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Abstract 

How the brain processes facial expressions and whether this process requires focal attention 

have been central topics of neurophysiological research on face processing. In a seminal 

study, using scalp-recorded event-related potentials (ERPs), Eimer, Holmes, and McGlone 

(2003) found that emotional and neutral faces were differently processed in the brain as 

early as 160 ms after stimulus onset. Importantly, these ERP differences disappeared when 

attention was directed away from the face stimuli, suggesting the necessity of focal attention 

in facial expression processing. These results have influenced the revision of the Bruce and 

Young model of face processing, and greatly motivated further research in the field. Yet, 

subsequent research did not always agree with these findings, and the study was never 

directly replicated. Hence, this study has been selected by #EEGManyLabs, a global and 

multi-laboratory replication project, for a high-powered direct replication across multiple 

laboratories. We hypothesise the replication of the original positive findings, including the 

ERP effects differentiating emotional and neutral faces and their dependence on focal 

attention. To address the debate on facial expression processing and the role of N170, we 

will also take this opportunity to reassess key negative findings of the original study, namely 

no difference between emotional and neutral facial expressions in N170 and no ERP 

differences among the six facial expressions. Replication or revision of these findings will 

confirm the necessity of focal attention in emotional face processing and the postulated 

biomarkers of basic emotion processing. This study will provide a reproducible benchmark 

on face processing. 
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Introduction 

The ability to process facial expressions rapidly and accurately is central to human social 

communication (Anderson & Phelps, 2001; Fox et al., 2000; Öhman et al., 2001). Faces 

convey critical information about another’s emotional state and intentions, and the way the 

brain responds to these visual cues has been a topic of extensive research over the past few 

decades (Ekman, Friesen, & Ellsworth, 1972; Niedenthal & Ric, 2017). Furthermore, 

research has also been trying to answer whether focal attention is needed for facial 

expression processing, which represents the level of automaticity in perceiving emotion in 

faces (Pessoa et al., 2002; Vuilleumier et al., 2001). A seminal study in this field by Eimer, 

Holmes, and McGlone (2003) demonstrated that several scalp-recorded event-related 

potential (ERP) activities (as early as 160 ms after stimulus onset) distinguished between 

laterally presented neutral and emotional faces when visual attention was allocated to faces. 

They also showed that the effect disappeared when attention was diverted by a demanding 

perceptual task. The findings suggested the necessity of focal attention in processing of 

facial expressions (e.g., Pessoa et al., 2002) and challenged the notion that emotional face 

processing occurs pre-attentively (e.g., Vuilleumier et al., 2001). Since its publication, this 

study has been delivering a significant impact on the theoretical development of emotional 

face processing. As of February 2026, this article had been cited over 630 times, 

consistently throughout the years. 

The Eimer et al. (2003) study employed a within-subject design in which participants 

completed two tasks (emotion and line tasks). In the emotion task, participants were asked 

to discriminate between neutral faces and emotional faces (laterally presented) showing one 

of the six basic emotions (disgusted, fearful, happy, sad, surprised, angry) in each block. In 

the line task, participants were asked to judge the length of line segments closer to the 

central fixation while viewing the same face displays. This perceptual task demanded 

visuospatial attention away from the face stimuli. Their results showed ERP differences 

between the neutral and emotional face conditions (termed “valence effect” in the original 

publication; we changed this term to “emotion effect” in the current study given that this 

effect could also relate to arousal; Russell,1980), and more importantly, the modulation of 

the emotion effect by the involvement of focal attention. With focal attention (emotion task), 

significant ERP differences were found between emotional and neutral faces (not 

differentiating among the six emotions) at four time windows over frontal, central, temporal, 

and occipital scalp regions (with the earliest window being 160-215 ms in the frontal area). 

However, no such difference was found when focal attention was directed away from faces. 

These results contradicted the basic emotion theories, which suggest that the basic 

emotions are rapidly detected by automatic and distinct neural mechanisms operating 

independently of the involvement of voluntary attention (Ekman, 1992; Ortony & Turner, 

1990). Meanwhile, the findings were in agreement with the Bruce and Young model in that 

structural encoding of faces (represented by the N170 component of ERP; Bentin & Deouell, 

2000) and the processing of emotional facial expressions are separate processes in the 

brain (Bruce & Young, 1986; Eimer, 2011). 

These findings were confirmed by Holmes, Vuilleumier, and Eimer (2003). 

Participants viewed arrays containing two faces and two houses, with faces displaying either 

a fearful or neutral expression. Spatial attention was directed to the faces or houses. Results 

showed stronger frontal positivity (approximately 100 ms post-stimulus) for fearful faces 



relative to neutral faces when attention was directed to faces. Just as Eimer et al. (2003) 

showed, this difference was absent when attention was paid to the houses. 

