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Method
Participants 
[bookmark: _Hlk149736981]Participants were recruited using Prolific. It can be argued that Prolific might not be the best platform to study math-related challenge-seeking. Nevertheless, a behavioural experiment using the same experiment design (but different manipulation conditions) that was conducted on university students (90 female participants, zero male participants, zero not-specified participants) indicated a challenge-seeking rate of .13 (SD = .19) at baseline condition (Ogulmus, 2023). This value is within the range of baseline challenge-seeking rates we have obtained from the Prolific population (Experiment 1: .30 (SD = .31), Experiment 2: .18 (SD = .25), Experiment 3: .22 (SD = .26), Experiment 4: .12 (SD = .20) and Experiment 5 (Preregistered): .19 (SD = .25)). Furthermore, mean math anxiety of Prolific workers (Experiment 1: 2.4 (SD = 1.4), Experiment 2: 2.5 (SD = 1.2), Experiment 3: 3.1 (SD = 1.0), Experiment 4: 2.8 (SD = 1.4) and Preregistered: 2.5 (SD = 1.2)) and university students (2.4 (SD = 1.0)) were similar. Therefore, we have no reason to believe that Prolific workers would be more challenge-avoidant than university students. 
Participant exclusion criteria was defined after collecting data for Experiment 1. Participants were excluded if they answered no to the manipulation check question asking whether they believed the confederates being real people (total N=114; Experiments 1-4: N=28, 20, 13, 22, Replication: N=31). Furthermore, participants who performed poorly in prediction trials were excluded from the statistical analysis. These participants predicted either that (1) the challenge-avoiding confederate would select harder problems more often, (2) the challenge-seeking confederate would select easier problems more often, or (3) both confederates would select equal number of harder problems (total N = 32; Experiments 1-4: N = 5, 8, 7, 5, Replication: N = 7). Participants who experienced major technical difficulties (Experiment 3: N = 2) or inadequate English language ability (Experiment 3: N = 1) were also excluded from the analysis. 
Age, gender, and math anxiety scores did not show significant differences between those who were included and those who were excluded from the statistical analysis, with the exception of Experiment 3. In Experiment 3, included sample exhibited significantly greater mean math anxiety scores (Table S1).

Table S1
Comparative Analysis Between Excluded and Included Participants: Independent Samples T-test for Differences in Age and Math Anxiety Scores, and Chi-Square Test for Differences in Gender Distribution 
	Experiment name
	Excluded group
M (SD) / N 
	Included group
M (SD) / N
	t / x2
	df
	p

	Experiment 1
     Age
     Math anxiety
     Gender
	
22.5 (6.0)
2.4 (1.1)
9F, 24M
	
22.1 (3.9)
2.4 (1.4)
15F, 19M
	
0.32
0.02
1.40
	
54.20
65.00
1.00
	
.747
.984
.237

	Experiment 2
     Age
     Math anxiety
     Gender
	
23.4 (4.1)
2.4 (1.5)
13F, 15M
	
22.7 (3.5)
2.5 (1.2)
24F, 28M
	
0.69
0.45
0.00
	
48.13
47.44
1.00
	
.495
.658
1.00

	Experiment 3
     Age
     Math anxiety
     Gender
	
24.8 (8.1)
1.6 (1.3)
13F, 8M
	
22.0 (3.7)
3.1 (1.0)
36F, 24M
	
1.57
4.91
0.00
	
24.10
30.71
1.00
	
.129
< .001
1.00

	Experiment 4
     Age
     Math anxiety
     Gender
	
26.0 (7.6)
2.5 (1.3)
13F, 14M
	
24.6 (5.9)
2.8 (1.4)
37F, 13M
	
0.84
0.93
4.07
	
43.54
58.72
1.00
	
.404
.354
.043

	Preregistered 
     Age
     Math anxiety
     Gender
	
25.5 (6.3)
2.6 (1.2)
18F, 19M
	
23.7 (4.8)
2.5 (1.2)
64F, 45M
	
1.60
0.48
0.76
	
52.17
63.51
1.00
	
.115
.634
.382


Note. Sample size “N” and chi square test statistic “x2” demonstrate chi square test results on differences in gender distributions between excluded and included participants; whereas mean, standard deviation and t estimate demonstrate independent samples t-test results on differences in age and math anxiety between excluded and included participants. F and M symbols in gender rows stand for “female participants” and “male participants” respectively. “Not-specified” gender category was not included in the analysis.

