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Abstract 
Technology of artificial virtual agents (AVA’s) is increasingly developing and therefore will be soon 

around in systems as appliances, home systems, cars and the like. We questioned how a group of AVA’s 

could persuade or change people’s behavior in such systems. In this current study we therefore 

examined whether a group of AVA’s could generate conformity among humans.  

A study by Berns et al. (2005) found that conformity effects occurred when a majority was composed of 

computers (PC’s). Based on the social agent studies by Appel et al. (2012) and Li Gong we supposed 

(2007) that the AVA’s would generate more conformity as the computers used in the study of Berns et al. 

(2005). Moreover, we expected that the most conformity would occur when the majority existed out of 

humans. We therefore hypothesized that (1) a majority of AVA’s that show strong social cues will 

generate more conformity among humans than a majority of PC’s with weak social cues; (2) a majority 

of humans will generate more conformity than a majority of AVA’s or a majority of PC’s. 

Our research started with the completion of a study initiated but unfinished by Kleemans and Nijrolder 

(2013) who followed the same procedure as the classical experiments by Asch (1956) with modifications. 

They used new majorities existing out of AVA’s or PC’s to exert pressure on the participants. The results 

showed that almost no conformity occurred when the majority consisted of AVA’s or PC’s. Furthermore, 

we showed that an overall conformity of 12% was found when the majority consisted of humans.  

We conjectured that the setup of the study may have flawed an adequate comparison of the human vs 

technology majorities and therefore we created a second modified experiment. Following research on 

human conformity, we suggested that AVA’s and PC’s were perhaps not able to exert normative 

pressure, but might be more effective in generating informational pressure (Deutsch & Gerard, 1955). 

We therefore introduced the following hypothesis; (3) a majority of AVA’s or PC’s will generate (more) 

conformity among human participants when the judgmental task is more demanding, thus creating more 

conformity based on informational pressure.  

Our results showed that H3 was supported since conformity increased with 15.5% in the AVA’s condition 

and increased with 13.5% in the PC’s condition when the judgmental task was more demanding. In 

addition, we found that participants behaved differently in the AVA’s and PC’s condition. In the AVA’s 

condition participants made significant more moderate errors than extreme errors, while in the PC’s 

condition this was similar. 

We suggest that future research should investigate whether more sophisticated AVA’s could exert 

normative pressure. We also suggest for further research not only to focus on responses towards 

technology but also to examine the behavior of humans towards technology since participants behaved 

differently in the conditions. As a final concluding remark we strongly recommended that future research 

will investigate the interaction with AVA’s since they have the ability to change people’s behavior. 
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1. Introduction 
People increasingly interact with virtual beings sometimes human but often also artificial in nature. This 

raises many questions about how people behave in such encounters and respond to artificial virtual 

agents. Artificial virtual agents (AVA’s) are virtual humans generated by a computer, which look and 

speak like a human. These AVA’s acquire information through sensors and react on this information, to a 

certain extent, as a human would do. One of the intriguing questions pertains to people’s sensitivity to 

social influence from these AVA’s since this technology is developing rapidly and will be all around us 

soon in appliances, home systems, cars and the like. We therefore questioned how a group of AVA’s 

could persuade or change people’s behavior in such systems. In order to understand how people 

respond to a group of AVA’s we will discuss research and theories that described human responses 

towards computers. Furthermore, we will discuss if an artificial virtual agent could socially influence 

humans. 

Previous research developed the media equation theory that describes how people tend to respond 

towards computers. For example, according to the media equation research, people consider computers 

as social actors when triggered by social cues (Reeves & Nass 1996). In addition, the media equation 

research predicts that unconscious automatic social reactions are triggered by situations as soon as 

these include social cues (Nass & Moon, 2000). They hypothesized that individuals mindlessly apply 

social rules and expectations to computers. Mindlessness is defined by Langer (1992) as people who 

respond in an automatic behavior while unconsciously aware of their behavior. The media equation 

theory therefore indicates that people tend to respond in social ways to these AVA’s. 

One derivation of the media equation theory is the Computers As Social Actors (CASA) paradigm which 

concentrates on users responses to social characteristics of computers and software agents. This CASA 

paradigm obtains findings of the Human to Human Interaction (HHI) studies and replicates the studies by 

replacing a human by a computer to find similar results (Appel, Pütten, Kramer, Gratch, 2010). The CASA 

research demonstrated that social responses could be easily generated by a few social cues since mostly 

only simple boxed computers were utilized. For example, Nass and Moon (1999) found that people 

responded more positively towards the computer they already had worked with than to another 

computer, which they did not work with. This phenomenon is similar in HHI where people tend to give 

more positive feedback towards the interviewer they had worked with than to another interviewer. 

Another study from Nass, Moon, Fogg, Reeves, and Dryer (1995) demonstrated that computers could 

have personality even with superficial manipulations and generate similar social responses as in HHI. This 

CASA paradigm therefore proposes that people are triggered by social cues and react in accordance with 

social rules and social scripts (Nass, Steuer & Tauber, 1994). 

Contrary to the CASA paradigm, the Threshold Model of Social Influence (TMSI) by Blascovich (2002) 

suggests that a human being initially only socially responds to a human being, or if in an artificial 

environment to an avatar (Appel et al. 2010). An avatar is a virtual representation of a human that is 

controlled by another human while an agent is a virtual representation of a human controlled by a 

computer through an algorithm (Guadagno, Swinth, Blascovich, 2011). In the TMSI it is suggested that 
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people will react socially when a certain social threshold is crossed. This threshold is crossed when the 

social verification is sufficient high. Social verification refers to the extent to which participants in virtual 

groups experience interactions with virtual others in ways that verify that they are engaging in 

semantically meaningful communication with virtual others thereby experiencing shared reality 

(Blascovich, 2002). Social verification is a function of two factors; respectively, from low agency (agent) 

and low behavior realism to high agency (avatar) and high behavior realism. For example, a person can 

react socially towards a high agency agent if the behavior realism is low and vice versa. 

Some research however suggests that agency is insufficient in whether people react socially towards an 

artificial virtual agent (e.g. Appel, 2010, Vossen, Midden & Ham 2012). Then according to the TSMI high 

behavior realism is required to achieve social validation. Behavioral realism represents the degree to 

which virtual others appear to participants to behave as those participants have been socialized to 

expect others to behave (Blascovich, 2002). For example, an artificial virtual agent that blinks with his 

eyes increases the behavior realism. In this case the AVA’s would require high behavior realism in order 

to receive social responses and this would be the opposite of what the CASA paradigm suggests. The 

CASA paradigm suggest that only social cues are sufficient to trigger social responses (Nass & Moon, 

2000), while according to the TMSI these social agents should also behave realistic if agency is 

insufficient. Moreover, the assumption that agency alone is insufficient should be handled with care 

since other studies found different results in which agency is sufficient in order to achieve social 

validation (e.g. Guadgagno et al., 2007, Guadagno et al., 2011, Fox, Ahn, Janssen, Yeykelis, Segovia & 

Bailenson, 2014). What does seem to be important regarding the CASA paradigm and the TMSI is that 

social cues trigger social responses to these AVA’s. 

Furthermore, we questioned not only how people would respond to these AVA’s but also if humans 

would change their behavior as a result of social influences from an artificial virtual agent. Research by 

Vossen et al. (2009) showed that people’s behavior can be influenced by social feedback, consisting of 

approval and disapproval, as provided by single artificial social agents. In their experiments participants 

received non-social feedback or social feedback in order to reduce their energy consumption. Social 

feedback was given by an iCat that is a robot in the form of a stylized head of a cat that is able to display 

social expressions by moving lips, eyes, and eye-brows, and by playing speech files. They found that 

participants significantly reduced their energy consumption when they received social feedback. 

Moreover, research by Midden and Ham (2012) in a similar experiment, also found that greater energy 

savings were achieved in the social setting compared to the non-social setting.  These studies suggest 

that an artificial virtual agent can socially influence humans. In the present paper we will investigate if a 

group of AVA’s could socially influence humans. 

2. The current research 
In the current study we examined whether social influences could also occur due to group pressure by 

AVA’s. Yielding to group pressure or majority influence is termed conformity and this phenomenon has 

been extensively studied in groups consisting of humans, starting with the seminal work by Solomon 

Asch (1956). Typical for his experiments was that a single individual would yield towards a unanimous 

clearly false majority or would remain independent. In his experiments a person needed to match the 
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length of a line compared to three other lines. The task was very clear and it was obvious which line 

should be selected. Results showed that individuals had almost a complete accuracy regarding the task 

when they could provide their answer anonymously; however, when individuals were required to give 

their answer publicly only one-fourth remained errorless. Individuals ranged from completely 

independent to completely yielding towards the majority that unanimously announced the wrong 

answer.  

A study by Berns, Chappelow, Zink, Pagnoni, Skurski and Richards (2005) showed similar results as Asch 

(1956) when the majority existed of computers as a replacement of the humans. Instead of humans 

providing an answer each computer screen would show the answer for three seconds and the 

participants were told that the computers generated the answer based on a simple algorithm. In their 

experiment the individuals had to mentally rotate a 3D object and match with another 3D object. They 

had, compared to the classic experiment of Asch (1956), two answer possibilities; the 3D objects were 

similar or the 3D objects were different. Results showed that the participants error rate increased with 

41% (SD = 5%) in the human condition and 32% (SD = 4%) in the computer condition compared to the 

control condition were no group pressure was present with 13.8% (SD = 2%). Moreover, in the human 

condition the errors increased significantly more than in the computer condition. So, overall conformity 

was approximately 20% in the computer setting while in the human setting the overall conformity was 

approximately 30%, similar to the findings of Asch (1956). Furthermore, participants indicated that the 

two different groups humans and computers were equally reliable. Thus participants conformed more 

towards humans than to computers although they were seen as equally reliable. This could indicate that 

different types of social influences could be a reason why people behaved differently towards humans 

and computers.  