When faces are presented at the location of the fixation point, however, early 

emotion-related processing appears to proceed automatically. Holmes, Kiss, and Eimer 

(2006) presented face stimuli at the fixation, and found that the initial stage of emotional face 

processing (160-220 ms) occurred even when spatial attention was directed to a line task 

(for a review, see Eimer & Holmes, 2007). Similarly, Schindler et al. (2020) also found that 

the emotion modulation effect in N170 (which is at the same time stage of Eimer et al.’s early 

frontal activity, but occurs in the occipital area instead) was task-independent, highlighting 

the automaticity of early facial expression perception (specifically at the time of structural 

encoding of faces). While centrally presented faces can elicit early, pre-attentive responses, 

later sustained processing, including early posterior negativity (EPN, which represents an 

early attention mechanism enhancing brain responses to emotional information; Schindler et 

al., 2019; Schupp et al., 2006) and late positive potential (LPP, which indexes emotional 

stimulus evaluation and attentional control; Schindler et al., 2019; Schupp et al., 2006), may 

still require focused attention. Interestingly, even when participants did not have awareness 

of facial expressions (subliminal presentation), an early difference between neutral and 

fearful faces was found in the occipito-temporal area (Pegna et al., 2008). 

Schindler et al. (2021) then manipulated the perceptual load of the non-face task to 

assess the amount of residual attention needed for the emotional face processing, as high 

perceptual load tasks can effectively exhaust attentional resources available for other 

processes (Lavie, 2005). They found that the emotion effects in early ERP activities (P1 and 

N170) were not modulated by load, whereas the later effect in EPN was dependent on 

attention. Together, these findings suggest that the earliest stages of facial expression 

analysis operate without capacity limits, whereas subsequent processing remains attention 

bounded. This central-peripheral dissociation is especially noteworthy because Eimer et al. 

(2003) placed their faces in the parafovea (2.2° from fixation centre-to-centre, 3.4° to the far 

edges) – an eccentricity that retains considerably higher acuity than the periphery which is 

beyond 5° from fixation (Larson & Loschky, 2009; Rayner, 1998) yet is already subject to 

attentional gating. Eimer et al.’s (2003) results thus mark a boundary between foveal and 

peripheral emotion processing. 

Building on this evidence, several theoretical accounts describe graded effects of 

attention on emotional face processing. Pessoa (2008) and Pessoa and Adolphs (2010) 

proposed multiple levels of automaticity: subcortical routes can trigger rapid affective 

responses even when attention is limited, whereas ERP components that originate from 

cortical structures (such as P1 and N170) are modulated by available attentional resources. 

Luo et al. (2010) further suggested that coarse detection of some negative emotions 

(especially fear) can occur automatically in early neural responses (e.g., P1), while precise 

categorisation requires attentional investment. A review by Schindler and Bublatzky (2020) 

concurs: early responses are typically attention-independent, whereas sustained 

engagement with emotional content, particularly for complex or subtle expressions, depends 

on focal attention. This body of work therefore converges on a dual-process view: rapid, 

automatic detection of emotional salience is followed by attention-dependent elaboration. 



The present study is part of the #EEGManyLabs project, a global and large-scale 

multi-laboratory replication programme (Pavlov et al., 2021). The goal of #EEGManyLabs is 

to undertake direct replications of highly influential studies with predefined sample sizes and 

high statistical power (90% power for 50% of the original effect sizes). Eimer et al. (2003) 

was selected for replication by a community of EEG experts for its high scientific impact. 

The work by Eimer et al. (2003) was among the first to demonstrate that attention 

modulates the neural processing of emotional faces, and it has shaped much of the 

subsequent empirical and theoretical landscape. To our knowledge, no direct replication 

research has been carried out for this study. A high‑powered, pre‑registered direct 

replication is therefore warranted. Confirming (or refuting) the attentional modulation 

originally reported would provide a more secure foundation for debates about the 

automaticity of emotional face processing. Accordingly, the current study reproduces the 

original experimental protocol to reassess with enhanced statistical precision the role of 

spatial attention in the early and late cortical dynamics of facial‑expression perception. There 

are two main hypotheses according to Eimer et al. (2003): 

Hypothesis 1 (H1): In the emotion discrimination task (attention directed to faces), 

emotional faces will elicit enhanced ERPs relative to neutral faces, including: 

H1.1: an enhanced early frontal positivity (original time window 160-215 ms); 

H1.2: an enhanced positivity at frontal and central sites (original time window 

220-315 ms); 

H1.3: an enhanced negativity at lateral temporal and occipital sites (original 

time window 220-315 ms); 

H1.4: an enhanced positivity over frontal, central and parietal regions (original 

time window 320-495 ms); 

H1.5: an enhanced positivity over frontal, central and parietal regions (original 

time window 500-700 ms). 

H2: In the line discrimination task (attention directed away from faces), no emotion 

effect as in H1 will be found in any of these five ERP activities (correspondingly H2.1 

to H2.5). 