Participant recruitment strategy in the Preregistered Experiment was guided by the power analysis using α = .05/3, power = .80, dz = 0.45 (effect size from Experiment 3). This led to the sample size of 55. Due to the inherent uncertainty in the effect size and the availability of additional budget for data collection, our goal was to gather information from 100 participants with usable data. Consequently, we opted to collect data from 150 participants to accommodate a potential exclusion rate of 30% due to confederate plausibility and prediction accuracy (see the second paragraph above for more details on the exclusion criteria).
Details on Demographic Information Collection
Information regarding participants’ age was collected through a free-response box, while gender and ethnicity information were obtained using a multiple-choice format. The gender options included (1) female, (2) male, and (3) I describe my gender differently. The options for ethnicity question were (1) White – British (2) Other White, (3) Asian or Asian British – Bangladeshi, (4) Asian or Asian British – Indian, (5) Asian or Asian British – Pakistani, (6) Asian or Asian British – Chinese, (7) Other Asian background, (8) Black or Black British – African, (9) Black or Black British – Caribbean, (10) Other Black background, (11) Middle Eastern, (12) Mixed - White and Asian, (13) Mixed - White and Black African, (14) Mixed - White and Black Caribbean, (15) I prefer not to say", and (16) Other.
Supplementary Information on Experimental Procedure
Confederates’ nicknames were generated using a random name generator algorithm and did not have any meaning in the English language (e.g., Writuall). Avatar images were selected from a pool of cartoon animal images (webstockreview.net and www.freepik.com). Confederates’ avatar images were always different from each other’s and from that of participants to prevent any potential biases.
In each trial, participants were presented with two options, each displaying a different percentage accuracy. These percentages indicated the difficulty level of the word problem associated with each option. There were 3 broad difficulty level categories: easy (e.g., 80% accuracy), medium (e.g., 50% accuracy), and difficult (e.g., 20% accuracy). (see ‘Differences between Experiments’ for the range of values used in each experiment).
Furthermore, in Experiments 1 and 2, participants were presented with example word problems during the instruction phase (Appendix A) in addition to the instruction procedure explained in the main text. 
Differences Between Experiments
The following section provides details on changes that have been made to the challenge-seeking task parameters across experiments and their justifications. In summary, we modified (1) the number of make-your-choice trials, (2) the number of confederate-incongruent trials, (3) the range of pie-chart percentage values; we added (4) self-confidence and perceived difficulty ratings and some (5) other minor parameters. 
1. Make-Your-Choice Trials: 
The number of make-your-choice trials per session was increased from 18 (in Experiment 1) to 36 (in all following experiments) to enhance statistical power.
2. Confederate-Incongruent Trials: 
During observe trials, confederate-incongruent trials (i.e., a challenge-seeking confederate choosing an easy option) were introduced to simulate real human behaviours. In order to determine the proportion of confederate-incongruent trials that was sufficient to maintain confederate plausibility while enabling accurate predictions of confederate tendencies, we compared participants’ prediction accuracies across experiments 1, 2 and 3 which had 2/18, 4/18 and 3/18 confederate-incongruent to observe trials respectively. We found that using 2 confederate-incongruent trial out of 18 observe trials revealed the best prediction accuracy (prediction accuracies for challenge-seeking confederate in Experiment 1: M = .85, SD = .06; Experiment 2: M = .75, SD = .20; Experiment 3: M = .79, SD = 0.20). Thus, we used this proportion in the following experiments.
3. Range of Pie-Chart Percentage Values: 
In experiments 1 and 2, easy category accuracy values ranged from 78 to 98%; medium category had values between 40 to 60%; and difficult category ranged from 2 to 22%. However, we realised that extremely difficult tasks (e.g., 2%) may be overwhelming, while too easy ones (e.g., 98%) may be boring. As such, we removed these options for the following experiments. Resulting accuracy ranges were 61-81% (easy) and 19-39% (difficult). Furthermore, we did not include trials whose accuracy difference between its options was below 5% (e.g., 39% vs 40%) because these options do not differ significantly, and participants would most likely make a random choice.
4. Self-Confidence and Perceived Difficulty Ratings: 
To investigate whether changes in challenge-seeking behaviour were related to altered self-confidence in one’s abilities to solve word problems or perceived difficulty of the word problems, we asked participants to rate (1) their self-confidence in correctly answering the word problem from 1 (not confident at all) to 10 (very confident); and rate the difficulty of the word problem from 1 (very easy) to 10 (very hard). This rating task was performed for both word problems within a given trial and for 1/6 of the make-your-choice trials per session. Participants were prompted to make these ratings after they have made their choices, and the order of ratings (chosen/unchosen option first, self-confidence rating/difficulty rating first) were counterbalanced. These ratings were self-paced.
5. Minor Parameters: 
For each experiment, minor changes were made to the task presentation. These changes include adjustments to cue and avatar presentation durations, the occurrence of missed trials in observe blocks, changes to response mode (mouse replaced with keyboard), modifications to cue condition format, and the inclusion of inter-trial intervals and fixation crosses.
Pre- and Post-Experiment Questionnaires/Tasks 
Surveys in Experiment 3-5 (Preregistered) were filled out before the challenge-seeking task whereas surveys in Experiments 1 and 2 were after. Math self-concept was measured using a six-items survey (Marsh et. al., 2019) and administered in Experiments 1-3. Math-anxiety was measured with single item asking participants how math anxious they were from 1 (not at all) to 5 (very anxious) (Núñez-Peña et. al., 2014) and administered in each experiment. Achievement goals were measured using twelve items estimating participants’ performance-approach, performance-avoidance, mastery-approach, and mastery-avoidance achievement goals (Elliot and McGregor, 2001). Trait intrinsic motivation was measured using twelve items gathered from the three intrinsic motivation subscales of Global Motivation Scale: intrinsic motivation toward (1) knowledge (for the pleasure of learning something new), (2) accomplishment (for the enjoyment of creating or achieving), and (3) stimulation (for the excitement and positive experiences) (Guay et. al., 2003). Achievement goals and trait intrinsic motivation scales were only administered in Experiment 3. 
In experiments 1-3, participants were asked to solve five word problems at the end of the challenge-seeking task, but their performance was not included in the statistical analysis. Importantly, a manipulation check survey (Appendix B), including the question of whether they believed the confederates were real people, was administered at the end of the session in all experiments.