A distinction between different social influences was made by Deutsch and Gerard (1955). They 

proposed that two kinds of social influence could be distinguished, namely normative and informational 

social influence. Normative social influence occurs when a person conforms in order to be accepted or 

liked by others. Informational social influence is defined as the tendency to accept information obtained 

from another as evidence (Deutsch & Gerard, 1955).  

In the classical experiment of Asch (1956) normative social influences were the reason why participants 

made errors because the correct answer was a clear fact and therefore could not be an informational 

social influence. This was verified in the control condition where almost everyone remained errorless. In 

the study of Berns et al. (2005) people perceived the two peer groups as equally reliable and therefore it 

could be assumed that the informational social influence was similar. When comparing the human 

condition versus the computer condition it seems plausible that humans generated a higher normative 

social influence than computers and consequently people conformed more. 

In the current research we examined whether conformity could be increased when the computers would 

show more social cues, making them more human-like through the use of AVA’s. Appel et al. (2012) 

suggested that the more computers present characteristics associated with humans; the more likely they 

are to elicit social behavior. Moreover, they suggested that increasing the social cues of virtual agents 

leads to stronger social reactions. In addition, research by Li Gong (2007) found that if AVA’s stimulated a 
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higher sense of anthropomorphism they consequently generate a stronger social influence. These 

findings suggest that AVA’s will generate stronger social responses and consequently more conformity 

than the computers used in the study of Berns et al. (2005). 

Our research started with the completion of a study initiated but unfinished by Kleemans and Nijrolder 

(2013). They studied the influences of AVA’s and PC’s through applying the CASA paradigm. In their 

research they used the classical conformity experiments of Solomon Asch (1956) and accordingly 

replaced the majority of humans by a majority of AVA’s or PC’s. The study tested whether conformity 

would occur within the human majority condition, with a majority of AVA’s and finally a majority of PC’s. 

More specifically the following hypothesis was put to the test: 

H1: A majority of AVA’s showing strong social cues will generate more conformity among humans than a 

majority of PC’s with weak social cues. 

And secondly: 

H2: A majority of humans will generate more conformity than a majority of AVA’s or a majority of PC’s. 

3. Method ~ Study 1  

3.1 Design & participants 

A total of 74 male students of the TU/e (M = 22.5, SD = 2.5) participated with the experiment and they 

received an incentive of €5.00 for their participation. In order to test H1 and H2 we created a 1 factor 

design with 4 levels (type of group pressure: control, majority of humans, majority of PC’s, majority of 

AVA’s). The independent variable was type of group pressure, the clearly wrong judgments of the 

different types of unanimous majorities. The dependent variable was the number of errors made during 

the critical errors. Critical errors are errors in which the majority uniformly provided a wrong answer. In 

the case of the control group the participants received no answers of the other stooges around the table.  

3.2 Apparatus 

A television screen was used to display the stimulus for each task. The stimulus was presented as black 

lines against a white background. A neutral white background was shown prior to the tasks. The 

comparison lines were numbered 1, 2 and 3 from left to right and had the same length as in the Asch 

(1956) experiments. A group size of 5 was utilized since in the experiments of Asch (1956) increasing the 

size of the group yielded in little change of conformity. In addition, the study of Berns et al. (2005) also 

used a group size of 5. The stooges were male students with respectively the same age, in order to be 

similar as the participants being tested. 

  In condition 1, the control group, the participants had to write down their answers on an answer 

sheet while four male stooges did similar procedures. In the three other experimental conditions the 

experiment leader recorded the answers of the participants who needed to announce their answer 

publicly. 
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  In condition 2, a majority of four humans/stooges was used to influence the participants. The 

first stooge would announce his answer and the other stooges would repeat his answer when it was 

their turn. After the experiment the participants and stooges completed questionnaire1 (appendix A) 

that included questions regarding the influences of the group. These questions were similar to questions 

that Asch (1956) had utilized in his experiments. 

 In condition 3, a majority of four identical PC’s was used to influence the participants. The 

screens pointed towards the participant. Each computer had a webcam to suggest the capability of the 

computer to perceive the stimulus. The computer screens were black until the computer had to give a 

response. Then the computers showed by means of their answer a corresponding white number 1, 2 or 3 

on the screen against the black background for 3 seconds, after which the screen turned black again. The 

answers of the computer screens were imputed before the experiment started. After the experiment the 

participants completed questionnaire1 and questionnaire 2 (appendix B) that measured the level of 

anthropomorphism. 

  In condition 4, a majority of AVA’s, four identical computers was used to influence the 

participants. On each computer a different AVA was shown that pointed towards the participant. The 

AVA’s were created using Haptek software (Haptek, 2013). All AVA’s were male and differentiated from 

each other. For our AVA’s, only the head and shoulders were shown. Figures 3.1 to 3.4 shows the avatars 

utilized for our experiment. Each AVA had a neutral expression and moved his head and eyes slightly. 

The answers of the avatars were recorded before the experiments started and each avatar was voiced by 

a different male person. Similar to condition 3 a webcam to each computer was attached to stimulate 

the capability of the computer to see the stimulus. After the experiment the participants completed 

questionnaire 1 and questionnaire 2. 

 

 

3.3 Procedure 

In this experiment, we duplicated the experimental procedure as used by Asch (1956). The stimulus was 

projected on a screen opposing the side of the table where no one was seated. The participants were 

always seated in the fourth position, so they would give their answer after the first three stooges, but 

before the last stooge. 

Figure 3.1 AVA on the 
 first position 

Figure 3.2 AVA on the 
second position 

Figure 3.3 AVA on the 
third position 

Figure 3.4 AVA on the 
last position 
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Before the experiment started the participants and the 

stooges would sign an informed consent form. The 

participants and stooges were given a brief instruction 

about what they had to do after the consent form. The 

exact instructions the participants received before each 

condition can be found in appendix C.  

Then the group performed a task in which a presented 

line had to be compared with three other lines. The 

standard and comparison lengths, the order in which 

they appeared, the responses of the majority, and the 

type of error were identical to the experimental 

procedure that Asch (1956) used and can be found in 

appendix D.  

In condition 1, the control condition, during 

each trial participants had to write down their answer 

on a sheet of paper next to the corresponding task 

number without communicating their answer with the 

other group members.  

In condition 2, the stooges were 4 male persons, who were instructed in advance by the 

experimenter and were aware of the goal of the experiment. They were also instructed which answer to 

give in each round. After the experiment the participants and the stooges filled in questionnaire1. In 

addition, the stooges asked before the start of the experiment two questions in order to stimulate the 

impression that they were appearing naive too. One would ask what date it was today, and another 

stooge would ask a verifying question if he understood the assignment. When the tasks were finished 

the participants and the stooges filled in questionnaire 1. 

In condition 3, the stooges were replaced by computer screens. After the comparison lines were 

shown each computer and the participants would publicly announce their answer when it was their turn 

to answer. The answers of the computers were shown as a number on the screens. When the tasks were 

finished both questionnaires were filled in by the participants. 

In condition 4, the stooges were replaced by AVA’s, which were displayed on computer screens. 

After the comparison lines were shown each AVA and the participants would publicly announce their 

answer when it was their turn to answer. When the tasks were finished both questionnaires were filled 

in by the participants. 

After the experiment was finished participants received a debriefing about the purpose of the 

experiment and were instructed to keep this information private until all experiments had finished.   

Figure 3.5 Position of the participant 
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4.1 Results  
In this section we will first describe our manipulation check that tested whether people perceived the 

PC’s or AVA’s as meant. Secondly, our analysis contained ANOVA’s to examine our hypothesis. After 

these analyses we analyzed the total number of conformity errors each participant made. In addition, we 

examined the number of conformity errors made at each critical trial. We also examined whether 

conformity errors were time dependent. As last we examined potential differences between the majority 

making a moderate or extreme error.  

4.1.1 Manipulation checks 

Two participants stated being familiar with the experiments by Asch (1956) and therefore were left out 

of the analysis. A manipulation check was performed in order to assess whether the participants 

perceived the condition with the AVA’s more as human-like as the PC’s. Two persons in the PC’s 

condition and one person in the AVA’s condition were left out because they unfinished the 

questionnaire. The PC’s remained with N = 14 and the AVA’s with N = 18. A dependent variable was 

created based on the sum of the questions asked in questionnaire 2. Each question answered with a yes 

would increase the level of anthropomorphism with 1 to a maximum of 35. Based on Rasch analysis the 

questions 6, 11, 12, 13, 15, 18, 19, 20, 21, 22, 24, 31, 33 were removed (Ruijten et al., 2004). After 

removal of these 13 questions the level of anthropomorphism ranged from 1 to 22. An independent 

sample t-test was conducted to compare the AVA’s with the PC’s. Results showed that there was not a 

significant difference between the PC’s (M = 10.7, SD = 3.3) and the AVA’s (M = 11.6, SD = 2.5) with t(33) 

= -.912, p = 0.369. These results indicated that participants perceived the PC’s and AVA’s as human-like, 

based on questionnaire 2.  

4.1.2 Testing H1 & H2 

After the manipulation check we created the dependent variable as the number of conformity errors a 

participant made during the 12 critical trials. A conformity error is an error in which the participant 

answers as the majority while the majority was wrong. The experiment consisted of twelve critical trials 

and therefore the range consisted of values between zero (complete independent) and twelve (complete 

yielding).   