A noteworthy result of the original study was that the N170 component was 

unaffected by emotional content in either task. N170 is widely recognised as an index of the 

structural encoding of faces (Bentin & Deouell, 2000; Rossion & Jacques, 2011). By showing 

the absence of any emotion effect in N170, Eimer et al. (2003) supported the hypothesis that 

emotion processing occurs independently from structural encoding – a conclusion consistent 

with several studies reporting similar N170 amplitudes across facial expressions (Fisher et 

al., 2015; Hermann et al., 2002; Kiss & Eimer, 2008; Sprengelmeyer & Jentzsch, 2006). 

Many other studies, however, have shown that N170 does distinguish emotional from neutral 

faces and can even differentiate between specific emotions (Batty & Taylor, 2003; Blau et 

al., 2007; Carlson & Reinke, 2010; Righart & De Gelder, 2006). Fear and anger, in particular, 

often elicited larger N170 amplitudes than neutral faces (Batty & Taylor, 2003; Calvo et al., 



2014; Faja et al., 2016; Leppänen et al., 2007, 2008; Pegna et al., 2008; Rossignol et al., 

2005; Rellecke et al., 2012, 2013), a pattern confirmed by meta-analysis (Hinojosa et al., 

2015). Some studies have even found stronger N170 responses to happy expressions (Luo 

et al., 2010; Righart & De Gelder, 2008). Collectively, these findings indicate that N170 can 

be sensitive to emotional information (for reviews, see Hinojosa et al., 2015; Schindler & 

Bublatzky, 2020). 

Re-examining Eimer et al. (2003), the frontal positivity between 160 and 215 ms may 

correspond to the vertex positive potential (VPP), an ERP component sharing a neural 

generator with N170 and likewise indexing early face perception (Joyce & Rossion, 2005). 

The presence of a emotion effect and its attentional modulation in this window raises the 

possibility that N170 could exhibit similar effects when statistical power is sufficient. 

Whether and how N170 responds to emotional faces therefore remains an open 

question. In the present high-powered replication, we will reassess the differences in N170 

responding to emotional vs. neutral faces. Accordingly, following the original findings of 

Eimer et al. (2003), we will test an additional hypothesis: 

H3: N170 will show no emotion effect (i.e., no differences between emotional and 

neutral faces), regardless of the attentional manipulation. 

In their original study, Eimer et al. (2003) reported no differences in the ERPs among 

the six basic emotions. This finding suggested that all emotions are processed in essentially 

the same way. Subsequent research, however, has shown that different emotions can be 

processed differently. Negatively valenced and potentially threatening expressions (e.g., fear 

and anger) tend to be more salient and are processed more rapidly and automatically than 

other emotions, a pattern known as the negativity bias (Ito et al., 1998; Smith et al., 2003). 

Luo et al. (2010) confirmed this bias, demonstrating that negative expressions, particularly 

fear, elicit an enhanced P1 component even when attention is not focused on the faces. 

Threatening faces likewise produce attention-independent enhancements of the EPN 

relative to neutral or friendly faces (Aguado et al., 2019; Rellecke et al., 2011; Schupp et al., 

2004, 2006; Weidner et al., 2022). Some of these studies employed emotion categorisation 

tasks similar to that in the Eimer et al. (2003) study (Ito et al., 1998; Smith et al., 2003). 

Meanwhile, others either demanded more than categorising emotional and neutral faces and 

requested participants to identify facial expressions (Aguado et al., 2019; Luo et al., 2010; 

Weidner et al., 2022), or reduced the attentional engagement by studying facial expression 

processing in passive viewing conditions (Rellecke et al., 2011; Schupp et al., 2004). 

Therefore, it is unlikely that the differences in the findings could be explained by task 

differences. These observations motivate us to explore whether ERPs would differ across 

the six emotions in the current replication. Following the results of Eimer et al. (2003), we will 

test the final hypothesis: 

H4: ERPs do not differ across the six basic emotions in any of the measurements 

stated in H1 or N170. 

 

Method 



This Stage 1 Registered Report follows current open-science recommendations for 

psychophysiological research (Garrett-Ruffin et al., 2021). All study materials and 

preliminary processing codes are available on the Open Science Framework (OSF;  

https://osf.io/4n2t8/), which will also contain full information of each site and full analysis 

scripts. The forthcoming raw anonymised EEG data will be openly accessible to the public 

on G-Node (https://gin.g-node.org/EEGManyLabs) following the Brain Imaging Data 

Structure (BIDS; Gorgolewski et al., 2016; Pernet et al., 2019) standard. Each participating 

site will obtain local ethics approval for collecting, anonymising, and publicly sharing data. 

Power analysis and sample size 

The original study’s key results were several significant Task × Emotion interactions (“Task × 

Valence interactions” in the original publication’s wording) that demonstrated enhanced ERP 

responses to emotional faces relative to neutral faces when focal attention was allocated to 

the faces (emotion task), but not when attention was directed towards line segments (line 

task) (Eimer et al., 2003; sample size N = 14). This attention-dependent emotion effect was 

observed in five ERP activities over four temporal phases, including an early frontal positivity 

(160-215 ms, F(1,13) = 5.2, p < .05), a frontocentral positivity and an occipitotemporal 

negativity (both at 220-315 ms, Fs > 7.2, ps < .02), and positivities over frontal, central and 

parietal regions (320-495 and 500-700 ms, Fs > 10.0, ps < .01). 