Results
The Relationship Between Challenge-Avoidance Rates and Word Problem Accuracies
[bookmark: _Hlk166452432]A generalized linear mixed-model investigated the relationship between challenge-avoidance rates (the proportion of selecting easy word problems) and accuracy differences between simultaneously presented word problems, after accounting for the accuracy values of the easier ones. This model indicated that the difference in word problem accuracies was a significant predictor of easier word problem selections (Table S2). 

Table S2
Generalized Linear Mixed-Model Predicting Challenge-Avoidance Rates Based on the Accuracy Difference of the Word Problems After Controlling for Easier Problems’ Accuracy Values
	
	β (SE)
	 95% CI 
	p 

	Experiment 1
	
	
	

	Accuracy of the easy problem
	-0.04 (0.01)
	-0.05, -0.02
	<.001

	Accuracy difference  
	0.04 (0.01)
	0.02, 0.06
	<.001

	Experiment 2 
	  

	Accuracy of the easy problem
	-0.02 (0.00)
	-0.02, -0.01
	<.001

	Accuracy difference  
	0.02 (0.00)
	0.01, 0.02
	<.001

	Experiment 3 
	  

	Accuracy of the easy problem
	-0.01 (0.00)
	-0.02, -0.01
	<.001

	Accuracy difference  
	0.02 (0.00)
	0.01, 0.02
	<.001

	Experiment 4 
	  

	Accuracy of the easy problem
	-0.01 (0.00)
	-0.02, -0.00
	<.001

	Accuracy difference  
	0.01 (0.00)
	0.01, 0.02
	<.001

	Preregistered 
	 
	 

	Accuracy of the easy problem
	-0.01 (0.00)
	-0.01, -0.00
	<.001

	Accuracy difference  
	0.02 (0.00)
	0.01, 0.02
	<.001


Note. Dependent variable is the proportion of selecting the easier option. Accuracy difference variable consists of absolute values.

The Difference in Challenge-Seeking Behaviour Across Observation Conditions 
3 (observation condition: baseline, challenge-seeking, and challenge-avoiding) by 2 (confederate order: challenge-seeking first, challenge-avoiding first) mixed ANOVA conducted for each experiment indicated a significant main effect of observation condition in Experiments 1 to 3, but not for Experiment 4. The main effect of confederate order and the interaction effect between observation condition and confederate order were not significant (Table S3).

Table S3  
3 (Observation Condition) by 2 (Confederate Order) Mixed ANOVA Results for Each Experiment 
	
	F (df)
	p  
	Effect size  

	Experiment 1
	
	
	

	   Observation condition 
	6.96 (2, 66)
	.002
	.04 

	   Confederate order
	0.03 (1,33)
	.869 
	.001 

	   Interaction 
	0.20 (2, 66)
	.816 
	.001 

	Experiment 2 
	  

	   Observation condition 
	4.65 (1.45, 72.28)  
	.022 
	 .02 

	   Confederate order
	1.19 (1, 50)
	.281
	 .02 

	   Interaction 
	0.37 (1.45, 72.28) 
	.621
	.00 

	Experiment 3 
	  

	   Observation condition 
	5.67 (1.77, 106.31)
	.006
	 .01 

	   Confederate order
	.11 (1, 60)  
	.746 
	 .002 

	   Interaction 
	1.62 (1.77, 106.31)   
	.206
	 .004 

	Experiment 4 
	  

	   Observation condition 
	2.62 (2, 96) 
	.078
	.01  

	   Confederate order  
	0.63 (1, 48) 
	.432
	 .01 

	   Interaction 
	1.24 (2, 96)
	.294
	.004  

	Preregistered 
	 
	 

	   Observation condition
	6.77 (1.67, 181.63)
	.003
	0.01

	   Confederate order
	0.79 (1,109)
	.375
	.01

	   Interaction
	1.43 (1.67, 181.63)
	.242
	.01


Note. Dependent variable is challenge-seeking rate. 

Post-hoc analyses revealed that, in all experiments except for Experiment 4, challenge-seeking condition exhibited significantly higher challenge-seeking rates compared to challenge-avoiding and baseline conditions, as detailed in Table S4. The difference in challenge-seeking rates between baseline and challenge-avoiding conditions was not significant for any of the experiments.

Table S4 
T-Test Results Comparing Challenge-Seeking Rates Across 3 Observation Conditions for Each Experiment. 
	  