In order to test H1 and H2 we conducted a 4 (type of group pressure: Control, Humans, PC’s, AVA’s) x 1 

factor ANOVA. We found that the type of group pressure (Control, Humans, PC’s, AVA’s) had a significant 

effect F(3, 8) = 5.36, p =.02. A post hoc Tukey test showed that participants who did not receive social 

pressure produced significantly less errors (M = .24, SD = .54, p = .01) than participants who had received 

social pressure from other human group members (M = 1.45, SD = 2.2). In addition, in the human 

majority condition participants produced significant more errors than PC’s (M = .38, SD = .81, p = .05) 

and AVA’s (M = 0, SD = 0, p = .02). These results provided evidence that H2 is supported and thereby 

suggesting that a majority of humans generates more conformity than a majority of AVA’s or PC’s. No 

statistical differences were found between the control group, the PC group (p ≈ 1) and AVA group (p = 

0.9). These results therefore provided no evidence in support for H1 in which we expected that a 

majority of AVA’s showing strong social cues would generate more conformity among humans than a 

majority of PC’s with weak social cues 
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4.1.3 Our findings compared to findings of Asch (1956) 

The frequency table 4.1 was made in order to compare our findings with the findings of Asch (1956). We 

determined how many participants conformed towards the different majorities and how many 

participants remained independent. In addition, we calculated the overall conformity for each condition. 

Table 4.1 shows that all 19 participants remained independent in the AVA’s group and 12 participants 

out of 16 (75%) participants remained independent in the PC’s group. Furthermore, it shows that 8 

participants out of 18 (44%) participants remained independent in the humans group compared to 25% 

found by Asch (1956). In addition, it shows that the total overall conformity by the 18 participants in the 

humans group was 12% compared to an overall conformity of 30% found by Asch (1956). These findings 

suggest that more participants remained independent in our experiment compared to the findings of 

Asch (1956). In addition, we found a lower overall conformity as findings of Asch (1956). These different 

findings will be discussed in our discussion section.  

Table 4.1 Frequency of conformity errors

 

4.1.4 Investigating time effects on conformity 

Furthermore, we investigated time effects since 

we supposed time could influence conformity.  

We created figure 4.1 that shows the 

occurrence of conformity errors for each trial. 

As can been seen, conformity errors occurred 

mostly at trial 4 and none at trial 3. 

Furthermore, it seems that participants 

conformity errors decreased when participants 

were advancing in the experiment. Therefore 

we examined time effects where the 
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Figure 4.1 Conformity errors for each trial in the human majority 
condition 
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comparison was made between the first half of the series and the second half of the series. We 

conducted a 4 (type of group pressure: Control, Humans, PC’s, AVA’s) between-subjects by 2 (first, 

second) within-subjects GLM repeated measures ANOVA. Results showed that there was no significant 

effect between the first half of the series (M = .28, SD = .75) and the second half of the series (M = .22, 

SD = .69) with F(1, 0.8) = .17, p = .36. In addition, results showed no significant interaction effect 

between the different half parts of the series and the experimental conditions with F(3, 2) = 0.27, p = .27. 

These results showed that time had no influence on the conforming behavior of participants. 

Furthermore, figure 4.2 shows the number of conformity errors occurred within each condition. As can 

been seen, conformity errors occurred similarly in each half of the series. This would suggest that time 

had no influence on conformity. 

 

.  

Figure 4.2 Conformity errors made in the first or second half of the experiment 

 

4.1.5 Investigating moderate vs extreme errors by the majority on conformity 

Next, we questioned if it would have made a difference if the majority made an error that ‘moderately’ 

or ‘extremely’ differed from the correct answer on conformity. We reasoned that participants would 

conform more when the majority provided an answer that slightly deviates from their own answer. In 

order to assess if participants reacted differently on moderate/extreme errors each length (3”, 5”, and 

8”) of the critical standard line was tested twice: Once in which the group made a moderate error 

compared to the standard line and once when the difference was extreme compared to the critical 

standard line. We conducted a 4 (type of group pressure: Control, Humans, PC’s, AVA’s) between-

subjects by 2(Moderate, Extreme) within-subjects GLM repeated measures ANOVA. Results showed that 

there was no significant effect between the moderate errors (M = .3, SD = .84) and extreme errors (M = 

.2, SD = .55) with F(1, 3) = 0.4, p = .11. In addition, no significant interaction effect was found between 

the type of error and the experimental conditions with F(3, 3) = 0.45, p = .051. Based on these low p-

values it seems that it could make a difference whether a majority makes a moderate error or an 

extreme error.  
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Moreover, figure 4.3 shows an overview of the number of conformity errors for each type of error.  As 

can be seen, in the human group and PC group more moderate errors were made than extreme errors. 

This would suggest that an error made by the majority that moderately differs from the correct answers 

creates more conformity. 

 

4.2 Results ~ Qualitative exploration  
Questionnaire 1 found in appendix A was utilized in order to obtain an understanding of what the 

participants were experiencing, whether they knew the purpose of the experiment and whether they 

were consciously aware that they conformed towards the group. Only the participants in the conditions 

with pressure by the majorities received the questionnaire. An interesting observation is that in the 

AVA’s and PC’s conditions participant did not seem to care what the group was thinking about their 

disagreements while in the humans condition almost everyone seemed to express concern. 

Furthermore, in the human majority most participants stated to have doubts and were tempted to 

answer like the group while in the PC’s condition and AVA’s condition participants stated the opposite. 

Next, we examined for each condition interesting cases of persons who conformed versus persons who 

remained independent, or as we will call them non-conformers.  

4.2.1 Comparing conformers vs non-conformers in the humans group 

Within the humans group one person conformed three times and stated that he experienced a lot of 

doubt during the experiment. He even stated that he remembered conforming 2/3 times indicating that 

he was well aware that he conformed to the majority of humans. The person also stated that the 

answers of the group were becoming more and more incorrect but he still showed a conforming error in 

the second last critical trial. This shows that although the majority was obviously incorrect the person 

still conformed. The person also recognized that the purpose of the experiment had something to do 

with group pressure.  

Another participant who conformed up to 8 times stated the following about his experience: “The 

comparing lines were easy, this was a strange thought that I sometimes disagreed with the others”.  He 

said he remembered conforming three times but according to the data he conformed up to 8 times. In 

Figure 4.3 Moderate vs extreme errors by the majority  
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addition, this person did not understand the purpose of the experiment as he wrote: “It is possible that 

the perception of people is different.” 

Contrary to the conformers the non-conformers could describe the purpose of the experiment correct as 

yielding to group pressure. They still had doubts about whether their answer was correct and stated that 

in the beginning they had more doubts. 

4.2.2 Comparing conformers vs non-conformers in the PC’s group 

In the PC’s group there were barely any errors but a person that made one conforming error stated also 

that he remembered conforming once. He also stated interesting quotes of why he had doubts of his 

answers, namely: “because they are computers you think that you could be wrong”. In addition, he 

stated on what he thought about the other group members: “stupid computers”. 

Another person who made one error said that he made no errors. He also had no doubts concerning his 

answers. He did state that the experiment was boring and this may explain the error he made.   

The non-conformers were questioning whether the algorithm worked or they said that the computers 

were trying to influence them. They also showed nearly any doubts of their answers.  One person said he 

was doubtful cause of the computers and gave the following reason: “Maybe the majority is right. They 

are with 4 people.” This answer shows that the person sees the computers as people and therefore is 

doubtful but he still remained his own answer. Most of the persons also had a good impression of what 

the purpose of the experiment was, but still showed doubts about their answer in the beginning.  

4.2.3 Comparing conformers vs non-conformers in the AVA’s group 

In this particular AVA’s group none of the participants conformed. Most of them did state that they were 

doubtful about their accuracy. One person stated the following reason why he was doubtful: “There 

were 4 times people who said another answer.” In addition, almost all participants related the 

experiment towards group pressure or conformity.  

5. Conclusion  
Based on our results we can conclude that hypothesis 1 was not supported since our results showed no 

difference between a group of PC’s or AVA’s. Participants kept almost completely their independence 

when they faced a clearly wrong majority of PC’s or AVA’s. This result is contrary to the study of Berns et 

al. (2005) whereby participants conformed to PC’s as the error rate increased. Results also showed that 

H2 was supported since significant more conformity errors occurred in the human condition compared 

to the PC’s or AVA’s condition. An overall conformity of 12% was found in the human condition as the 

overall error rate in the frequency figure 4.1 indicated. This is clearly less than in the classical 

experiments of Asch (1956) in which the overall conformity was around 30% and could be explained that 

most participants guessed the purpose of the experiments and therefore remained independent. In 

addition, we found no significant time effects or type (moderate, extreme) of error effects indicating that 

people conformed random during the trials. We did observe that moderate errors created more 

conformity than extreme errors. This suggests that humans would conform more when the majorities 

answer slightly deviates from the correct answer. 
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Nonetheless, these results indicate that people conform differently when a majority exists out of 

humans or technology. The manipulation check showed that there was no significant difference in the 

level of anthropomorphism between the technological conditions. Participants rated the PC’s and AVA’s 

as even human-like. In addition, from the qualitative results participants in the PC’s and AVA’s groups 

used quotes where they referred to the technology as people. This indifference level of 

anthropomorphism between the PC’s and AVA’s conditions shows that the AVA’s with additional strong 

social cues, as speech and humanoid appearance, created no additional normative pressure and suggests 

that people behave differently when under technological or humanoid influences. 

The question remains why AVA’s and PC’s could not persuade people to conform. Possible reasons will 

therefore be discussed in the next section. 

6. Discussion 
Our results showed that in line with Asch’s studies, participants conformed to a human majority; 

however, they did not conform to computers or artificial virtual agents. We did no find support for 

hypothesis 1 that suggested that a group of AVA’s showing strong social cues will generate more 

conformity among humans than a majority of PC’s with weak social cues. Several explanations will be 

discussed that may have influenced our findings. 

First of all, the CASA paradigm could explain that we found an indifference in the manipulation check 

between the PC and AVA groups since it proposed that people respond socially when triggered by social 

cues. Participants therefore responded similar towards the PC’s and AVA’s as the weak social cues were 

sufficient to provoke similar social responses as the strong social cues. Consequently, participants 

remained independent in the PC’s group and AVA’s group as both generated similar social responses.  

