this study’s hypotheses that expected above-chance performance at the dyad-level as results indicated that partners were able to match with each other in each task, excluding the Fine-Visual task for the randomized solo dyads.
Group-level. For the multiple-choice tasks, one sample t-tests revealed above-chance performance in the Coarse-Visual, Forced-choice Verbal, Fine-Visual, and Imaginiff tasks for participants in the solo, synchronous, and asynchronous conditions (all t > 1.98 all p<.001). For the Open-Verbal task, one sample t-tests revealed above-chance performance in all conditions (all t > 19.40 all p<.001). The findings support this study’s hypotheses that expected above-chance performance at the group-level as results indicated that individual participants were able to match with other participants in their condition for each task.
[bookmark: _Toc166008956]Research Question 2 
To determine if coordination differed quantitatively by condition, a 5 (task: coarse-visual, forced-choice verbal, fine visual, Imaginiff, and open-verbal) x 3 (condition: synchronous, asynchronous, or solo) mixed ANOVA was conducted with the first factor varying within subjects and the second varying between participants. The hypothesis predicted coordination in the synchronous, asynchronous, and solo conditions to be ranked from highest to lowest, respectively.

Dyad-level. With the matching scores, there was no significant main effect of Condition (F(2,193) = .182, p = .834). Additionally, there was no significant interaction between Task and Condition (F(8,772) = 1.25, p = .269). There was no hypothesis about task differences; however, analysis revealed a significant main effect of Task (F(4,772) = 34.30, p < .001). This main effect showed that dyads had high coordination in the Coarse-Visual (M = 0.49) and Forced-closed Verbal (M = 0.49) tasks with no significant difference between these two tasks. Coordination was significantly lower in the remaining tasks, with dyads having decreasing coordination in the Imaginiff (M = 0.38), Open-Verbal (M = 0.35), and Fine-Visual (M = 0.31) tasks, respectively. The findings do not support this study’s hypotheses that expected the synchronous condition to have a significantly higher level of coordination as results indicated that dyadic matching did not differ significantly by condition (see Figure 4.1 for dyad-level results).
Group-level. With the alignment scores, a 5 x 3 mixed ANOVA revealed that there was a significant main effect of Task (F(4,1556) = 319.79, p < .001), Condition (F(2,389) = 20.84, p < .001), and a significant interaction between Task and Condition (F(8,1556) = 7.70, p < .001). Again, there were no anticipated task differences before data collection, so separate one-way ANOVAs accompanied by Tukey HSD tests were used to examine the interaction between the Task and Condition. For the Coarse-Visual task, there was a significant effect of Condition, F(2,389) = 13.43, p < .001, η² = .065. Tukey HSD showed that participants in the synchronous condition scored significantly lower than those in the asynchronous (p = .004) and solo (p < .001) conditions. For the Forced-choice Verbal task, a significant effect of Condition was revealed, 
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F(2,389) = 16.78, p < .001, η²= .079. Tukey HSD showed that participants in the asynchronous condition scored significantly higher than those in the synchronous (p < .001) and solo (p = .001) conditions. For the Fine-Visual task, there was a significant effect of Condition, (F(2,289) = 6.93, p = .001, η²= .034. Tukey HSD showed that participants in the synchronous condition scored significantly lower than those in the asynchronous (p = .001) and solo (p = .025) conditions. For the Imaginiff task, there was a significant effect of Condition, F(2,389)= 7.32, p < .001, η²=.036. Tukey HSD showed that participants in the asynchronous condition scored significantly higher than those in the synchronous condition (p < .001). There was no significant effect of Condition for the Open-Verbal task, F(2,389)= 1.92, p =.149.
Results of these analyses demonstrate that the synchronous condition scored the lowest in the Coarse-Visual and Fine-Visual tasks. The asynchronous condition scored the highest in the Forced-choice Verbal task and higher than the synchronous condition in the Imaginiff task. A Condition effect was not revealed in the Open-Verbal task. These findings partially support this study’s hypotheses that expected a condition effect at the group-level. Instead of the synchronous condition producing the highest scores, results indicated that individual participants in asynchronous condition coordinated with each other better than those in the synchronous condition. The solo condition did not differ significantly from the asynchronous in the Coarse-Visual and Fine-Visual tasks nor the synchronous in the Forced-choice Verbal and Imaginiff tasks. Therefore, the hypothesized ranked coordination performance was not supported (see Figure 4.2 for group-level results).
[bookmark: _Toc428278254]
[image: A graph of different colored bars