Following the #EEGManyLabs recommendations (Pavlov et al., 2021) and 

recognising that ERP studies often overestimate effect sizes due to small samples (Clayson 

et al., 2019), we calculated the required sample size of the replication. The calculation was 

based on the weakest original significant interaction found in 160-215 ms (F = 5.2, 

corresponding to η2
p = 0.2857). We targeted 90% power to detect an effect half of the 

original effect (i.e., η2
p = 0.1429) at an alpha level of .02. With these settings, an a priori 

power analysis using MorePower 6.0.4 (Campbell & Thompson, 2012) indicated a sample 

size of 82. 

However, this sample size puts up a high demand on each lab’s data collection work 

and is potentially impractical. Therefore, we have decided to reduce the required sample 

size from each replicating lab to 41 (half of the initial estimation; this reduced sample size is 

not related to the number or replicating labs). Following the meta-analytic theory (e.g., 

Borenstein et al., 2021), with a fixed total sample size, distributing participants across sites 

and then meta-analysing their effect sizes yields the same point estimate and nearly 

identical precision, provided the between-site heterogeneity is accounted for (see also Paul 

et al., 2025). As such, reducing the per-lab sample from 82 to 41 will not compromise the 

meta-analytic power of the study as long as the overall sample is large enough. Each 

replicating lab will collect behavioural and EEG data from 41 participants. If any participants 

are to be excluded from the analysis, more participants will be tested to replace the excluded 

participants. 

Sensitivity analysis 

Eimer et al. (2003) did not find any difference in the N170 component, neither did they 

observe any differences across the six basic emotions. The current replication plans to 

further explore these patterns by including negative hypotheses (H3 and H4) based on the 

original study. To check whether the replication study will have enough power to statistically 

https://osf.io/4n2t8/
https://osf.io/4n2t8/
https://gin.g-node.org/EEGManyLabs


assess weak effects and be able to avoid mistakenly drawing negative conclusions, we ran 

sensitivity analyses using MorePower 6.0.4. 

So far, the replication study has six participating labs, each has agreed to collect data 

from 41 participants. This gives a total sample size of 246. For the emotion effect in N170 

and its interaction with task (H3), with 90% power and alpha level of .02, we will be able to 

detect the effect as small as η2
p = 0.0510 (a small effect size). For the facial expression 

effect and its interaction with the other factors (H4), the smallest detectable effect size is η2
p 

= 0.0159 (a small effect size). Therefore, the planned analysis is capable of reliably 

detecting small effect sizes and will only show null findings if the effects are below these 

levels. 

Recruitment criteria and participant information 

Volunteers are eligible for the study if they are 1) aged 18-60 years, 2) with normal or 

corrected-to-normal vision, 3) self-reporting to have no neurological condition, and 4) without 

any skin allergies. Each replicating lab will record participants’ age, handedness (left, right, 

ambidextrous), total years of education (the total number of years in formal schooling 

starting from elementary school), highest level of education, and length of time spent in the 

country (all self-reported). 

Given that face processing shows own-race bias, a perceptual and social bias 

leading to better responses towards own-race individuals (e.g., Anzures et al., 2013), we will 

also record each participant’s ethnic origin or ancestry and race. This is important because 

all the face images in the study are of white individuals. These questions and answer options 

(Appendix 1) are adapted from the recommendation of Joint Commitment for Action on 

Inclusion and Diversity in Publishing for its well-known capability to capture inclusivity and 

diversity (Royal Society of Chemistry, 2020). The ethnicity/race information is not part of the 

planned analysis but will be kept in case of need to explore any potential contribution from 

ethnicity/race. For this reason, the option “prefer not to disclose” is removed from the list of 

answer options. Participants will have to withdraw from the study if they do not want to 

disclose information about their ethnic origin (ancestry) or race. Gender information will also 

be collected using this document, with the “prefer not to disclose” kept as an answer option. 

Stimuli 

In Eimer et al. (2003), 70 face images of ten individuals (six female, four male) from Pictures 

of Facial Affect (POFA; Ekman & Friesen, 1976) were used. Each image of any individual 

showed either the neutral expression or one of the six basic emotional expressions (angry, 

disgusted, fearful, happy, sad, surprised). All faces were in greyscale against a black 

background with external features removed. In the current replication, we will use the same 

70 images. Provided by the lab of the original study, these are 8-bit greyscale bitmap images 

(100×142 pixels, portrait layout). To be authentic to the original stimuli, these images will be 

used in the replication despite the relatively low image resolution. Viewing distance in each 

replicating lab is determined to ensure the face images will extend the visual angles as 

reported in the original study. To avoid clearly noticeable quality degradation, we will use the 

images in their original display size if possible. If using the original image size requires a 

viewing distance less than 50 cm or is not allowed by the lab setup, we will stretch to enlarge 



the images but only up to 150% of the original size. So far, all labs have confirmed 100% 

scaling (no stretching) as summarised in Table 1. 