Secondly, the experiment of Berns et al. (2005) differed with the experiments by Asch (1956) in the level 

of task difficulty. Participants had a more difficult task in the study by Berns et al. (2005) in which they 

had to mentally rotate and match a 3D object. This task difficulty could be a reason why people would 

conform towards the group of computers as the available information was more ambiguous. This would 

stimulate the informational social influence and therefore participants could have conformed more in 

our experiment. In addition, the overall conformity was only 12% in the human condition and 

consequently less would conform in the technological settings based on the findings of Berns et al. 

(2005). 

Another possible explanation could be that the presence of the AVA’s was important in order to exert 

social influences. In the studies of Vossen et al. (2009) and Midden and Ham (2012) the social robot was 

present in the physical reality while the AVA’s in our study were only virtually present. One could 

speculate that this more constrained level of presence contributed to the limited effect of the AVA 

group.   

Furthermore, we conjectured that the used method did not exert any pressure in the technological 

conditions. The webcams only pointed towards the stimuli in the set-up and therefore could provoke the 

impression that the participants were not watched/judged by the PC’s or AVA’s. As a consequence, one 
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could argue that participants remained their anonymity to a larger extent and reacted largely 

independently.  

As last we questioned if we could generate a setting wherein people would conform to a group of AVA’s. 

We supposed that conformity could occur in a setting in which people must rely on AVA’s because they 

feel unsure about their answer. In the study by Deutsch and Gerard (1955) participants conformed more 

when the answer possibilities were only shown for 3 seconds. Their research made a distinction between 

memory series and visual series. In the memory series the stimuli was shown for 3 seconds while in the 

visual series the stimuli was always present. In this case participants conformed more in the memory 

series. It seems that people could be influenced when they trusted the computers or were unsure about 

their own judgments. In addition, one participant who conformed in the PC’s group stated that he 

believed the computers because they were computers, and therefore trusting the technology. Although 

we uninvestigated this matter it could indicate that people will rely and conform more on AVA’s when 

these are trustworthy and would make less mistakes. 

In the follow-up study we will investigate possible situations in which participants could conform among 

a majority of AVA’s or PC’s based on the discussion points. In addition, we will adjust our technical set-up 

because we conjectured that the social pressure may have been too low in our technical set-up. 

7. Study 2 

7.1 Introduction 
In the previous study participants changed their behavior when under group pressure by humans. 

Moreover, it was found that almost no conformity occurred when the majority existed out of AVA’s or 

PC’s. In study 2 we will follow up on these findings by investigating possible explanations for the results 

of study 1 and attempt to understand why participants were not influenced by the AVA’s.  

First, based on our discussion point of study 1, we assumed that the setup of the study may have flawed 

an adequate comparison of the human vs technological majorities. The level of social pressure may have 

been too low because of the technical setup. The webcams pointed only towards the stimuli and possibly 

left the participants too much in anonymity, thereby not generating a sufficient feeling of pressure. For 

this study we therefore adjusted the experimental set-up of experiment 1 by adding monitoring 

capabilities of the AVA’s and PC’s through the use of an extra webcam that will point towards the 

participant. This webcam was supposed to provide a salient social cue of participants being watched. On 

the basis of this modification of setting 1 we tested again hypothesis 1: 

 H1: A majority of AVA’s showing strong social cues will generate more conformity among humans than a 

majority of PC’s with weak social cues. 

Secondly, we supposed that informational pressure might be more important for agents to generate 

conformity than normative pressure. Deutsch and Gerard (1955) found that increasing the task difficulty, 

thereby enhancing informational pressure, increased conformity. Rosander and Eriksson (2012) found 
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that increasing the task difficulty in computer mediated communication increased conformity. The study 

by Berns et al. (2005) who showed conformity effects of a PC group included a more difficult task than 

ours. Possibly, a more difficult task could provoke conforming behavior in our study. We therefore tested 

the following hypothesis:  

H3: A majority of AVA’s or PC’s will generate (more) conformity among human participants when the 

judgmental task is more demanding, thus creating more conformity based on informational pressure. 

7.2 Method  

7.2.1 Design and Participants 

A total of 98 male students of the TU/e (M = 21.88, SD = 2.38) participated with the experiment and they 

received an incentive of €5.00 for their participation. Eleven participants stated being familiar with the 

experiments by Asch (1956) and therefore were left out of the analysis. In order to test H1 and H3 we 

created a 2 factorial (task difficulty: low difficult vs high difficulty) by 3 levels (type of group pressure: 

Control, PC’s, AVA’s) design. The independent variables were; the clearly wrong judgement of the 

unanimous majorities as in study 1, and the level of task difficulty. The dependent variable was the 

number of conformity errors a participant made during the 12 critical trials. In the case of the control 

groups the participants received no pressure. 

7.2.2 Apparatus 

Similar apparatus was utilized as in study 1 with minor modifications. First of all, no stooges were used 

since in this study we investigated the PC’s and AVA’s conditions in which conformity could occur. We 

used the questionnaires 1 and 2, with a minor modification for questionnaire 1. In this modification we 

added two questions which would try to understand reasons of why people did or did not conform and 

can be found in appendix A. The second modification was adding four webcams to the PC’s and AVA’s 

condition. These webcams would point towards the participant in order to provoke the impression that 

the participants were watched/judged by the PC’s or AVA’s as seen in figure 7.1 and figure 7.2.  

Figure 7.1 AVA’s set-up 
Figure 7.2 PC’s set-up 
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The last modification was the adjustment for the task difficulty. In the ‘low difficulty’ factor the set-up 

was similar as in the Asch (1956) experiments whereby the comparison lines were shown during the task. 

During the ‘high difficulty’ factor the comparison lines were only shown for a pre-determined amount of 

time of 0.35s. This was based on a pilot study in which the period of revealing the stimuli changed.  The 

results of this pilot study can be found in appendix E. 

7.2.3 Procedure 

Hence again, the same procedures were used as Asch (1956) and experiment 1 with minor modifications. 

In the control group, participants were seated in the chair of figure 7.1 while the PC’s were turned off 

instead of facing the other stooges as in experiment 1. The participants received the same instructions as 

study 1 and can be found in appendix C. One modification was made for these instructions. In study 1 the 

participants were informed that the PC’s and AVA’s perceived the stimuli through the use of one 

webcam. In this study the participants were informed that the PC’s and AVA’s would observe and react 

on the perceived environment through the use of two webcams.  

7.3.1 Results 
In this section we will test our hypotheses. Before doing that a manipulation check will be performed 

that controls whether people perceived the PC’s or AVA’s differently. In addition, we will examine the 

conforming behavior of the participants and whether time could affect the conforming behavior of the 

participants. Lastly, we will investigate if it made a difference when the majority provided a moderate or 

extreme answer.  

7.3.1.1 Manipulation check  

A manipulation check was performed in order to assess whether the participant perceived the condition 

with the AVA’s more as human-like as the PC’s. A dependent variable was created based on the sum of 

the questions asked in questionnaire 2 (appendix B). Each question answered with a yes would increase 

the level of anthropomorphism with 1 to a maximum of 35. Based on Rasch analysis the questions 1, 2, 

5, 6, 10, 11, 18, 25, 26, 28, en 31 were removed (Ruijten et al., 2004). After removal of these 11 

questions the range of the anthropomorphism level became 1 to 24. A 2 factorial (task difficulty: low 

difficult vs high difficulty) by 2 (type of group pressure: PC’s, AVA’s) ANOVA showed no significant effect 

interaction effect, F(1, 1) = 13.81, p = .33 or significant main effects; type of group pressure (PC’s, AVA’s), 

F(1, 0.3) = 4.47, p = .058 and task difficulty (low, high),  F(1, 0.7) = 10.01 p = .40. The different 

interactions had the following means and standard deviation: AVA’s_Hdif (M= 13.00 SD = 2.59), 

AVA’s_Ldif (M= 11.15, SD = 4.98), PC’s_Hdif (M = 12.57, SD = 2.70) and PC’s_Ldif (M=12.71, SD = 4.53). 

These results indicated that participants perceived the PC’s and AVA’s as even human-like in all the 

conditions.  

7.3.1.2 Testing H1 and H3 

In order to examine H1 and H3 we conducted a 2x3 factorial ANOVA: task difficulty (low difficult vs high 

difficulty by type of group pressure (Control, PC’s, AVA’s). The dependent variable was the number of 
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conformity errors a participant made during the critical trials. We found two significant main effects; 

type of group pressure (Control, PC’s, AVA’s), F(2, 9) = 7.84, p < .001 and task difficulty (low, high),  F(1, 

81) = 70.76, p < .001. These results therefore showed that the AVA’s and PC’s were able to exert 

pressure. Furthermore, the results showed that our task manipulation functioned. Post hoc Tukey 

comparisons of the three types of pressure indicated that the control group (M = .33, SD = 0.6) 

significantly differed from the AVA’s (M = 1.31, SD =1.67), p < 0.01 and PC’s (M = 1.18, SD = 1.56), p = 

0.03. Comparison between the AVA’s and PC’s showed no significant difference with p = 0.86. These 

results provided no evidence in support for H1 in which we expected that a majority of AVA’s showing 

strong social cues would generate more conformity among humans than a majority of PC’s with weak 

social cues 

In addition, we found a significant interaction effect between type of group pressure and task difficulty, 

F(2, 8) = 7.36, p < .001. In order to examine the interaction effect we conducted a 6 (type of interaction: 

Control_Ldif, Control_Hdif, AVA’s_Ldif, AVA’s_Hdif, PC’s_Ldif, PC’s_Hdif) x 1 factor ANOVA. We found a 

significant effect with F(5, 23) = 20.15 p < 0.01. Post hoc Tukey comparisons of the six types of 

interactions indicated that Control_Hdif (M = 0.66, SD = 0.72) significant differed with AVA’s_Hdif (M= 

2.53, SD = 1.50), p < 0.01 and PC’s_Hdif (M = 2.9, SD = 1.55), p < 0.001. These results indicated that in the 

high difficulty task conditions more conformity occurred in the AVA’s or PC’s condition compared to the 

control group. 