	Baseline 
M (SD)
	Challenge
Seeking 
M (SD) 
	Challenge
Avoiding 
M (SD)
	Conditions compared 
	p  
	dz


	Exp 1
	.30 
(.31)
	.40 
(.33) 
	.26 
(.28)
	Baseline vs Seeking 
	.047 
	.40 

	 
	
	 
	
	 Baseline vs Avoiding 
	.235 
	.20 

	 
	
	 
	
	Seeking vs Avoiding
	002 
	.62 

	Exp 2
	.18
(.25) 
	.25
(.30)
	.19  
(.25) 
	Baseline vs Seeking 
	.059 
	.31

	
	
	
	  
	 Baseline vs Avoiding 
	.763
	 .04 

	
	  
	  
	  
	Seeking vs Avoiding
	.045
	 .35 

	Exp 3
	.22 
(.26) 
	 .28 
(.28) 
	.22 
(.25) 
	Baseline vs Seeking 
	.021
	.33 

	  
	  
	  
	  
	 Baseline vs Avoiding 
	.977
	.00 

	  
	  
	  
	  
	Seeking vs Avoiding
	002
	.45 

	Exp 4
	.12 
(.20) 
	.16 
(.24) 
	 .11 
(.20) 
	Baseline vs Seeking 
	.182
	 .24 

	  
	  
	  
	  
	 Baseline vs Avoiding 
	.843
	 .03 

	  
	  
	  
	  
	Seeking vs Avoiding
	.133
	 .29 

	[bookmark: _Hlk150875774]Prereg.
	.19 
(.25)
	.26
(0.30)
	.19
(.28)
	Baseline vs Seeking 
	.013
	0.27

	 
	 
	 
	 
	 Baseline vs Avoiding 
	.746
	0.03

	 
	 
	 
	 
	Seeking vs Avoiding
	.013
	0.28


Note. p values were corrected for multiple comparisons using Bonferroni-Holm method. The abbreviation “Prereg.” stands for the Preregistered experiment, while “Seeking” represents the challenge-seeking condition, and “Avoiding” corresponds to the challenge-avoiding condition.

Individual generalized linear mixed-models predicting word problem selections by observation condition and confederate order revealed significant differences in challenge-seeking rates across all experiments (Table S5), thereby replicating the findings of the mixed ANOVA as reported in Table S3.

Table S5
3 (Observation Condition) by 2 (Confederate Order) Generalized Linear Mixed-Model Results for Each Experiment 
	
	β (SE)
	 95% CI 
	p 

	Experiment 1
	
	
	

	   Observation condition [Baseline]
	0.66 (0.21)
	-1.07, -0.25
	.002

	   Observation condition [Avoiding]
	1.21 (0.22)
	-1.65, -0.77
	<.001

	   Confederate order [Seeking first]
	0.47 (0.81)
	-2.05, 1.12
	.566

	   Baseline * Confederate order [Seeking]
	0.05 (0.29)
	-0.62, 0.53
	.877

	   Avoiding * Confederate order [Seeking] 
	0.39 (0.31)
	-0.21, 0.99
	.201

	Experiment 2 
	  

	   Observation condition [Baseline]
	0.64 (0.13)
	-0.90, -0.37
	<.001

	   Observation condition [Avoiding]
	0.40 (0.13)
	-0.66, -0.14
	.002

	   Confederate order [Seeking first]
	0.40 (0.63)
	-1.63, 0.82
	.518

	   Baseline * Confederate order [Seeking]
	0.001 (0.20)
	-0.39, 0.39
	.996

	   Avoiding * Confederate order [Seeking] 
	0.43 (0.20)
	-0.83, -0.04
	.031

	Experiment 3 
	  

	   Observation condition [Baseline]
	0.71 (0.12)
	-0.94, -0.47
	<.001

	   Observation condition [Avoiding]
	0.79 (0.12)
	-1.03, -0.55
	<.001

	   Confederate order [Seeking first]
	0.28 (0.54)
	-1.33, 0.78
	.609

	   Baseline * Confederate order [Seeking]
	0.41 (0.17)
	0.08, 0.74
	.016

	   Avoiding * Confederate order [Seeking] 
	0.59 (0.17)
	0.25, 0.92
	.001

	Experiment 4 
	  

	   Observation condition [Baseline]
	0.95 (0.17)
	-1.28, -0.61
	<.001

	   Observation condition [Avoiding]
	0.72 (0.17)
	-1.05, -0.40
	<.001

	   Confederate order [Seeking first]
	0.45 (0.67)
	-1.76, 0.86
	.501

	   Baseline * Confederate order [Seeking]
	0.86 (0.24)
	0.40, 1.32
	<.001

	   Avoiding * Confederate order [Seeking] 
	0.34 (0.24)
	-0.13, 0.80
	.154

	Preregistered 
	 
	 

	   Observation condition [Baseline]
	0.45 (0.10)
	-0.65, -0.26
	<.001

	   Observation condition [Avoiding]
	0.90 (0.10)
	-1.10, -0.69
	<.001

	   Confederate order [Seeking first]
	0.38 (0.40)
	-0.41, 1.16
	.350

	   Baseline * Confederate order [Seeking]
	0.24 (0.14)
	-0.50, 0.03
	.078

	   Avoiding * Confederate order [Seeking] 
	0.48 (0.14)
	0.21, 0.75
	<.001


Note. Dependent variable is challenge-seeking rate. The abbreviation “Seeking” stands for the challenge seeking condition, and “Avoiding” corresponds to the challenge avoiding condition.