Description automatically generated with medium confidence]Figure 4.2. Bar graphs show the group-level alignment of each condition by task. Item 8 in the Open-Verbal task was excluded from all analyses. Error bars display 95% confidence intervals.


[bookmark: _Toc166008957]Research Question 3
In order to determine if coordination differed qualitatively by condition, the participant’s original alignment scores were compared against alignment scores that have been re-coded to reflect the distribution of responses in the solo condition (see Figure 4.3 for re-coding example). Because solo participants were instructed to select answers that most other participants would select, the hypothesis predicted an effect of condition that shows that different answers were selected by participants who were instructed to match specifically with their partner. If this prediction is not supported by the data, the original alignment scores and the re-coded between alignment scores should not differ significantly. As previously stated, the original (i.e., within) alignment scores for each task reflected the average proportion of participants in the assigned condition that coordinated on the same answer as the participant. The between-coding scores took into account the average proportion of solo participants (instead of those in their assigned condition) who coordinated on the same answer as the participant. 
A three-way mixed ANOVA was conducted with Task (coarse-visual, forced-choice verbal, fine visual, Imaginiff, and open-verbal) varying within subjects and Condition (synchronous and asynchronous) and Reference Group (within-coding and between-coding) varying between participants. The three-way mixed ANOVA revealed a significant main effect of Task (F(1, 548) = 416.74, p < .001), a significant main effect of Condition (F(3, 548) = 38.18, p < .001), and no significant main effect of Reference Group (F(3,548) = .101, p = .751). One significant interaction between Task and Condition was revealed (F(4,2192) = 8.08, p < .001), but not between Task and
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Figure 4.3. Bar graphs show the group-level alignment of each condition by task. The Synchronous and Asynchronous alignment scores are coded based on each condition’s unique responses. The Synchronous-Between and Asynchronous-Between scores were re-coded based on the distribution of solo participants’ responses.