Furthermore, the Control_Ldif (M = 0, SD = 0) showed no significant difference with AVA’s_Ldif (M = 0, 

SD = 0), p = 1 and PC’s_Ldif (M = 0.07, SD = 0.07), p =1. These results indicated that no conformity 

occurred in the low difficulty task conditions. In addition, Control_Ldif showed no significant difference 

with Control_Hdif, p = 0.379. This means that our results provided evidence that H3 is supported and 

thereby suggesting that a majority of AVA’s or PC’s will generate conformity among human participants 

when the judgmental task is more demanding, thus creating more conformity based on informational 

pressure. 

7.3.1.3 Investigating conformity errors and non-conformity errors  

In order to examine the conforming behavior of the participants a distinction was made between the 

conformity errors that are errors in which a participant conformed towards the majority while his answer 

was wrong and non-conformity errors that are errors in which the participant did not conform to the 

majority while his answer was wrong during the 12 critical trials. As can been seen in the table 7.1 for 

each particular interaction/condition an overview is given for high task difficulty. Furthermore, the total 

error scores are calculated by combining the conforming and non-conformity errors for each participant. 

As an clarification, in the table it can been seen that for example in the Control_Hdif condition 6 out of 

15 participants remained errorless, in the non-conformity errors  7 out of 15 participants made no 

conformity errors and 4 out of 15 participants remained errorless during the 12 critical trials. Also shown 

in the table are the total errors that all participants made in a certain condition. For example, in the 

Control_Hdif condition the 15 participants made 12 non-conformity errors, 10 conformity errors and in 

total 22 errors. The overall error rate is calculated for each type of error within each condition. As shown 

in table 7.1 the overall error rate for the conformity errors was 21.11% for the AVA’s_Hdif condition, in 

the PC’s_Hdif condition 19.05% and 5.56% in the Control_Hdif condition. This shows an increase of 
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15.5% for the AVA’s_Hdif condition and an increase of 13.5% for the PC’s_Hdif condition compared to 

the Control_Hdif condition. The non-conformity overall errors rate remained similar in all 3 different 

conditions indicating that the AVA’s and PC’s exerted pressure on the participants when they had to 

perform the high task difficulty. Furthermore, it shows that 7 persons did not conform in the control 

condition, while only 2 (13.3%) persons in the AVA’s and PC’s condition did not conform. Moreover, in 

the AVA’s_Hdif condition and the PC’s_Hdif condition one person conformed 5 times. These results 

therefore indicated that the AVA’s and PC’s exerted pressure on the participants when the task difficulty 

was high and as a consequence fewer participants remained independent.   

Table 7.1 Frequency of non-conformity errors and conformity errors within high task difficulty 

 

In table 7.2 also an overview is given with the conditions with a low task difficulty. It can be seen that in 

the PC’ s_Low condition only one participant made one error during the 12 critical trials versus the other 

43 participants who made the critical trials errorless. It also shows that the low task difficulty was easy 

compared to the high task difficulty. In the Control_Hdif condition 15 participants made a total of 22 

errors while in the Control_Ldif condition participants remained errorless during the 12 critical trials. 

These results therefore also provided evidence that H1 is not supported since no conformity occurred 

when the task difficulty was low.   

Table 7.2 Frequency of non-conformity errors and conformity errors within low task difficulty 

 

7.3.1.4 Non-critical errors as an influence on conformity 

Next, we questioned whether the errors made during the non-critical trials could affect conformity. Non 

-critical trials are trials in which the majority provided the correct answer. We believed that participants 

would conform differently if they made errors during the non-critical trials since then the majority 

provided fewer correct answers from their point of view. 

Number of Errors

Non conformity error Conformity error Total errors Non conformity error Conformity error Total errors Non conformity error conformity error Total Errors

0 6 7 4 8 2 1 8 2 0

1 6 6 3 1 2 2 1 3 1

2 3 2 5 2 2 2 2 2 5

3 3 5 3 3 4 4

4 3 4 2 1

5 1 1 1 1

6 2

7

..

18

Sum errors all participants 12 10 22 10 38 48 14 32 46

overall error rate 6,67% 5,56% 4,07% 5,56% 21,11% 8,89% 8,33% 19,05% 9,13%

Mean 0.8 0.66 1.47 0.67 2.53 3.2 1 2.9 3.29

SD 0.77 0.72 1.1 0.81 1.50 1.78 1.3 1.55 1.38

Control_High (N = 15) AVA's_High (N = 15) PC's_High  (N = 14)

Number of Errors

Non conformity error conformity error Total errors Non conformity error conformity error Total errors Non conformity error conformity error Total Errors

0 15 15 15 14 14 14 14 13 13

1 1 1

2

..

18

Sum errors all participants 0 0 0 0 0 0 0 1 1

overall error rate 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,60% 0,20%

Mean 0 0 0 0 0 0 0 0.07 0.07

SD 0 0 0 0 0 0 0 0.26 0.26

Control_Low (N = 15) AVA's_Low (N = 14) PC's_Low (N = 14)
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We therefore reran the analysis with all 18 trials involved. The dependent variable in this analysis was 

the number of total errors, conformity errors plus non-conformity errors that a participant had made 

during the 18 trials. In this case also a non-conformity error was an error in which the participant made 

an error while the majority was right.  

We again conducted a 2x3 factorial ANOVA: task difficulty (low difficult vs high difficulty by type of group 

pressure (Control, PC’s, AVA’s). We found significant effects for the main effects; type of group pressure 

(Control, PC’s, AVA’s), F(2, 5) = 7.3, p = .012 and task difficulty (low, high), F(1, 168) = 7.3, p = .012. Post 

hoc Tukey comparisons of the three types of pressure indicated that the control group (M = 1.33, SD = 

1.63) significantly differs from the AVA’s (M = 2.14, SD =2.49), p = 0.04 and PC’s (M = 2.29, SD = 2.31), p = 

0.01. Comparison between the AVA’s and PC’s showed no significant difference. 

In addition, we found a significant interaction effect between type of group pressure and task difficulty, 

F(2, 3) = 5.1, p = .042. In order to examine the interaction effect we conducted a 6 (type of interaction: 

Control_Ldif, Control_Hdif, AVA’s_Ldif, AVA’s_Hdif, PC’s_Ldif, PC’s_Hdif) x 1 factor ANOVA. We found a 

significant effect with F(5, 37) p < 0.01. Post hoc Tukey comparisons of the six types of interactions 

indicated that Control_Hdif (M = 2.6, SD = 1.4) significant differs from AVA’s_Hdif (M= 4.13, SD = 1.89), p 

= 0.014 and PC’s_Hdif (M = 4.14, SD = 1.75), p =0.016.  

Control_Ldif (M = 0.07, SD = 0.26) showed no significant difference with AVA’s_Ldif (M = 0, SD = 0), p = 1 

and PC’s_Ldif (M = 0.43, SD = 0.76), p =0.97.  

These analyses showed that non-critical errors had no significant effect on the conforming behavior of 

the participants. All the same comparisons remained significant or not significant except for one 

comparison. Now, Control_Hdif significant differs with Control_Ldif and therefore indicates that there 

was a significant difference between the task difficulties. In appendix F tables are presented in which the 

non-critical errors are added to the non-conformity errors.  As can been seen from the tables non-

conformity errors increased similarly throughout all six conditions and therefore showed that our 

manipulation worked similar throughout all conditions. 
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7.3.1.5 Investigating conforming behavior 

We assumed that at a trial after the majority provided a correct answer participants would conform 

more. In order to investigate our assumption we created figure 7.3 to figure 7.8. The figures show how 

many participants made a conformity error or non-conformity error at a specific trial. In the histograms 

only the conditions for the high task difficulty are shown since in the low task difficulty almost no errors 

occurred.  

 

 

    

 

 

 

 

 

  

  

  

  

  

Figure 7.6 Non-conformity errors for each trial in the 
Control_Hdif Condition 

Figure 7.4 Conformity errors for each trial in the 
AVA’s_Hdif Condition 

Figure 7.7 Non-conformity errors for each trial in the 
AVA’s_Hdif Condition 

Figure 7.5 Conformity errors for each trial in the 
PC’s_Hdif Condition 

Figure 7.8 Non-conformity errors for each trial in the 
PC’s_Hdif Condition 

Figure 7.3 Conformity errors for each trial in the 
Control_Hdif Condition 
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Important to recall when interpreting these histograms is that the procedure is repetitive. Trial 1 to 9 is 

identical as trial 10 to 18, and within these trials there are non-critical trials (1, 2, 5, 10, 11, 14) in which 

the majority provided a correct answer. From these histograms it can be seen that the most participants 

conformed in the AVA’ s_High condition at trial 3 and trial 12 after a sequence of two correct answers 

provided by the AVA’s. In the PC’s_Hdif condition this is not the case but the number of participants 

conforming is as great as conforming after one correct answer provided from the PC’s. It seems that the 

correct answers provided by the AVA’s or PC’s increased the conformity errors of the participants on the 

next critical trial thereafter.   

Another observation from these histograms is that in the AVA’s_Hdif condition the conformity errors 

decreased after a sequence of incorrect answers provided by the majority of AVA’s. Furthermore, as can 

been seen in trial 9 and trial 18, participants made no conformity errors after three incorrect answers by 

the majority. Conversely, In the PC’s_Hdif condition participants still made errors in trial 9 and trial 18 

and seem to made the conformity errors more constantly. Based on this observation it can be seen that 

participants reacted differently to the AVA’s or PC’s.  

An observation of the non-conformity errors histograms showed that the most participants made non-

conformity errors in the first half of the experiment. Furthermore, an interesting observation is that 

during the non-critical trials in which the majority was right participants made non-conformity errors. 

Moreover, it seems that trial 5 in the Control_Hdif condition had 7 participants who made a non-

conformity error while in the AVA’s_Hdif the number reduced to 1 participant and in the PC’s condition 

reduced to 2 participants. As a careful interpretation it seems that the AVA’s and PC’s also exerted 

pressure on the participants as the errors decreased.  