The Link Between Social Contagion Effect and Similarity in Challenge-Seeking Behaviours of Participants and Confederates. 
It is plausible that participants perceived the behaviours of the challenge-avoiding confederate as more similar to their own. Potentially, this might have influenced them to adopt similar challenge-avoiding tendencies. Additionally, participants may have interpreted challenge-seeking behaviours as incongruent with their own, while viewing challenge-avoiding behaviours as more congruent.
To investigate these possibilities, we measured the degree of similarity between each participant and each confederate. This was determined by first separately calculating the absolute difference between the challenge-seeking behaviours of participants and each confederate. Then we assessed the magnitude of behavioural change in both challenge-seeking and challenge-avoiding conditions, by comparing participants' the baseline challenge-seeking behaviours with their behaviours after observing each confederate.
As presented in Table S6, no statistically significant correlations were evident between the degree of social contagion and the similarity between the participant and the confederates. This lack of significant correlation suggests that (1) the perceived similarity between participants and the challenge-avoiding confederate or (2) the congruency between the confederates’ and participants’ behavioural tendencies do not offer a plausible explanation for the observed results.

Table S6
The Correlation Between the Social Contagion and The Difference Between Participants’ and Confederates’ Challenge-Seeking Tendencies.
	
	
	Challenge-seeking
	
	Challenge-avoiding

	
	df
	r
	t
	p
	
	r
	t
	p

	Experiment 1
	33
	0.13
	0.77
	.447
	
	0.14
	0.79
	.435

	Experiment 2
	50
	-0.01
	-0.10
	.917
	
	-0.08
	-0.57
	.571

	Experiment 3
	60
	0.12
	0.93
	.355
	
	0.02
	0.18
	.859

	Experiment 4
	48
	-0.18
	-1.25
	.217
	
	0.18
	1.30
	.201

	Preregistered
	109
	-0.05
	-0.54
	.590
	
	0.16
	1.72
	.088



Prediction Accuracy and Social Contagion Effect
Our results show that participants correctly predicted the challenge-seeking tendencies of the confederates. In all five experiments challenge-seeking rate was predicted to be much greater for the challenge-seeking confederate, compared to the challenge-avoiding confederate (Table S7). Note that the predicted challenge-seeking rate is different for each experiment because the number of confederate-incongruent trials changed between experiments.

Table S7
Mean and Standard Deviation Values of Predictions for Challenge-Seeking Tendencies of Each Confederate 
	
	Challenge-seeking
	
	Challenge-avoiding

	Experiment name     
	M 
	SD
	
	M 
	SD

	Experiment 1 
	.85
	.20
	
	 .06
	.11

	Experiment 2 
	.75
	.20
	
	.19
	.17

	Experiment 3 
	.79
	.20
	
	.15
	.14

	Experiment 4 
	.86
	.17
	
	.07
	.12

	Preregistered
	.85
	.17
	
	.10
	.15


Note. Different experiments had different numbers of confederate-incongruent trials; therefore, the mean prediction accuracy ratings differ across experiments. Note that the table shows the predictions of participants who were included in the statistical analysis.

2 separate meta-analyses investigating the correlation between participants’ prediction accuracies of the two confederates were conducted. First of them focused on the correlation between the prediction accuracy of challenge-seeking confederate and the contagion between baseline and challenge-seeking conditions and between challenge-seeking and challenge-avoiding conditions Second one examined the correlation between the prediction accuracy of challenge-avoiding confederate and the contagion between baseline and challenge-avoiding conditions and between challenge-seeking and challenge-avoiding conditions. Forest plots (Figures S2 and S3) show that participants’ accuracies in correctly predicting the challenge-seeking tendency of the challenge-avoiding and challenge-seeking confederates were not significantly related to the observed social contagion of challenge-seeking between observation conditions. 
Figure S1
[image: A graph with numbers and lines

Description automatically generated]Meta-Analysis Forest Plot: Correlation Between Accuracy in Predicting Challenge-Seeking Confederate’s Choices and Social Contagion Across Observation Conditions
Note. Estimate is Pearson correlation coefficient. The abbreviation “Seeking” stands for the challenge seeking condition, and “Avoiding” corresponds to the challenge avoiding condition.


Figure S2
[image: A black and white graph with white text

Description automatically generated]Meta-Analysis Forest Plot: Correlation Between Accuracy in Predicting Challenge-Avoiding Confederate’s Choices and Social Contagion Across Observation Conditions
Note. Estimate is Pearson correlation coefficient. The abbreviation “Seeking” stands for the challenge seeking condition, and “Avoiding” corresponds to the challenge avoiding condition.


[bookmark: _Hlk149824197]Social Contagion Effect in Those Who Doubted the Plausibility of Confederates 
Data from participants who doubted the plausibility of the confederates were used as a preliminary data to make predictions on whether the contagion effect is unique to the social conditions. The number of participants who were excluded from the main analysis for doubting the plausibility of the confederates (will be referred to as doubting sample for the ease of reading) was 28 in Experiment 1 (eight female participants, 20 male participants; Mage = 22.6, SDage = 6.5), 20 in Experiment 2 (nine female participants, 11 male participants; Mage = 24.2, SDage = 3.5) 12 in Experiment 3 (seven female participants, four male participants, one not-specified participant; Mage = 23.6, SDage = 7.7), 22 in Experiment 4 (11 female participants, 11 male participants; Mage = 26.6, SDage = 8.0) and 31 in Experiment 5 (15 female participants, 15 male participants, one not-specified participants; Mage = 25.4, SDage = 6.1). 
A 3(observation condition: baseline, challenge-avoiding, challenge-seeking) by 2(confederate order: challenge-seeking first, challenge-avoiding first) mixed effects ANOVA was conducted for these participants. 
In Experiments 1, 2 and 4, challenge-seeking rates were not significantly different across observation conditions. In Experiments 3 and 5, the challenge-seeking rates varied significantly with observation condition (Table S8). However, the difference did not survive the Bonferroni-Holm test of multiple comparisons in Experiment 5, t (30) = 2.51, p = .053, although persisted in Experiment 3, t (11) = 3.41, p = .018. Also, the difference between baseline and challenge-seeking conditions was not significant in Experiment 3 or 5 (Table S9).