Reference Group (F(4,2192) = 2.09, p = .080). Lastly, there was a significant three-way interaction of Task x Condition x Reference Group (F(4,2192) = .31, p = .002). 
Separate 2 x 2 ANOVAs accompanied by paired-sample t-tests were used to examine the interactions for each task. For the Coarse-Visual, significant main effects of Reference Group (F(1,129) = 4.55, p = .004, η² = .440) and Condition (F(1,129) = 4.55, p = .004, η² = .035) were revealed along with a significant Reference x Condition interaction (F(1,129) = 4.55, p = .004, η² = .199). Paired-sample t-tests showed lower scores for within-coding than between-coding in both the synchronous (t(129)= -10.16  p < .001) and asynchronous (t(145)= -3.57  p < .001) conditions. For the Forced-choice Verbal, significant main effects of Reference Group (F(1,129) = 41.94, p < .001, η² = .245) and Condition (F(1,129) = 16.67, p < .001, η² = .114) were revealed along with a significant Reference x Condition interaction (F(1,129) = 178.59, p < .001, η² = .581). Paired-sample t-tests showed lower scores for within-coding than between-coding in the synchronous condition (t(129)= -6.04, p < .001) and higher scores for within-coding than between coding in the asynchronous condition (t(145) = 13.88, p < .001). For the Fine-Visual, a significant main effect of Condition (F(1,129) = 9.00, p = .003, η² = .065) and a significant Reference x Condition interaction (F(1,129) = 27.94, p = .001, η² = .178), but no significant Reference Group main effect was found (F(1,129) = .001, p = .981). Again, paired-sample t-tests showed lower scores for within-coding than between-coding in the synchronous condition  (t(129)= -2.90, p = .004) and higher scores for within-coding than between-coding in asynchronous conditions (t(145) = 5.06, p < .001). For the Imaginiff, significant main effects of Reference Group (F(1,129) = 50.37, p < .001, η² = .281) and Condition (F(1,129) = 4.79, p = .030, η² = .036) were revealed along with a significant Reference x Condition interaction (F(1,129) = 88.85, p < .001, η² = .408). Lower scores for within-coding than between-coding in the synchronous condition (t(129)= -1.51, p = .135) and higher scores for within-coding than between-coding in the asynchronous condition (t(145) = 11.11, p < .001) were again revealed with paired-sample t-tests. Finally, for the Open-Verbal, a significant main effect of Reference Group (F(1,129) = 10.42, p = .002, η² = .075) and a significant Reference x Condition interaction (F(1,129) = 4.75, p = .031, η² = .036), but no significant Condition main effect was found (F(1,129) = .072, p = .789). Paired-sample t-tests showed lower scores for within-coding than between-coding in both the asynchronous (t(145)= -3.40,  p < .001) conditions, but no significant difference between the coding methods in the synchronous condition (t(129)= -.832  p =.407). 
These findings support this study’s hypothesis that predicted participants in the synchronous dyad and asynchronous dyad conditions exhibiting different coordination patterns than those in the solo condition. Participants in the dyad conditions responded differently from the solo participants in all tasks except for synchronous participants in the Open-Verbal task (see Figure 4.4 for the results).
[bookmark: _Toc166008958]Exploratory Analyses
Each experimental task began with one item that had a more obvious “correct” answer than the remaining items. These items were excluded from the previous analyses because of their less ambiguous nature; however, they will be analyzed here to explore any potential implications on performance. One-sample t-tests revealed above-chance 
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Figure 4.4. Bar graphs show the group-level alignment of each condition by task. Item 8 in the Open-Verbal task was excluded from all analyses. Error bars display 95% confidence intervals.