7.3.1.7 Investigating time effects on conformity  

Furthermore, we investigated time effects since we supposed time could influence conformity. We made 

a comparison between the first half of the series and the second half of the series in order to assess 

whether the conforming behavior was series dependent. We conducted a 6 (type of interaction: 

Control_Ldif, Control_Hdif, AVA’s_Ldif, AVA’s_Hdif, PC’s_Ldif, PC’s_Hdif) by 2 (first, second) within-

subjects GLM repeated measures ANOVA. Results showed that there was no significant effect between 

the first half of the series (M = .53, SD = .87) and 

the second half of the series (M = .40, SD = .71) 

with F(1, 3) = .66, p = .120. In addition, results 

showed no significant interaction effect between 

the different half parts of the series and the 

conditions with F(5, 0.9) = 0.24, p = .47. Figure 7.9 

shows the number of conformity errors occurred 

within each condition for the high task difficulty. 

These histograms show that slightly less conformity 

errors were made in the second half of the series. 

Based on these results we suggest that time has no 

influence on conformity. Figure 7.9 Conformity errors made in the first or second 
half of the experiment 
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7.3.1.8 Investigating moderate vs extreme errors by the majority on conformity 

We believed based on our study 1 that participants would react differently on moderate or extreme 

errors and therefore conducted a 6 (type of interaction: Control_Ldif, Control_Hdif, AVA’s_Ldif, 

AVA’s_Hdif, PC’s_Ldif, PC’s_Hdif) by 2 (type of error: Moderate, Extreme) within-subjects GLM repeated 

measures ANOVA. Important to recall is that a moderate error is an error in which the majority provides 

a wrong answer that ‘moderately’ differs from the correct answer compared to an extreme error in 

which the majority provides a wrong answer that ‘extremely differs’ from the correct answer. Results 

showed a significant main effect between the moderate (M = 0.66, SD = 1.07) and extreme errors (M = 

0.28, SD = 0.62) with F(1, 16) = 5.91, p < 0.001. These results therefore would suggest that participants 

conform more when a majority provides an answer that moderately differs from the correct answer. 

In addition, results showed a significant interaction effect between the condition and type of error with 

F(5, 8) = 7.5, p < 0.001. Investigation of the interactions showed that there was a significant difference in 

the AVA’s High condition between the moderate and extreme errors, with F(21, 1) = 19.2, p = < 0.001 

and no significant difference between the errors in the Control_Hdif condition, with F(1, 4) = 4.42, p = 

0.054 and PC’s_Hdif condition, with F(1, 0.4) = 0.14, p = 0.72. These results therefore provided evidence 

that participants behaved differently in the AVA’s and PC’s condition. 

Furthermore, we conducted a 3 (type of interaction: Control_Hdif, AVA’s_Hdif, PC’s_Hdif) by 1 (type of 

error: Moderate) ANOVA and tested for the post hoc Tukey comparisons. We found a significant 

difference between the Control_Hdif and AVA’s_Hdif with p = 0.01 and no significant difference between 

AVA’s_Hdif and PC’s_Hdif with p = 0.085. So, the AVA and PC groups did not significant differ regarding 

the moderate type of error.  

We also conducted a 3 (type of interaction: Control_Hdif, AVA’s_Hdif, PC’s_Hdif) by 1 (type of error: 

extreme) ANOVA and tested for the post hoc Tukey comparisons. We found a significant difference 

between the Control_Hdif and PC’s_Hdif with p = 0.003 and no significant difference between 

AVA’s_Hdif and PC’s_Hdif with p = 0.066. So, the AVA and PC groups did not significant differ regarding 

the extreme type of error.  

These results showed that the AVA’s_Hdif and PC’s_Hdif conditions were insignificantly different 

regarding their moderate and extreme errors; however, only within the AVA’s_Hdif condition moderate 

and extreme errors significant differed. 

Figure 7.10 Moderate vs extreme errors by the majority 
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Figure 7.10 shows the occurrence of the type of error for the three conditions within the high task 

difficulty. As can been seen is that 31 moderate versus 7 extreme errors were made in the AVA’s_Hdif 

condition while in the PC’s_Hdif conditions it is similar with 17 moderate errors versus 15 extreme 

errors. These differences provided evidence that participants behaved differently towards a majority of 

AVA’s or PC’s. 

7.3.2 Results ~ Qualitative exploration 
Questionnaire 1 was again utilized with two additional questions in order to obtain an understanding of 

what the participants were experiencing, whether they knew the purpose of the experiment and 

whether they were consciously aware that they conformed towards the group. Only the participants in 

the conditions with pressure by the AVA’s or PC’s received the questionnaire. Almost all participants had 

a good indication of the purpose of the experiment. In addition, most participants were not concerned 

about the feelings of other group members when they disagreed. Next, we examined for each condition 

interesting cases of participants who made conformity errors versus persons who made no conformity 

errors, or as we will call them non-conformers. 

7.3.2.1 Comparing conformers vs non-conformers in the AVA’s group with the difficult tasks 

Within the AVA’s group with the difficult tasks there were 13 conformers who made a conforming error 

at least once and 2 non-conformers. Interesting from these 13 participants only 9 stated that they 

answered like the other members of the group, against their own choice. One participant even stated 

remembering conforming 3 to 4 times and he was also the person who conformed the most from all 

participants in the condition. As clarification he said: “Especially in the beginning they seem to be experts 

in guessing the sized of the lines, so I was tended to go for the same answer as they went for, but after 

one mistake from their side, I chose my own answer. Also, the flash where we got to see the lines was 

quite short, contributing to my uncertainty.” In addition, he said that the other agents seemed more 

skilled and therefore followed the group. Other participants gave similar answers why they followed the 

group. The most common reasons were that they were doubtful or uncertain about their own 

judgement. Moreover, 10 participants stated on question 4 from questionnaire 1 that the other 

members of the group made them doubtful about their accuracy. The most common reasons for this 

doubt was that the participant only had a limited amount of time to compare the lines or the feeling that 

the others might be right. This information indicates that uncertainty increased the conformity errors.  

Contrary to the conformers the 2 non-conformers gave as reasons for their independency that they were 

certain about their answers. As from inspecting their cases, one non-conformer made no errors at all and 

the other person only made 1 non-conformity error clarifying their reasons. In line with these 

observations, were the reasons when the conformers did not follow the group; their most common 

reasons were also that they were sure or confident about their answer. 

7.3.2.2 Comparing conformers vs non-conformers in the PC’s group with the difficult tasks 

Within the PC’s group with the difficult tasks there were 12 conformers and 2 non-conformers. 

Interesting from these conformers only 5 stated that they that they answered as the others members of 

the group, against their own choice. Two of them stated remembering conforming 4 times, while only 1 



23 
 

participant made 1 conforming error and the other did make 4 conformity errors.  Even more interesting 

is the fact that, they were not the participants who made the most conformity errors. The person who 

made the most conformity errors only stated doing so once and made 5 conformity errors. He gave the 

following reason why he followed the group: “because I had no clue myself”.  Other participants had 

similar reasons for following the group; they were also uncertain or doubtful about their answer. 

Furthermore, 9 persons stated on question 4 from questionnaire 1 that the other members’ of the group 

made them doubtful about their accuracy. The most common reasons were also that the others might 

be right and that they had a limited amount of time to decide their answer. In addition, some 

participants stated that the computers must be right and therefore had their doubts.   

One of the two non-conformers gave the following reason not to follow the group: “Because I felt 

confident about my choice.” The other non-conformer made only 1 non-conformity error and he also 

stated that he was certain about his answers. In line with these observations, were the reasons when 

they conformers did not conform. Their most common reasons were also that they were confident about 

their answer and therefore remained independent. 

7.3.2.3 Comparing conformers vs non-conformers in the AVA’s group with the easy tasks 

In the AVA’s group with the easy tasks all 14 participants made no conformity or non-conformity errors. 

From these 14 participants all stated similar reason that they did not follow the group since they were 

sure/certain/confident that they were right. When asked why they followed the group, a person stated 

the following: “I did not follow the group but I just agreed when they were right.” Most participants had 

the similar reasons why they followed the group and even some participants skipped the question 

because it seemed irrelevant for them. In addition, 11 persons stated on question 4 from questionnaire1 

that the other members of the group made them not doubtful about their accuracy. One person who 

was doubtful mentioned the following: “A feeling of powerless, ‘it is not possible right?’”. One person 

also stated: “The others always agreed”. These persons indicate that they were slightly doubtful but still 

made no errors. Two persons also stated that they were tempted to answer as the majority and one said: 

“My own perception could be influenced by the test which is something that doesn’t happen to the 

agents.” It seems from these observations that participants had some minor doubts but not sufficient to 

be influenced by the AVA’s.  

7.3.2.3 Comparing conformers vs non-conformers in the PC’s group with the easy tasks 

In the PC’s group with the easy tasks one participant made one conforming error and one non-

conformity error. A total of 6 errors were made in this condition. This could explain that the person just 

made an error instead of conforming error. Furthermore, the person stated that he only followed the 

other group members when they were right in his opinion and did not adjust his answer in favor to the 

group. All other participants stated with more confident that they followed the group when the answer 

was correct. Some participants even skipped the question because it seemed irrelevant for them. 

Furthermore, most of the 13 non-conformers stated that they did not follow the group because their 

answer was good. One person even stated the following: “It is too obvious that my answer is correct.” In 

addition, 13 persons stated on question 4 from questionnaire1 that the other members of the group 

made them not doubtful about their accuracy. From these observations it can be indicated that the 

participants did not doubt about their answers and consequently were not influenced. 
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7.4. Conclusion   
Based on our results we can conclude that our H1 was unsupported since our results showed no 

difference in conformity between the AVA’s group and the PC’s group. Furthermore, participants kept 

almost always their independence when they faced a clearly wrong majority of PC’s or AVA’s under the 

low task difficulty. Also, during the high task difficulty no difference was found between the AVA and PC 

groups as conformity occurred alike. It seems that strong social cues versus weak social cues made no 

difference on conformity since the AVA’s and PC’s group did not differ compared to the control group.  