Table S8
3 (Observation Condition) by 2 (Confederate Order) Mixed ANOVA Results on the Doubting Sample
	
	Baseline
M (SD)
	Avoiding
M (SD)
	Seeking
M (SD)
	F (df)
	p  
	Effect size  

	Experiment 1
	
	
	
	
	
	

	Observation cond.
	.20 (.31)
	.28 (.34)
	.33 (.37)
	2.71 (2,52)
	.076
	.02 

	Confederate order
	
	
	
	0.27 (1, 26)
	.609
	.01

	Interaction 
	
	
	
	.06 (2, 52)
	.947
	.00

	Experiment 2
	
	
	
	  

	Observation cond.
	.16 (.25)
	.18 (.28)
	.26 (.35)
	2.02 (1.16, 20.91)  
	.169 
	 .02 

	Confederate order
	
	
	
	1.15 (1, 18)
	.298
	.05

	Interaction 
	
	
	
	0.24 (1.16, 20.91)  
	0.66
	.003

	Experiment 3
	
	
	
	

	Observation cond. 
	.29 (.26)
	.22 (.18)
	.34 (.22)
	5.28 (2, 20)
	.014*
	.06

	Confederate order
	
	
	
	1.40 (1, 10)
	.264
	.12

	Interaction 
	
	
	
	2.89 (2. 20)
	.079
	.04

	Experiment 4
	
	
	
	

	Observation cond.
	.19 (.26)
	.19 (.30)
	.24 (.33)
	1.53 (2, 40)
	.229
	.01

	Confederate order  
	
	
	
	0.01 (1, 20)
	.942
	.00

	Interaction 
	
	
	
	2.06 (2, 40)
	.141
	.01

	Preregistered
	
	
	
	
	

	Observation cond.
	.22 (.28)
	.20 (.29)
	.31 (.32)
	3.64 (1.48, 42.81)
	.047*
	.02

	Confederate order
	
	
	
	0.24 (1, 29)
	.628
	.01

	Interaction
	
	
	
	2.81 (1.48, 42.81)
	.086
	.02


Note. Dependent variable is the challenge-seeking rate. Baseline, Avoiding and Seeking columns show the mean and standard deviation the respective observation condition before grouped by the confederate order variable.

Table S9
T-Test Results Comparing Challenge-Seeking Rates Across 3 Observation Conditions Conducted on the Doubting Sample
	
	t 
	df
	Bonferroni-Holm corrected p  
	Cohen’s d  

	Experiment 3
	
	
	
	

	Baseline-Avoiding
	1.64
	11
	.260
	0.47

	Baseline- Seeking
	1.20
	11
	.260
	0.35

	Seeking-Avoiding
	3.41
	11
	.018*
	0.98

	Experiment 5
	
	

	Baseline-Avoiding
	0.61
	30
	.543
	0.11

	Baseline- Seeking
	2.05
	30
	.098
	0.37

	Seeking-Avoiding
	2.51
	30
	.053
	0.45


Note. Dependent variable is challenge-seeking rate. The abbreviation “Seeking” stands for the challenge seeking condition, and “Avoiding” corresponds to the challenge avoiding condition.

A meta-analysis was conducted on the effect sizes indicating the behavioural shift across observation conditions for the doubting sample. As indicated in the forest plot in Figure S4, the integrated effect size was dz = 0.40, 95% CI = [0.19, 0.62] between the challenge-seeking and challenge-avoiding conditions, dz = 0.36, 95% CI = [0.29, 0.44] between the challenge-seeking and baseline conditions, and dz = -0.00, 95% CI = [-0.23, 0.24] between the challenge-avoiding and baseline conditions.  

Figure S3
[image: A graph with numbers and lines

Description automatically generated]Meta-Analysis Forest plot: Effect sizes of the Difference Between Observation Conditions Conducted on the Doubting Sample
Note. Effect size and 95% confidence interval of paired comparison between challenge-seeking and challenge-avoiding and baseline conditions for all experiments. Squares show effect estimates for each experiment and diamond shape shows the pooled effect estimate. Values on the bottom left corner shows the test of heterogeneity.

Uncertainty-Seeking Behaviour
We examined differences in uncertainty seeking tendencies under different observation conditions. The identification of uncertainty seeking behaviour involved selecting the word problem with an accuracy value closer to 50%. Subsequently, a mean uncertainty seeking score was computed for each observation condition. A 3(observation condition: baseline, challenge-seeking, and challenge-avoiding) by 2 (confederate order: challenge-seeking first, challenge-avoiding first) mixed effects ANOVA did not reveal any significant effects of observation condition, confederate order, or their interaction (Table S10). It appears unlikely that the observed shifts in behaviour across observation conditions can be attributed to uncertainty-seeking tendencies.