[insert Table 1 here] 

The stimulus displays (Figure 1) comprise two identical face images and a pair of 

vertical line segments on a black background, all horizontally aligned with the position of a 

fixation cross. Each side of the screen contains one face and one line segment. Each face, 

either showing a neutral expression or one of the six basic emotions, subtends a visual 

angle of 3.4×2.4° (portrait layout) and is presented 2.2° to the left or right of the fixation 

(centre-to-centre). The line segments are 0.1° wide and positioned 0.4° to the left and right 

of the fixation, and can be both short (0.4°), both long (0.5°), or of different lengths (0.4 and 

0.5°). The fixation cross remains at screen centre throughout the experiment. 

[insert Figure 1 here] 

Procedure 

The experiment was programmed in PsychoPy v2023.1.2 (Peirce et al., 2019), following the 

information provided in Eimer et al. (2003) and further information provided by the 

corresponding author (Prof. Martin Eimer) of the original study. The full program, along with 

a README file, is openly available on the project’s OSF repository (https://osf.io/4n2t8/). 

Because the replication will be conducted across replicating labs, detailed information about 

each lab’s monitor (model, refresh rate, resolution), viewing distance, and face image scaling 

factor is summarised in Table 1. All replicating labs will make necessary changes to the 

program, including translating or rewording of the instructions for their participants, changing 

the method of manual responses, changing the trigger port address, changing the trigger 

values for block start and end, and slight tweaking for their own PsychoPy version. As stated 

above, each lab will try to stay with a 100% scaling factor if the hardware and lab setup 

allow. All replicating labs’ experiment programs will also be available on the repository. 

The experiment has 24 blocks, each of which has 80 trials. Participants will complete 

two discrimination tasks (emotion and line tasks), each comprising 12 consecutive blocks, 

with the task order counterbalanced across participants. Throughout the experiment, 

participants will be instructed to keep their eye gaze on the fixation cross and to minimise 

eye blinks and eye movements. In each block, no matter what the task is, neutral face pairs 

randomly appear on half of the trials, with emotional face pairs randomly appearing on the 

other half. Each of the six facial expressions (angry, disgusted, fearful, happy, sad, 

surprised; i.e. six block types) is presented on the emotional face trials for two blocks, with 

the order of block types randomised across participants. The length of each line segment in 

the display varies independently (short and long lines are equally likely to appear on either 

side of the display). 

Each trial presents the stimulus display for 300 ms, followed by a 2,000-ms interval 

before the next trial starts (Figure 1). In the emotion task, participants will be asked to 

discriminate between emotional and neutral face pairs and ignore the line segments, and to 

respond as quickly and accurately as possible with left- or right-hand keypresses (‘z’ or ‘m’) 

for neutral or emotional faces. In the line task, participants will determine whether the line 

segments are identical or different in length while ignoring the faces, and to respond quickly 

https://osf.io/4n2t8/


and accurately by pressing ‘z’ or ‘m’. The response-hand mapping is counterbalanced 

between tasks and across participants. After each block, feedback on participant 

performance (mean accuracy and RT) will be provided on the screen. 

Before running the experimental blocks, each participant will go through a practice 

block for each task. Participants will stop practising and proceed to the experimental blocks if 

they have reached 80% accuracy in a practice block in each task, as in the original study 

(personal communication). If a participant does not reach the 80% accuracy level after one 

practice block, up to two more practice blocks will be carried out. If a participant’s mean 

accuracy in a practice block remains below 80% after three practice blocks for any task, this 

participant will not proceed to the experimental blocks. 

EEG data acquisition 

Replicating labs will record EEG data with the setups listed in Table 1 and following the EEG 

preparation procedure guidance video (available on https://osf.io/4n2t8/). Table 2 

summarises the EEG data acquisition, pre-processing, and measurement pipelines. All data 

will be acquired with the specified filter and sampling rate settings. Each lab can have a 

different number of electrodes, but must be able to record from these key locations: frontal 

pole (Fpz; Fp1 instead if Fpz is not possible), frontal (F3, Fz, F4), central (C3, Cz, C4), 

parietal (P3, Pz, P4), lateral temporal (P7, P8), and lateral occipital (PO7, PO8), horizontal 

electrooculograph (HEOG; either as a single bipolar channel or as two monopolar channels), 

and two separate earlobes (if earlobes are not possible, separate mastoids or TP9 and TP10 

instead). To maximise the accuracy of the independent component analysis (ICA), each lab 

is encouraged to record EEG from as many channels as possible (see the “advanced 

pipeline” subsection below). The collected data will be transferred to the leading lab for data 

pre-processing and statistical analysis, strictly following the pre-registered pipelines. The raw 

anonymised data will also be shared on G-Node (https://gin.g-node.org/EEGManyLabs) 

following the BIDS standard. 