Our results did not show conformity effects in the low task difficulty which indicates that the AVA’s and 

PC’s did not exert effective normative pressure. Moreover, our results showed that almost nobody 

expressed concern about how the other group members would feel about their answers. Furthermore, in 

the low task difficulty condition the same procedures were utilized as in the classical Asch (1956) 

experiments and as already mentioned in the introduction only normative pressure occurs in his classical 

experiments. Based on these results it seems that AVA’s and PC’s did not exert effective normative 

pressure.  

By contrast, our results showed that AVA’s and PC’s could exert informative pressure in support of H2. A 

majority of AVA’s and PC’s provoked conformity among the participants when the judgmental task was 

more demanding. In addition, we found that participants made fewer errors at trial 5 when the AVA’s or 

PC’s provided a correct answer. This also supports the conclusion that AVA’s and PC’s exerted 

informative pressure since participants made fewer errors when the majority was right. The overall 

conformity increased with 15.5% in the AVA’s_Hdif condition and increased with 13.5% in the PC’s_Hdif 

condition. This was still lower as the 20% overall conformity in the computer condition found in the 

study of Berns et al. (2005) but could be increased as our results indicate.   

From these results it seems that there was no difference between AVA’s en PC’s in order to increase 

conformity among participants; however, participants behaved differently in the AVA and PC groups 

during the high task difficulty. Participants in the AVA’s group made significant more moderate than 

extreme errors while in the PC’s group these types of errors were similar. This observation showed that 

participants behaved differently in the two groups. In addition, when observing the participants at which 

trial they conformed, it seemed that in the AVA’s group conformity decreased after a non-critical trial 

while in the PC’s group conformity seemed to be more constant. We will discuss possible explanations in 

the discussion section but a strong clarifying answer remains unclear. 

To summarize, we concluded that a majority of AVA’s and a majority of PC’s created a similar overall 

conformity among participants when the participants had to perform an easy or difficult task; however, 

the participants behaved differently in the two conditions. This therefore suggests that there was a 

difference between the AVA and PC groups. Further research should investigate the behavior of 

participants and not only how participants respond to AVA’s or PC’s. In addition, we concluded that 

AVA’s and PC’s only exerted informative pressure since conformity only occurred during the more 

demanding task. This would suggest that AVA’s could exert informative pressure with only a few social 

cues since the overall conformity in the AVA and PC groups was similar. These results therefore 
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demonstrated that a group of AVA’s can alter humans answers into theirs by exerting informative 

pressure.   

7.5. Discussion  
In this section we will discuss our conclusions and implications for further research. First of all, we found 

a similar overall conformity between the AVA and PC groups indicating that the participants perceived 

the two groups as similar. A possible explanation could be that the manipulation check showed that the 

AVA’s and PC’s had similar anthropomorphism levels indicating that participants perceived them as even 

human-like. This similar anthropomorphism levels could be explained by the CASA paradigm. The CASA 

paradigm suggests that few social cues could provoke social behavior. This would explain that 

participants reacted evenly social to the AVA’s and PC’s and therefore perceived the AVA’s and PC’s as 

equally human-like as we suggested in study 1. 

Conversely, our results indicated that participants behaved differently. Participants made significant 

more moderate than extreme errors in the AVA’s group while in the PC’s group participants equally 

made moderate and extreme errors.  Moreover, participants seemed to made conformity errors 

constantly in the PC’s group while in the AVA’s group the conformity errors decreased after a correct 

answer by the majority.  

We have no clear answer about why the participants reacted differently. We speculative guessed that 

participants in the PC’s group remained trustworthy to the PC’s because they believed that the PC’s had 

a better accuracy as humans. Participants stated in questionnaire 1 that they followed the PC’s simply 

because they were PC’s and therefore must be right. In the AVA’s group no participants stated quotes 

that they followed the AVA’s simply because the AVA’s must be right. This could clarify that the 

participants thought the AVA’s were more as human since it is more natural for humans to make 

moderate than extreme errors compared to PC’s. Consequently, this could explain that people thought 

to believe the AVA’s were more human-like when they made a moderate error and therefore conformed 

more during the moderate errors than during the extreme errors. Conversely, participants thought PC’s 

had a better accuracy and therefore conformed during moderate and extreme errors. So, we speculative 

guessed that participants perceived the AVA’s more as humans and therefore reacted differently. We 

therefore propose that future research will focus on the actual behavior of humans in interaction with 

artificial virtual agents since our results indicated that people behaved differently. 

8. General conclusion  
We started by questioning whether a group of AVA’s could influence humans more than a group of PC’s. 

We found in both studies  that it made no difference in whether a group of AVA’s or PC’s influenced 

humans and therefore our H1 was unsupported. Moreover, our manipulation check also showed no 

support for H1 since in both studies the level of anthropomorphism was similar. We reasoned according 

to the CASA paradigm that the weak social cues were sufficient in generating similar social responses and 

therefore we found no difference.  
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Furthermore, we did found support for H2 as more conformity occurred in the humans group compared 

to the AVA or PC groups. This suggests that humans had the ability to exert effective normative pressure 

while the AVA’s and PC’s did not have this ability.  

Contrary to normative pressure we found in study 2 that AVA’s or PC’s exerted informative pressure. This 

is in support of H3 in which a group of AVA’s or PC’s socially influenced humans during a more 

demanding task. From our study it even seemed that AVA’s and PC’s only could exert informative 

pressure as our results showed that almost nobody expressed concern about how the AVA’s or PC’s 

would feel about their answers in both studies. Conversely, in the humans group almost all participants 

expressed concern.  

Moreover, we found that a group of less sophisticated PC’s influenced humans during a more demanding 

task. This highlights the danger of AVA’s and PC’s that could change people’s judgments when we feel 

uncertain about ours even with weak social cues. Conversely the opposite is also true; when technology 

is programmed correctly it could influence humans in making the right decision.  

Furthermore, we suggest that conformity could be increased when we would have had utilized a more 

demanding task. Participants stated that they followed the majority of technology when they were 

uncertain about their own judgments. Contrary participants stated that they remained independent 

when they were certain about their answer. This is in line with the studies of Rosander and Eriksson 

(2012) and Deutsch and Gerard (1955) as a more demanding task increased conformity, as also found in 

study 2. In addition, we found that moderate errors occurred more as extreme errors and therefore 

conformity could be increased when the majority provides an answer that slightly deviates from the 

correct answer.  

In addition, based on our results it seemed that increasing the correct answers provided by the AVA’s or 

PC’s increased conformity as the most conformity errors occurred direct after a sequence of correct 

answers by the AVA’s or PC’s. It seemed that participants trusted the AVA’s and PC’s and therefore 

accepted information obtained from this technology as evidence. Further research should investigate 

what the effects are of trustworthy technology since our results found that people conformed towards a 

majority of computers or artificial virtual agents. 

One limitation of our research was that we only focused on group effects. Future research should also 

investigate if one AVA also has the ability to exert informative pressure. Another limitation of our 

research was that only male students were utilized. It could be that different effects were found when 

different categories of persons were utilized. Since we found that a group of AVA’s had the ability to 

influence male students it is likely that AVA’s also could influence females but this should be 

investigated. 

Furthermore, we had a remarkable finding from study 2 that participants behaved differently towards a 

group of AVA’s or PC’s although participants responded with a similar overall conformity towards both 

groups. This would suggest for further research not only to focus on responses towards technology but 

also to examine the behavior of humans towards AVA’s. Moreover, based on our results we suggested 

that AVA’s could not exert effective normative pressure. It could be that our AVA’s were not 
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sophisticated enough to generate the feeling that participants would be liked by our AVA’s and as a 

consequence created no normative pressure. As already mentioned participants behaved differently in 

the AVA’s and PC’s condition and therefore could suggest that more sophisticated AVA’s could exert 

normative pressure.  

As a final concluding remark we strongly recommend that future research explores the interaction with 

artificial virtual agents since they have the ability to change people’s behavior. 
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Appendix A: Questionnaire1 
This questionnaire1 examined questions regarding the feelings of the participants. Questions 9 & 10 

were only used in study 2 to obtain a better understanding why people would be influenced by a 

majority of PC’s or AVA’s. 

 Please read all questions thoroughly. When a multiple-choice answer is presented, please circle your 

answer. 

1. Would you describe in your own words your 
experiences during this experiment? 
 

2. A) When you gave an estimate that disagreed with the other members of the group, did you feel 
that if the lines were measured with a ruler you would turn out to be right or wrong? 
Right     Wrong 
 
B) Then did you feel that if the lines were measured, the other members of the group would turn 
out to be right or wrong? 
Right     Wrong 
 

3. Would you say that you were concerned about the disagreements? 
Yes     No     Don’t know 
 

4. A) Still thinking back to the time that you were giving your judgments, would you say that the 
other members of the group made you doubtful about your accuracy? 
Yes     No     Don’t know 
 
A2) Only answer this question if you answered yes to the previous question. 
What was the nature of the doubt? Try to describe it. 

 
B) Did you have a great deal of doubt? 
Yes     No 
 
B2) Only answer this question if you answered “no” to the previous question: 
Would you say that your doubt was moderate or slight? 
Moderate     Slight 
 

5. A) Would you say that you were tempted at times to answer as the other members of the group 
did? 
Yes     No     Don’t know 
 
B) Would you say this temptation was strong, considerable, moderate, or slight? 
Strong     Considerable     Moderate     Slight 
 
C) Only answer this question if you answered “Yes” to the previous question: 
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Try to describe the reasons as carefully as you can. 
 

6. A) Did you ever answer as the other members of the group did, against your own first choice? 
Yes     No     Don’t know 
 
A2) Only answer this question if you answered “Yes” to the previous question: 
How often do you remember doing so? 
 