[bookmark: _Hlk151380621]Table S10
3 (Observation Condition) by 2 (Confederate Order) Mixed ANOVA Results Showing Uncertainty-Seeking Behaviour Across Observation Conditions
	Experiment name
	F
	df
	p
	ηG2

	Experiment 1 
   Observation condition
   Confederate order
   Interaction
	
0.82
0.21
0.13
	
2, 66
1, 33
2,66
	
.447
.652
.877
	
.01
.01
.001

	Experiment 2
   Observation condition
   Confederate order
   Interaction
	
1.65
0.30
0.57
	
2, 100
1, 50
2, 100
	
.197
.588
.565
	
.01
.01
.002

	Experiment 3
   Observation condition
   Confederate order
   Interaction
	
0.22
1.23
2.37
	
2, 120
1, 60
2, 120
	
.802
.273
.098
	
.001
.01
.01

	Experiment 4
   Observation condition
   Confederate order
   Interaction
	
0.56
2.51
0.54
	
2, 96
1, 48
2, 96
	
.576
.120
.583
	
.01
.03
.01

	Experiment 5 (Preregistered)
   Observation condition
   Confederate order
   Interaction
	
0.71
2.36
0.99
	
1.84, 200.58
1, 109
1.84, 200.58
	
.482
.127
.369
	
.002
.02
.002


Note. The outcome variable was uncertainty seeking (choosing pie charts with values closer to 50% accuracy rate).

Pre-Experiment and Post-Experiment Surveys
Correlations between behavioural shifts across observation conditions and age, gender math self-concept, math anxiety, achievement goals, and intrinsic motivation subscales are demonstrated in Table S11.

[bookmark: _Hlk151379012]Table S11
Pearson Correlation Results Showing the Relationship Between Participant Demographics, Self-Rated Math Skills, Intrinsic Motivation, Achievement Goals, and the Shift in Challenge-Seeking Rate Across Observation Conditions
	Observation condition  
	Variable  
	r
	t
	df
	p

	Experiment 1 
	  
	
	
	
	

	Baseline – Seeking
	Math self-concept
	-.16
	0.93
	33
	.361

	
	Math anxiety
	.19
	1.12
	33
	.272

	
	Age
	-.04
	0.25
	33
	.805

	
	Gender
	.15
	0.85
	32
	.404

	Baseline – Avoiding
	Math self-concept
	.27
	1.63
	33
	.112

	
	Math anxiety
	.01
	0.03
	33
	.974

	
	Age
	.10
	0.60
	33
	.556

	  
	Gender
	.09
	0.51
	32
	.613

	Seeking - Avoiding
	Math self-concept
	.01
	0.03
	33
	.975

	
	Math anxiety
	-.03
	0.19
	33
	.852

	
	Age
	.04
	0.26
	33
	.800

	  
	Gender
	-.03
	0.15
	32
	.881

	Experiment 2 
	
	
	
	
	

	Baseline - Seeking
	Math self-concept
	.18
	1.32
	50
	.192

	
	Math anxiety
	-.26
	1.87
	50
	.068

	
	Age
	-.09
	0.63
	50
	.530

	
	Gender
	-.01
	0.10
	50
	.920

	Baseline - Avoiding
	Math self-concept
	-.08
	0.56
	50
	.578

	
	Math anxiety
	.07
	0.52
	50
	.609

	
	Age
	-.09
	0.63
	50
	.533

	  
	Gender
	-.13
	0.94
	50
	.354

	Seeking - Avoiding
	Math self-concept
	.11
	0.80
	50
	.430

	
	Math anxiety
	-.20
	1.46
	50
	.152

	
	Age
	-.18
	1.28
	50
	.208

	  
	Gender
	-.09
	0.65
	50
	.518

	Experiment 3
	
	
	
	