[insert Table 2 here] 

In Table 2, next to the pipeline employed in the original study (Eimer et al., 2003), 

two pipelines are listed. First, there is the “replication pipeline” in which we stay as close as 

possible to the protocol of the original study. The other pipeline (“advanced pipeline”) is a 

revised pipeline informed by the current EEG research practice. The EEG data acquisition 

steps remain the same in the two pipelines. 

Despite that Eimer et al. (2003) mentioned linked-earlobe reference for data 

acquisition, the original study in fact used the left earlobe as the online reference, and later 

digitally re-referenced the recordings to the averaged earlobes (personal communication). In 

EEG research, linked-earlobe referencing is not advisable due to the current shunting 

problem (e.g., Ollikainen et al., 2000). With physically linked electrodes, an electric current 

between the two electrodes can occur. This can distort the EEG recordings and reduce 

hemispheric differences in the results (Luck, 2014; Nunez & Srinivasan, 2006; Regan, 1989). 

Therefore, as in the original study, the replication will use a single-electrode online 

reference. As the physical reference is a built-in and non-customisable component in some 

EEG systems, each replicating lab can determine their own online reference, with the single-

earlobe or single-mastoid option preferred if possible. To be consistent with the original 

https://osf.io/4n2t8/
https://gin.g-node.org/EEGManyLabs


study, data from both earlobes or mastoids need to be obtained (as either an online 

reference or a monopolar channel), so that they can be used for offline re-referencing. If a 

replicating lab cannot apply earlobe or mastoid electrodes, TP9 and TP10 will be used in 

place of earlobes (Clayson et al., 2021; Jovanović et al., 2025). 

Two settings are changed from the original study. First, Eimer et al. (2003) used an 

online bandpass filter of 0.1-40 Hz. To avoid unnecessarily removing data and to keep as 

much as possible in the replication study, no online filter will be applied unless a replicating 

lab’s EEG system does not have the capability of DC recording. In this case, a 0.1 Hz 

highpass filter will be applied. The 0.1-40 Hz bandpass filtering will be achieved offline with a 

digital filter (i.e., 0.1-40 Hz bandpass filter if no online filter is used; 40 Hz lowpass filter if a 

0.1 Hz online highpass filter is used). Second, a higher sampling rate (500 or 512 Hz, as 

seen fit for each individual EEG system) will be used (200 Hz in the original study) to provide 

a higher temporal resolution. 

EEG data pre-processing and ERP measurement 

All EEG data will be imported into EEGLAB (Delorme & Makeig, 2004) using data 

importation plugins and processed using two pipelines (Table 2), i.e., a direct replication 

pipeline that follows the original study as closely as possible, and an advanced pipeline 

following more recent standards. The pre-processing codes for both pipelines are available 

online (https://osf.io/4n2t8/). These codes have been tested with pilot data collected from 

several replicating labs for quality assurance and the choice of pre-processing parameters. 

Replication pipeline 

The data will be re-referenced to the average voltage of earlobes (or averaged mastoids, or 

averaged TP9 and TP10 if EEG data from earlobes are unavailable) before being down-

sampled to 200 Hz (the same as in the original study). A bipolar HEOG channel will be 

generated if HEOG data were acquired as separate monopolar channels. A digital bandpass 

filter of 0.1-40 Hz will then be applied. The filtered data will be segmented into epochs 

ranging from 100 ms before to 700 ms after stimulus onset, then baseline corrected for the 

100-ms pre-onset period. Afterwards, artefact rejection will be carried out to remove epochs 

contaminated by horizontal eye movements (exceeding ±30 µV at the HEOG channel), eye 

blinks (exceeding ±60 µV at Fpz or Fp1 if Fpz is unavailable), and other artefacts (exceeding 

±80 µV at any other key electrodes, including F3, Fz, F4, C3, Cz, C4, P7, P3, Pz, P4, P8, 

PO7, and PO8). If more than 50% of epochs in any of the two tasks from a participant are to 

be removed by this step, this particular participant will be removed from any further analysis. 

We will apply the 50% threshold to each task separately, because the block design of the 

two tasks may lead to poor quality data in one task only, disproportionately affecting results 

from one task. Finally, accepted epochs carrying correct responses will be averaged to 

create ERP waveforms for each condition (i.e., each of the 24 task, block type, and emotion 

combinations).  

For ERP quantification, we will use the same channels and time windows reported in 

Eimer et al. (2003) for all the ERP activities. Specifically, N170 will be quantified as mean 

amplitude at P7 and P8 (labelled T5 and T6 in the original study) over the time window of 

160-200 ms. Five successive time windows will then be used to quantify mean ERP 

amplitudes over five scalp regions separately, namely frontal (F3, Fz, F4), central (C3, Cz, 

https://osf.io/4n2t8/


C4), parietal (P3, Pz, P4), temporal (P7, P8), and lateral occipital (PO7 and PO8; labelled 

OL and OR in the original study) channels. These time windows are 120-155, 160-215, 220-

315, 320-495, and 500-800 ms, which cover the periods showing emotional expression 

differences in studies predating the original study (Eimer & Holmes, 2002; Holmes et al., 

2003). 