A3) Only answer this question if you answered “Yes” to question 6A: 
On these occasions, as you continued to look at a pair of lines, did the answers of the other 
members of the group continue to look wrong, or did they begin to look more right? 
Right     Wrong     Don’t know 
 

7. A) What did you think about the other members in the group when they all gave an answer that 
looked wrong to you? 

 
B) Did you wonder what everybody might be thinking of you when you disagreed? 
Yes     No     Don’t know 
 

8. When you followed the group, why did you follow the answers of the other members of the 
group? 
 
 
 

9. When you did NOT follow the group, why did you NOT follow the answers of the other members 
of the group? 
 
 
 

10. While you were comparing the lines, what did you think our purpose was in this experiment? 
 
 
 

11. Are you familiar with the experiments of Solomon Asch? 
Yes  No 
 

12. What is your age? 

Appendix B: Questionnaire2 
This questionnaire2 measured the level of anthropomorphism and was utilized in order to check whether 

the PC’s and AVA’s would be assessed different. 

Next, you will get a number of statements about a ‘virtual agent’. A virtual agent is a computer simulated 

moving avatar which looks like a digital human. This specific avatar is defined as followed: 



31 
 

Description ‘virtual agent’: 

“The virtual agent has eyes to see the (virtual) surrounding, and has arms and legs to move itself through 

the (virtual) surrounding. Today, the virtual agent tries to answer a moral question.” 

Please try to answer the following statements about this ‘virtual agent’. For each statement you can 

indicate if you agree or disagree with the statement. There are no right or wrong answers. Don’t think 

too much about your answer, but follow your instinct. 

 

The ‘virtual agent’ is able to understand a language. YES NO 

The ‘virtual agent’ is able to understand the moral question. YES NO 

The ‘virtual agent’ is able to think about the moral question. YES NO 

The ‘virtual agent’ is able to experience happiness. YES NO 

The ‘virtual agent’ works organized. YES NO 

The ‘virtual agent’ has no intention to hurt anyone. YES NO 

The ‘virtual agent’ has a free will. YES NO 

The ‘virtual agent’ is able to choose to answer the moral question. YES NO 

The ‘virtual agent’ recognizes the emotions of others. YES NO 

The ‘virtual agent’ is ambiguous. YES NO 

The ‘virtual agent’ is purposeful. YES NO 

The ‘virtual agent’ has a lot of imagination. YES NO 

The ‘virtual agent’ is able to feel unhappy about the moral question. YES NO 

The ‘virtual agent’ is rational. YES NO 

The ‘virtual agent’ is aware of its digital surrounding. YES NO 

The ‘virtual agent’ is self-aware. YES NO 

The ‘virtual agent’ is able to judge distances. YES NO 

The ‘virtual agent’ is able to anticipate events happening in the virtual 
surrounding. 

YES NO 

The ‘virtual agent’ is able to be angry. YES NO 

The ‘virtual agent’ is able to understand the emotions of others. YES NO 

The ‘virtual agent’ is able to perceive color. YES NO 

The ‘virtual agent’ is able to grab (virtual) objects. YES NO 
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The ‘virtual agent’ is able to perceive (virtual) objects. YES NO 

The ‘virtual agent’ is able to avoid (virtual) obstacles. YES NO 

The ‘virtual agent’ is able to experience pain. YES NO 

The ‘virtual agent’ is able to talk. YES NO 

The ‘virtual agent’ is able to solve riddles. YES NO 

The ‘virtual agent’ is able to do math. YES NO 

The ‘virtual agent’ is able to recognize voices. YES NO 

The ‘virtual agent’ can be satisfied. YES NO 

The ‘virtual agent’ is able to empathize itself with others. YES NO 

The ‘virtual agent’ is able to see. YES NO 

The ‘virtual agent’ has a sense of responsibility. YES NO 

The ‘virtual agent’ intentionally performs act. YES NO 

The ‘virtual agent’ has depth perception. YES NO 

 

Appendix C: Task descriptions 
The participants were all Dutch students and therefore the following task description was given in Dutch. 

Controle conditie: 

Dit is een taak waarbij u de lengte van lijnen gaat beoordelen. U krijgt zometeen een aantal plaatjes te 

zien. Aan de linkerkant staat telkens een lijn, aan de rechterkant staan telkens 3 lijnen welke verschillen 

in lengte. Deze drie lijnen zijn van links naar rechts als 1, 2 en 3 genummerd. Een van deze drie lijnen aan 

de rechterkant heeft dezelfde lengte als de standaard lijn aan de linkerkant. U moet tijdens elke ronde 

aangeven welke lijn dit is. U moet uw keuze aangeven door het nummer van de lijn in te vullen bij het 

juiste rondenummer op het papier voor u. Wees alstublieft zo precies mogelijk. Er zullen 18 rondes in 

totaal zijn.  

Experimentele condities : 

Dit is een taak waarbij jullie de lengte van lijnen gaan beoordelen. Jullie krijgen straks een aantal plaatjes 

te zien. Aan de linkerkant staat telkens een lijn, aan de rechterkant staan telkens 3 lijnen welke 

verschillen in lengte. Deze drie lijnen zijn van links naar rechts als 1, 2 en 3 genummerd. Een van deze 

drie lijnen aan de rechterkant heeft dezelfde lengte als de standaard lijn aan de linkerkant. Jullie wordt 

gevraagd tijdens elke ronde aan te geven welke lijn dit is. Jullie wordt gevraagd je keuze hardop aan te 
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geven door het nummer van de lijn aan de rechterkant welke in lengte overeenkomt met de lijn aan de 

linkerkant op te noemen. Er zullen 18 rondes in totaal zijn. 

PC’s toevoeging: 

Tijdens dit experiment zullen de 4 computers die op tafel staan ook de taak uitvoeren. Dit doen ze door 

middel van de webcam en een simpel algoritme. Op elk computerscherm zal het antwoord van de 

betreffende computer verschijnen. Er zullen 18 rondes in totaal zijn. 

We zullen beginnen bij de eerste computer aan mijn linkerzijde en gaan zo iedereen af. Wacht alstublieft 

op uw beurt. Nadat iedereen zijn oordeel gegeven heeft zullen we doorgaan naar de volgende ronde. 
Wees alstublieft zo precies mogelijk. 

AVA’s toevoeging:  

Tijdens dit experiment zullen de 4 Artificial Virtual Agents die op tafel staan ook de taak uitvoeren. Dit 

doen ze door middel van de webcam en een simpel algoritme. Elke AA zal zijn of haar antwoord hardop 

uitspreken zodra ze aan de beurt zijn. We zullen beginnen bij de eerste computer aan mijn linkerzijde en 

gaan zo iedereen af. Wacht alstublieft op uw beurt. Nadat iedereen zijn oordeel gegeven heeft zullen we 

doorgaan naar de volgende ronde. Wees alstublieft zo precies mogelijk. 

Appendix D: Procedure of Asch (1956) 
The below table is duplicated from Asch (1956) and shows the exact procedure that was used during the 

experiments. 
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Appendix E: Pilot study to determine the period the stimuli would be 

shown during high task difficulty 
An iterative design was used in order to determine the period the stimuli would be shown in order to 

increase the task difficulty. A total of 24 different male students had accomplished the same tasks used 

as in the experiments of Solomon Asch (1956) and study 1 with revealing time modifications. They could 

make a total of 18 errors similar to the 18 comparison tasks and the stimuli would be shown for a certain 

period of time. The results can be seen in the table below. 

  Ppn. 1 ppn 2 ppn 3 ppn 4 
Sum 
errors 

Error rate 
% 

2.0 sec 0 0 
  

0 0,00 

1.0 sec 0 0 
  

0 0,00 

0.5 sec 0 0 0 0 0 0,00 

0.35 sec 2 2 1 3 8 11,11 

0.3 sec 2 8 0 4 14 19,44 

0.25 sec 4 0 6 4 14 19,44 

0.2 sec 10 4 5 5 24 33,33 

 

As can been seen from the table1 some point are missing since we noticed during the test that 

participants remained errorless.  Table 1 shows that the error rate increases as the revealing period of 

the stimuli decreases.  Since we wanted to create an experiment in which still conformity errors could 

occur we opt for the time period of 0.35 seconds in which the error rate was  approximately 11%.  

Appendix F: Tables with non-critical errors and critical errors 
In these tables the errors made in the non-critical errors are added  to the non-conformity errors.  As can 

been seen the non-conformity errors increased similar throughout all six conditions.  

 

Number of Errors

Non conformity error conformity error Total errors Non conformity error conformity error Total errors Non conformity error conformity error Total Errors

0 1 7 1 3 2 1 4 2 0

1 6 6 3 3 2 0 2 3 1

2 2 2 2 6 2 3 2 2 1

3 5 5 3 5 1 4 4 3

4 1 3 3 1 2 2 4

5 1 1 5 1 2

6 4 1

7 2

..

18

Sum errors all participants 29 10 39 24 38 62 26 32 58

overall error rate 8,06% 5,56% 7,22% 6,67% 21,11% 11,48% 7,74% 15,48% 10,32%

Mean 1.93 0.67 2.6 1.6 2.53 4.13 1.86 2.29 4.14

SD 1.16 0.72 1.4 1.05 1.5 1.89 1.51 1.54 1.75

Control_High (N = 15) AVA's_High (N = 15) PC's_High  (N = 14)
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Number of Errors

Non conformity error conformity error Total errors Non conformity error conformity error Total errors Non conformity error conformity error Total Errors

0 14 15 14 14 14 14 11 13 10

1 1 1 1 1 2

2 2 2

..

18

Sum errors all participants 1 0 1 0 0 0 5 1 6

overall error rate 0,28% 0,00% 0,19% 0,00% 0,00% 0,00% 1,49% 0,60% 1,19%

Mean 0.07 0 0.07 0 0 0 0.36 0.07 0.43

SD 0.26 0 0.26 0 0 0 0.75 0.27 0.76

Control_Low (N = 15) AVA's_Low (N = 14) PC's_Low (N = 14)