	Baseline - Seeking
	Math self-concept
	-.09
	0.67
	60
	.507

	
	Math anxiety
	.10
	0.78
	60
	.437

	
	Age
	-.05
	0.36
	60
	.724

	 
	Gender
	-.20
	1.52
	58
	.134

	 
	Mastery-Approach
	.28
	2.25
	60
	.028*

	
	Mastery-Avoidance
	.12
	0.92
	60
	.361

	 
	Performance-Approach
	.07
	0.52
	60
	.602

	 
	Performance-Avoidance
	.15
	1.21
	60
	.231

	 
	t-IM - knowledge
	.24
	1.94
	60
	.058

	 
	t-IM - accomplishment
	.13
	1.05
	60
	.298

	 
	t-IM - stimulation
	.18
	1.43
	60
	.157

	Baseline - Avoiding
	Math self-concept
	-.01
	0.11
	60
	.917

	
	Math anxiety
	.15
	1.15
	60
	.254

	
	Age
	-.02
	0.17
	60
	.868

	 
	Gender
	-.11
	0.82
	58
	.416

	 
	Mastery-Approach
	.16
	1.24
	60
	.219

	
	Mastery-Avoidance
	.18
	1.38
	60
	.173

	 
	Performance-Approach
	-.10
	0.74
	60
	.461

	 
	Performance-Avoidance
	.07
	0.54
	60
	.592

	 
	t-IM - knowledge
	.03
	0.26
	60
	.793

	 
	t-IM - accomplishment
	-.01
	0.09
	60
	.932

	 
	t-IM - stimulation
	.07
	0.56
	60
	.580

	Seeking - Avoiding
	Math self-concept
	.09
	0.67
	60
	.504

	
	Math anxiety
	.10
	0.78
	60
	.438

	
	Age
	.01
	0.08
	60
	.939

	 
	Gender
	-.11
	-0.83
	58
	.408

	 
	Mastery-Approach
	.26
	2.07
	60
	.042*

	
	Mastery-Avoidance
	.23
	1.82
	60
	.073

	 
	Performance-Approach
	.05
	0.37
	60
	.710

	 
	Performance-Avoidance
	.15
	1.14
	60
	.256

	 
	t-IM - knowledge
	.27
	2.21
	60
	.031*

	 
	t-IM - accomplishment
	.22
	1.74
	60
	.087

	 
	t-IM - stimulation
	.16
	1.27
	60
	.211

	Experiment 4
	
	
	
	
	

	Baseline - Seeking
	Math anxiety
	.06
	0.39
	48
	.701

	
	Age
	.09
	0.60
	48
	.552

	
	Gender
	.34
	2.47
	48
	.017*

	Baseline – Avoiding
	Math anxiety
	.02
	0.12
	48
	.903

	
	Age
	.17
	1.16
	48
	.252

	
	Gender
	.05
	0.34
	48
	.738

	Seeking - Avoiding
	Math anxiety
	.01
	0.07
	48
	.947

	
	Age
	.03
	0.19
	48
	.848

	
	Gender
	.31
	2.23
	48
	.030*

	Preregistered
	
	
	
	
	

	Baseline - Seeking
	Math anxiety
Age
Gender
	.07
-.18
.01
	0.73
1.90
0.10
	110
110
107
	.470
.060
.919

	Baseline - Avoiding
	Math anxiety
Age
Gender
	.00
-.06
.03
	0.05
0.62
0.32
	110
110
107
	.964
.534
.751

	Seeking – Avoiding


	Math anxiety
Age
Gender
	.05
-.13
.03
	0.49
1.40
0.26
	110
110
107
	.627
.165
.796


[bookmark: _Hlk163136654]Note. Gender variable had 2 levels (male and female participants). For the correlation analysis, female participants were coded as 0 and male participants were coded as 1. “Not-specified” gender category was not included in the analysis. “*” is used to emphasize p values smaller than 0.05. “t-IM” stands for Trait Intrinsic Motivation Scale with three subscales: (1) intrinsic motivation to know, (2) intrinsic motivation to accomplish and (3) intrinsic motivation for stimulation. The abbreviation “Seeking” stands for the challenge seeking condition, and “Avoiding” corresponds to the challenge avoiding condition.

Meta-analyses on the correlations between shifts in challenge-seeking rates and 3 demographics data (age, gender, and math anxiety) showed that the observed behavioural shifts between observation conditions were not correlated with age (Figure S4), gender (Figure S5) or math anxiety (Figure S6).

Figure S4
[image: A picture containing text, receipt

Description automatically generated]Meta-Analysis Forest Plot: Correlation Between Age and the Shift in Challenge-Seeking Rates Across Observation Conditions
Note. Estimate is Pearson correlation coefficient. The abbreviation “Seeking” stands for the challenge seeking condition, and “Avoiding” corresponds to the challenge avoiding condition


Figure S5
[image: A black and white diagram with white text

Description automatically generated]Meta-Analysis Forest Plot: Correlation Between Gender and the Shift in Challenge-Seeking Rates Across Observation Conditions 
Note. Estimate is Pearson correlation coefficient. The abbreviation “Seeking” stands for the challenge seeking condition, and “Avoiding” corresponds to the challenge avoiding condition


Figure S6
[image: A black and white chart with white text

Description automatically generated]Meta-Analysis Forest Plot: Correlation Between Math Anxiety and the Shift in Challenge-Seeking Rates Across Observation Conditions 
Note. Estimate is Pearson correlation coefficient. The abbreviation “Seeking” stands for the challenge seeking condition, and “Avoiding” corresponds to the challenge avoiding condition

Participants' Sensitivity to Confederates' Temporal Choice Sequences 
We conducted a correlation analysis by comparing each confederate's temporal choice sequence (extracted from observed trials) with participants' predicted choice sequence (extracted from prediction trials). Initially, individual phi correlation coefficients were computed for each participant, and subsequently, these coefficients were averaged across all participants. The resulting averaged correlations, as depicted in Table S12, were generally small, with almost half of them displaying negative values. This suggests that participants did not replicate the temporal sequence observed in the choices made by the confederates.

Table S12
Correlation Analysis Between Confederates' Temporal Choice Sequence and Participants' Predicted Choice Sequences
	Experiment name
	Challenge-seeking
	Challenge-avoiding

	Experiment 1
	0.19
	0.18

	Experiment 2
	-0.07
	0.05

	Experiment 3
	-0.09
	0.07

	Experiment 4
	-0.13
	0.19

	Preregistered
	-0.17
	0.19


Note. The estimates are phi coefficients averaged across participants. 
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Appendix A
Example word problems presented in Experiment 1 and Experiment 2
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Appendix B
Manipulation check survey as appeared in Experiment 5 (Preregistered)
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