Advanced pipeline 

The data will be re-referenced and digitally filtered as above, but not be down-sampled. 

Afterwards, we will apply the ICA method (Onton et al., 2006). For this purpose, we will 

create a copy of the dataset and highpass filter it at 2 Hz (Klug & Gramann, 2021). Then, 

any data with no event triggers for longer than 5,000 ms will be removed. Independent 

component (IC) weights will then be computed with the Adaptive Mixture ICA (AMICA) 

method (Palmer et al., 2012), and be transferred to the original data. Another data copy will 

be created with the 2-Hz highpass filter for IC classification, which will employ ICLabel (Pion-

Tonachini et al., 2019) to automatically identify IC sources. ICs identified as eye, muscle, 

heart, line noise, and channel noise with more than 80% probability will be flagged for 

rejection. These flagged ICs will be removed from the original dataset. 

After the ICA procedure, the dataset will be segmented into 800-ms epochs (-100 to 

700 ms relative to stimulus onset), baseline corrected, and artefact rejected. For artefact 

rejection, in addition to the three criteria above (eye movements, blinks, strong artefacts), 

trials showing prolonged weak activity (absolute voltage below 0.5 µV for more than 200 ms) 

at any of the key electrode locations (F3, Fz, F4, C3, Cz, C4, P7, P3, Pz, P4, P8, PO7, PO8) 

will also be rejected. As in the replication pipeline, a 50% epoch rejection threshold for each 

task will be used for participant removal. Average ERP waveforms will then be created 

based on epochs with correct behavioural responses. 

ERP waveforms will be quantified at the same selection of channels as in Eimer et al. 

(2003), including P7/P8 for N170, and F3/Fz/F4, C3/Cz/C4, P3/Pz/P4, P7/P8, and PO7/PO8 

for the other five ERP activities. To determine the analysis windows reliably and objectively, 

the collapsed-localiser method (Luck & Gaspelin, 2017) will be implemented separately for 

each replicating lab’s dataset. From each lab’s dataset, a localiser waveform will be 

generated for each electrode cluster (e.g., F3/Fz/F4) by averaging over these electrodes in 

the group, and across all conditions and participants. Then, for each localiser waveform, the 

local peak amplitude will be determined within the corresponding analysis window in the 

original study. For instance, the N170 peak amplitude will be measured between 160 and 

200 ms in the localiser waveform averaged over P7/P8 across all conditions and 

participants. Following this protocol, the other five peak-searching windows will be 120-155, 

160-215, 220-315, 320-495, and 500-800 ms (identical to the analysis windows in Eimer et 

al., 2003), each of which will be applied to the five electrode clusters separately (F3/Fz/F4, 

C3/Cz/C4, P3/Pz/P4, P7/P8, and PO7/PO8). 

For each ERP activity, once the peak amplitude has been determined, the activity 

boundaries will be set at 50% of the peak amplitude. The time window for ERP quantification 

will be the period between the two boundary time points. 

Planned statistical analyses 



We will first check the overall accuracy and miss rate of all participants. Following the 

criterion used in the practice blocks, any participants showing an accuracy level lower than 

80% in any of the two tasks will be excluded from further analysis. Furthermore, as each trial 

requires a response, if a participant fails to respond to more than 10% of all trials in each 

task, this participant will also be removed from further analysis. 

Given the within-subjects design, the behavioural and ERP data will be statistically 

assessed with repeated-measures analyses of variance (ANOVAs; with Holm correction 

applied to all post hoc comparisons) and paired t-tests. The Greenhouse-Geisser correction 

will be applied to the ANOVAs whenever the sphericity assumption is violated. Outputs with 

p values smaller than .02 will be accepted as rejection of the null hypotheses. All analyses 

will be complemented by their corresponding Bayesian equivalent with a Cauchy prior width 

of 0.707 for fixed effects (except otherwise specified for H3). The Cauchy prior distribution (a 

heavy-tailed probability distribution) is often used as the default prior distribution for 

Bayesian analyses as it is suggested to be the simplest option satisfying consistency 

requirements for hypothesis testing (Jeffreys, 1961; Wetzels et al., 2012). The Bayesian 

factors will be quantified by comparing across matched models. We will descriptively 

interpret the Bayesian factor results using the categories summarised by Lee and 

Wagenmakers (2014). For the BF10 value evidencing the alternative hypothesis (the opposite 

of the null hypothesis), 1 means no evidence in favour of the alternative hypothesis; 1 to 3 is 

anecdotal evidence; 3 to 10 is moderate evidence; 10 to 30 is strong evidence; 30 to 100 is 

very strong evidence; above 100 is extreme evidence. The reciprocal of BF10 (i.e., BF01) will 

suggest the corresponding evidence in favour of the null hypothesis. 