coordination for multiple-choice control items in the synchronous (all t(129) > 11.50 all p < .001), asynchronous (all t(145) > 14.93 all p < .001), and solo conditions (all t(115) >13.77 all p < .001). For the Open-Verbal control item, one sample t-tests revealed above-chance coordination in each condition (all t > 10.17 all p < .001). Additional correlational analyses revealed significant correlations between the control item and the
overall alignment score for the Coarse-Visual task in each condition (all r > .474 all p <  .001). Significant correlations were also found between the control item and the overall alignment scores for the Forced-choice Verbal task in each condition (all r > .363 all p <  .001). However, several nonsignificant correlations between the control item and overall task alignment score were revealed. The control item for the Open-Verbal task was not significantly correlated with the task’s alignment score for synchronous (r(129) = -.040, p = .654 ), asynchronous (r(145) = .081, p = .331), and solo conditions (r(115) = .134, p = .151). Additionally, no significant correlation was found between the control item and overall task alignment score in the Fine-Visual task for the synchronous (r(129) = .146, p = .098 ), asynchronous (r(145) = .133, p = .109 ), and solo conditions in the Fine-Visual task (r(115) = .137, p = .142 ). Lastly, the correlation between the control item and task alignment score for the Imaginiff task was nonsignificant for synchronous (r(129) = .080, p = .368) and asynchronous (r(145) = .103, p = .215). Although a previous study discarded the responses of adult participants who failed the control items (Perez-Zapata & Apperly, 2021), these nonsignificant correlations suggest that using these items as a disqualifier would not be appropriate because performance on the control item does not seem to be a strong predictor of task performance.
[bookmark: _Toc166008959]Discussion
The purpose of this study was to investigate how synchronous and asynchronous conditions impact dyad-level and group-level coordination success in pure coordination games. The first research question sought to examine if strangers achieve above-chance coordination at the dyad and group levels. The results confirmed that participants were able to match with each other at the dyad group levels in each task, excluding the Fine-Visual task for the randomized solo dyads. These results align with previous studies that support above-chance alignment amongst strangers in pure coordination games (Mehta et al., 1994; Perez-Zapata & Apperly, 2021; Schelling, 1960), suggesting that strangers are doing more than just randomly guessing when completing these tasks. This coordination between strangers is supported by the human sociocognitive ability to recognize a stand-out option that can be coordinated on (De Freitas et al., 2019; Schelling, 1960). It is unclear as to why randomized solo dyads were unable to, especially when they succeeded in the other tasks. Prior research has shown that adults were able to match with one another above chance when completing these same tasks (minus the Imaginiff task) on their own (Perez-Zapata & Apperly, 2021), so the replication of their findings at the group-level are likely to be the more significant finding. A recent meta-analysis by Yuan and colleagues (2022) posits that societal trends in the United States have created a society in which people are more likely to interact and have relationships with strangers. Therefore, these findings are in accordance with previous pure coordination research and the current state of American society.
The second research question sought to examine if experimental conditions produce a quantitative difference in coordination. Contrary to predictions, the results showed that dyad-level matching did not differ significantly by condition and higher coordination at the group-level was not reliant on being in the synchronous condition. The synchronous condition did not have higher levels of coordination at the dyad-level. These findings partially support this study’s hypotheses that expected a condition effect at the group-level, but the synchronous condition having the highest coordination at the dyad and group levels was not supported. Instead of the synchronous condition producing the highest scores at the group-level, results indicated that individual participants in asynchronous condition coordinated as a group better than those in the synchronous condition in all tasks except for the Open-Verbal task. Previous research found that asynchronous conditions promote an individual mindset (Shteynberg et al., 2023), which suggests that asynchronous participation could potentially result in more individualized answers. However, this study’s findings suggest that the mindset taken on by the asynchronous participants may have facilitated their ability to coordinate. It is possible that, because they did not complete the experimental tasks at the same time, the asynchronous participants were selecting answers based on what most other participants would pick by relying on social norms as supported by the descriptive norms foundation (Rivis & Sheeran, 2003). Therefore, if both partners were selecting what most other people would select, then that pattern would be reflected in the group-level analyses, which may help explain why they had increased group-level alignment but not a significant difference in matching scores. Another explanation could be that those in the synchronous condition experienced more social stress when being asked to match with a stranger while completing the tasks at the same time (Sariñana-González, et al., 2017), which could explain why the synchronous condition did not have higher coordination scores as expected.
The third research question sought to examine if experimental conditions produce a qualitative difference in coordination. The results showed that synchronous participants and asynchronous participants had significantly different response patterns when comparing within-coding scores with scores re-coded based on the solo participants’ responses. Analyses revealed that participants in the dyad conditions frequently selected different responses to this study’s ambiguous tasks, excluding synchronous participants in the Open-Verbal task. Unequal scores show that, on average, dyad conditions matched on the same answer with a higher proportion (Within-coding > Between-coding) or lower proportion (Within-coding < Between-coding) of solo participants. As previously stated, pure coordination game research is premised on people’s ability to identify focal points that allow for answer matching when there is no clear “correct” answer, and the rules and strategies that participants can use to coordinate can lead to them coordinating on different responses more frequently (Mehta et al., 1994). Therefore, the current findings further support qualitative coordination differences between participants by condition. 
[bookmark: _Toc166008960]Limitations
[bookmark: _Toc420995910][bookmark: _Toc422997497]There are a few limitations to discuss. First, the lack of diversity in this sample limits the generalizability of the findings. College students are a homogeneous and overused sample in psychological research (Hanel & Vione, 2016), and most participants in this study were white and in mixed gender dyads. There could be quantitative and qualitative coordination differences between male and female participants even if both groups coordinate above-chance that would be best addressed by comparing same gender and mixed gender coordination results. Additionally, previous research indicates that shared experiences and knowledge is important for coordination ability, and that there are cultural differences in coordination (Wong & Hong, 2005). With diverse populations in mind, the findings of this study should not be generalized to other cultural groups and same-gender dyads without considering potential differences. Second, the wording in the instructions differed between the dyad and solo conditions. Partners in both dyad conditions (Synchronous and asynchronous) were told to pick what they think their partner will pick while their partner does the same. The solo participants were instructed to pick what they think most other participants would pick while others were instructed to do the same. The impact of the wording on social cognition cannot be directly examined in this current study; therefore, the potential impact of the wording cannot be ruled out.

1. [bookmark: _Toc427156482][bookmark: _Toc166008961]
Conclusions and Recommendations
[bookmark: _Toc166008962]Future Directions
	The present findings show that dyad and group level coordination between strangers is possible in different experimental conditions and suggest that variation in coordination is influenced by condition and task. Future research should focus on coordination ability amongst diverse cultural groups and groups of different sizes. Diverse types of tasks or stimuli could also be important for evaluating quantitative and qualitative aspects of coordination. Additionally, the current study was unable to directly examine if the different wording in the instructions impacted the participants’ coordination, so data for a second study was collected from February to May of 2024 to address this limitation. Synchronous, asynchronous, and solo participants in this second study were asked to select the response that most other participants would select. By having the same instructions for all participants, this change aims to build upon the present findings to allow for a more robust comparison between synchronous dyads, asynchronous dyads, and solo participants. This data will be analyzed and discussed in a future paper.
[bookmark: _Toc166008963]Conclusions
	In modern U.S. society, human consistently interact with and build networks and teams with strangers (i.e., people that they are not socially close to). Therefore, research about successful social interactions between strangers provides insight on how we are connected through shared knowledge and experiences. In summary, the current study utilized pure coordination games to examine the coordination abilities of strangers in face-to-face dyads in synchronous and asynchronous conditions and solo participants. By having different experimental social environments, the findings of this study show that dyads are able to achieve above-chance coordination with each other across different tasks (Research Question 1). Quantitative (Research Question 2) and qualitative differences (Research Question 3) in coordination were also revealed in this study’s analyses. Above-chance coordination suggests that participants are organizing information in functional ways, which facilitates their ability to match with others. The inclusion of the Imaginiff game in the current study presented a novel use of this task that differs from its use in shared subjective experience work (see Pinel & Long, 2012), and this study’s results suggest that this game was an appropriate addition to the overall pure coordination game presented to participants. These findings add to the literature on coordination by suggesting that coordination ability can be assessed in a variety of tasks and is not limited to group-level analysis. The ability to coordinate with strangers is especially useful in modern societies like the United States, so it is hoped that this study will lead to more research into the sociocognitive foundations and conditions that drive coordination and more inquiry into the variation of coordination abilities in different populations.
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Appendix
Table 4.1. This is the table that shows the descriptives of the experimental items.

	Coarse-Visual Task

	Groups
	
	1
	2
	3
	4
	5
	Average
	Between

	




Sync dyad
	Mean
	.48
	.37
	.55
	.41
	.32
	.42
	.45

	
	SD
	.261
	.122
	.271
	.160
	.157
	.126
	.151

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	.25

	
	t
	36.01***
	34.20***
	15.85***
	17.98***
	27.31***
	15.70***
	15.39***

	
	df
	129
	129
	129
	129
	129
	129
	129

	
	95% CI lower
	[2.39
	[2.21
	[1.07
	[1.49
	[2.19
	[0.151
	[0.177

	
	CI upper
	2.67]
	2.49]
	1.38]
	1.86]
	2.53]
	0.195]
	0.230]

	




Async dyad
	Mean
	.49
	.39
	.73
	.43
	.32
	.47
	.48

	
	SD
	.263
	.129
	.286
	.177
	.137
	.132
	.143

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	.25

	
	t
	46.50***
	40.62***
	37.30***
	17.20***
	18.71***
	20.34***
	19.48***

	
	df
	145
	145
	145
	145
	145
	145
	145

	
	95% CI lower
	[3.18
	[2.47
	[2.09
	[0.91
	[2.47
	[0.200
	[0.207

	
	CI upper
	3.46]
	2.73]
	2.33]
	1.14]
	2.79]
	0.243]
	0.253]





Table 4.1 Continued

	





Solo
	Mean
	.71
	.42
	.58
	.51
	.31
	.50
	

	
	SD
	.290
	.161
	.282
	.151
	.116
	.114
	

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	

	
	t
	49.10***
	33.72***
	14.47***
	16.54***
	30.16***
	24.01***
	

	
	df
	115
	115
	115
	115
	115
	115
	

	
	95% CI lower
	[2.54
	[2.07
	[1.04
	[1.32
	[2.50
	[0.234
	

	
	CI upper
	2.75]
	2.33]
	1.37]
	1.68]
	2.86]
	0.275]
	





Table 4.1 Continued

	Forced-choice Task

	Groups
	
	1
	2
	3
	4
	5
	Average
	Between

	




Sync dyad
	Mean
	.48
	.37
	.55
	.41
	.32
	.42
	.45

	
	SD
	.261
	.122
	.271
	.160
	.157
	.126
	.151

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	.25

	
	t
	36.01***
	34.20***
	15.85***
	17.98***
	27.31***
	15.70***
	15.39***

	
	df
	129
	129
	129
	129
	129
	129
	129

	
	95% CI lower
	[2.39
	[2.21
	[1.07
	[1.49
	[2.19
	[0.151
	[0.177

	
	CI upper
	2.67]
	2.49]
	1.38]
	1.86]
	2.53]
	0.195]
	0.230]

	




Async dyad
	Mean
	.49
	.39
	.73
	.43
	.32
	.47
	.48

	
	SD
	.263
	.129
	.286
	.177
	.137
	.132
	.143

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	.25

	
	t
	46.50***
	40.62***
	37.30***
	17.20***
	18.71***
	20.34***
	19.48***

	
	df
	145
	145
	145
	145
	145
	145
	145

	
	95% CI lower
	[3.18
	[2.47
	[2.09
	[0.91
	[2.47
	[0.200
	[0.207

	
	CI upper
	3.46]
	2.73]
	2.33]
	1.14]
	2.79]
	0.243]
	0.253]
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Solo
	Mean
	.71
	.42
	.58
	.51
	.31
	.50
	

	
	SD
	.290
	.161
	.282
	.151
	.116
	.114
	

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	

	
	t
	49.10***
	33.72***
	14.47***
	16.54***
	30.16***
	24.01***
	

	
	df
	115
	115
	115
	115
	115
	115
	

	
	95% CI lower
	[2.54
	[2.07
	[1.04
	[1.32
	[2.50
	[0.234
	

	
	CI upper
	2.75]
	2.33]
	1.37]
	1.68]
	2.86]
	0.275]
	





Table 4.1 Continued

	Fine-Visual Task

	Groups
	
	1
	2
	3
	4
	5
	Average
	Between

	




Sync dyad
	Mean
	.33
	.26
	.27
	.35
	.27
	.30
	.30

	
	SD
	.160
	.055
	.065
	.176
	.082
	.056
	.069

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	.25

	
	t
	26.13***
	23.28***
	21.46***
	29.01***
	23.84***
	9.38***
	8.61***

	
	df
	129
	129
	129
	129
	129
	129
	129

	
	95% CI lower
	[2.12
	[2.04
	[2.11
	[2.63
	[1.98
	[0.036
	[0.040

	
	CI upper
	2.46]
	2.42]
	2.53]
	3.01]
	2.34]
	0.056]
	.064]

	




Async dyad
	Mean
	.44
	.27
	.29
	.36
	.26
	.32
	.32

	
	SD
	.243
	.055
	.088
	.188
	.051
	.068
	.066

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	.25

	
	t
	35.55***
	22.93***
	20.82***
	32.38***
	22.69***
	13.12***
	12.46***

	
	df
	145
	145
	145
	145
	145
	145
	145

	
	95% CI lower
	[2.29
	[1.83
	[2.00
	[2.71
	[1.92
	[0.063
	[0.057

	
	CI upper
	2.56]
	2.18]
	2.42]
	3.06]
	2.28]
	0.085]
	0.079]





Table 4.1 Continued

	





Solo
	Mean
	.40
	.27
	.30
	.37
	.25
	.32
	

	
	SD
	.203
	.058
	.102
	.201
	.025
	.068
	

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	

	
	t
	26.32***
	20.38***
	18.81***
	28.00***
	21.12***
	10.77***
	

	
	df
	115
	115
	115
	115
	115
	115
	

	
	95% CI lower
	[2.20
	[1.82
	[2.04
	[2.68
	[1.95
	[0.055
	

	
	CI upper
	2.56]
	2.21]
	2.53]
	3.08]
	2.35]
	.0.080]
	




Table 4.1 Continued

	Imaginiff Task

	Groups
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	Average
	Between

	




Sync dyad
	Mean
	.38
	.26
	.37
	.59
	.45
	.29
	.62
	.27
	.52
	.32
	.38
	.30
	.30

	
	SD
	.128
	.049
	.170
	.265
	.203
	.086
	.275
	.067
	.262
	.097
	.125
	.056
	.069

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25

	
	t
	20.71***
	30.79***
	33.12***
	28.01***
	22.93***
	13.74***
	27.01***
	16.99***
	21.27***
	34.86***
	23.57***
	9.38***
	8.61***

	
	df
	129
	129
	129
	129
	129
	129
	129
	129
	129
	129
	129
	129
	129

	
	95% CI lower
	[1.97
	[2.66
	[2.22
	[2.16
	[2.10
	[1.08
	[2.32
	[1.09
	[2.20
	[2.10
	[1.98
	[0.036
	0.040]

	
	CI upper
	2.39]
	3.02]
	2.50]
	2.49]
	2.49]
	1.44]
	2.69]
	1.38]
	2.65]
	2.35]
	2.35]
	0.056]
	0.064]

	




Async dyad
	Mean
	.37
	.28
	.43
	.70
	.47
	.34
	.55
	.32
	.58
	.29
	.37
	.42
	.40

	
	SD
	.126
	.074
	.208
	.282
	.179
	.156
	.261
	.125
	277
	.070
	.125
	.055
	.052

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25

	
	t
	21.46***
	35.67***
	45.26***
	29.38***
	30.23***
	14.81***
	33.85***
	18.20***
	23.36***
	32.25***
	28.83***
	36.83***
	35.87***

	
	df
	145
	145
	145
	145
	145
	145
	145
	145
	145
	145
	145
	145
	145





Table 4.1 Continued

	
	95% CI lower
	[2.02
	[2.82
	[2.45
	[2.23
	[2.36
	[1.21
	[2.52
	[1.03
	[2.20
	[1.87
	[2.04
	[0.158
	[0.145

	
	CI upper
	2.43]
	3.15]
	2.68]
	2.55]
	2.69]
	1.58]
	2.83]
	1.28]
	2.61]
	2.11]
	2.34]
	1.76]
	0.162]

	





Solo
	Mean
	.36
	.27
	.35
	.64
	.54
	.33
	.52
	.28
	.55
	.36
	.37
	.40
	

	
	SD
	.110
	.058
	.137
	.283
	.229
	.123
	.244
	.072
	.278
	.137
	.123
	.056
	

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	

	
	t
	20.03***
	31.60***
	36.42***
	27.57***
	22.51***
	13.82***
	28.24***
	15.27***
	21.23***
	32.08***
	24.94***
	29.27***
	

	
	df
	115
	115
	115
	115
	115
	115
	115
	115
	115
	115
	115
	115
	

	
	95% CI lower
	[1.93
	[2.02
	[2.67
	[2.40
	[2.11
	[2.11
	[1.17
	[2.40
	[1.07
	[2.34
	[2.16
	[2.11
	

	
	CI upper
	2.44]
	2.46]
	3.03]
	2.68]
	2.44]
	2.51]
	1.56]
	2.77]
	1.39]
	2.83]
	2.44]
	2.48]
	





Table 4.1 Continued

	Open-Verbal Task

	Groups
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	Average
	Between

	




Sync dyad
	Mean
	.33
	.21
	.60
	.42
	.51
	.12
	.05
	.23
	.33
	.31
	.35
	.35

	
	SD
	.184
	.177
	.307
	.131
	.306
	.088
	.042
	.141
	.171
	.245
	.092
	.095

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25

	
	t
	11.45***
	8.071***
	16.29***
	7.30***
	14.79***
	6.46***
	-28.50***
	12.77***
	11.08***
	10.31***
	22.99
	20.89

	
	df
	129
	129
	129
	129
	129
	129
	129
	129
	129
	129
	129
	129

	
	95% CI lower
	[0.153
	[0.094
	[0.385
	[0.061
	[0.344
	[0.034
	[-0.114
	[0.133
	[0.136
	[0.179
	[0.170
	[0.158

	
	CI upper
	0.217]
	0.156]
	0.491]
	0.107]
	0.450]
	0.065]
	-0.100]
	0.182]
	0.196]
	0.0264]
	0.201]
	0.191]

	




Async dyad
	Mean
	.31
	.18
	.59
	.39
	.46
	.09
	.05
	.31
	.36
	.38
	.34
	.35

	
	SD
	.158
	.158
	.315
	.124
	.297
	.085
	.050
	.167
	.140
	.267
	.081
	.087

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25

	
	t
	12.35***
	7.36***
	18.84***
	12.67***
	14.64***
	.805
	-13.59***
	11.56***
	19.54***
	12.37***
	29.28***
	24.17***

	
	df
	145
	145
	145
	145
	145
	145
	145
	145
	145
	145
	145
	145

	
	95% CI lower
	[0.135
	[0.070
	[0.440
	[0.110
	[0.311
	[-.008
	[-0.065
	[0.133
	[0.204
	[0.229
	[0.183
	[0.160

	



Table 4.1  Continued

	
	CI upper
	0.187]
	0.122]
	0.543]
	0.151]
	0.408]
	0.020]
	-0.049]
	0.188]
	0.249]
	0.317]
	0.209]
	0.188]

	





Solo
	Mean
	.32
	.25
	.62
	.41
	.58
	.16
	.05
	.34
	.28
	.29
	.36
	

	
	SD
	.144
	.213
	.306
	.178
	.307
	.119
	.041
	.155
	.124
	.240
	.105
	

	
	Chance
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	.25
	

	
	t
	13.46***
	8.12***
	16.34***
	4.95***
	14.47***
	7.33***
	-28.38***
	9.53***
	7.42***
	8.29***
	19.40***
	

	
	df
	115
	115
	115
	115
	115
	115
	115
	115
	115
	115
	115
	

	
	95% CI lower
	[0.154
	[0.121
	[0.402
	[0.049
	[0.356
	[0.059
	[-0.115
	[0.109
	[0.063
	[0.140
	[0.170
	

	
	CI upper
	0.207]
	0.199]
	0.514]
	0.114]
	0.468]
	0.103]
	-0.100]
	0.166]
	0.109]
	0.229]
	0.209]
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