If the frequentist and Bayesian analysis results diverge, we will favour the frequentist 

interpretation first as it is a direct replication of the original study. The Bayesian results will 

complement the frequentist interpretation. 

Behavioural analysis 

Differences in reaction time (RT) and accuracy between the emotion and line tasks will be 

first assessed using two paired t-tests. For each task, the RT and accuracy data will then be 

analysed using ANOVAs and Bayesian ANOVAs as stated above. In the emotion task, a 

two-way ANOVA will be conducted with within-subject factors Emotion (emotional vs. 

neutral) and Block Type (the six facial expressions). For the line task, an additional factor 

(Line Type with two levels identical lines vs. different lines) will be included, resulting in a 

three-way ANOVA. 

ERP analysis 

For each ERP activity resulting from each of the two pre-processing pipelines, the analysis 

of mean ERP amplitudes will start with a three-way ANOVA. The three factors are Task 

(emotion vs. line), Emotion (emotional vs. neutral), and Block Type (the six basic facial 

expressions). Following any significant main effects of Block Type in these ANOVAs, post 

hoc tests using Holm corrections will be used. Consistent with the original study, planned 

two-way ANOVAs will be performed for each task (irrespective of the Task x Emotion 

interaction outcome). Corresponding Bayesian ANOVAs will also be implemented using a 

Cauchy prior width of 0.707 except for H3. For H1 and H2 (predictions of positive findings), 

frequentist analysis outputs with p < .02 in the same direction as in the original study will be 



accepted as successful replications. BF10 ≥ 3 in the same direction as in the original study 

and BF10 ≤ 0.333 will be accepted as evidence for the alternative and null hypothesis, 

respectively. For H3 and H4 (predictions of negative findings), results showing p < .02 or 

BF10  ≥ 3 in either direction and BF10 ≤ 0.333 will be accepted as evidence for the alternative 

and null hypothesis, respectively. 

Results confirming H1 and H2 should show a significant Task x Emotion interaction 

in the three-way ANOVA. Planned two-way ANOVAs should demonstrate significantly higher 

amplitudes for the emotional than neutral faces in the emotion task (Emotion main effect) in 

the five ERP activities, including frontal positivity 160-215 ms (H1.1), frontocentral positivity 

220-315 ms (H1.2), occipitotemporal negativity 220-315 ms (H1.3), frontal-central-parietal 

positivity 320-495 ms (H1.4), and frontal-central-parietal positivity 500-700 ms (H1.5). The 

corresponding Emotion main effects are expected to turn out in favour of the null hypothesis 

in the line task (H2.1 to H2.5). 

For H3, no significant Task x Emotion interaction is expected in the frequentist three-

way ANOVA. The following two-way ANOVAs should also show no main effect of Emotion in 

either the emotion or line task. As in the original study, frequentist paired t-tests will be 

performed to compare the emotional and neutral faces in the emotion task, separately for the 

six basic emotions (i.e., the six Block Type levels). No significant differences are expected to 

be found in these t-tests. 

In the Bayesian ANOVAs for H3, we will run the same three-way ANOVA, followed 

by two-way ANOVAs for the two tasks separately. One key step we will take is to set the 

effect size prior following the study of Hinojosa et al. (2015). Their meta-analysis found a 

significantly stronger N170 in response to emotional faces than to neutral faces, with a mean 

Cohen’s d of 0.3325. Hence, we will set the effect size prior of the Emotion main effect in the 

Bayesian ANOVA to this level (Cauchy prior width r = 0.3325). For consistency, the same 

prior will be used in the follow-up two-way ANOVAs for the two tasks separately, despite that 

Hinojosa et al. (2015) reported significantly larger effect size in the non-direct task (attention 

directed away from faces, d = 0.3574) than in the direct task (attention directed to faces, d = 

0.2025). In this process, we will keep the priors for all other fixed effects to 0.707. Evidence 

for the null hypothesis will confirm H3. 

Furthermore, Hinojosa et al. (2015) found different effect sizes between emotional 

and neutral faces across various emotions, namely angry vs. neutral (Cohen’s d = 0.2062), 

fearful vs. neutral (0.4219), and happy vs. neutral (0.2552). The effects between disgusted 

and neutral (0.4217, with a large confidence interval that included zero) and sad and neutral 

(0.0769) were not significant in their meta-analysis. To check the robustness of the results, 

we will repeat the Bayesian ANOVA twice with different Emotion effect priors - the smallest 

(0.2062) and the largest (0.4219) significant effect size reported by Hinojosa et al. (2015), 

respectively targeting very small and larger effect sizes in the literature. This will help us 

more confidently reveal whether there is an emotion effect in N170 and the plausible effect 

size. In total, there will be six two-way Bayesian ANOVAs (three for each task). In the 

emotion task, as in the plan for the frequentist analysis, we will follow up each ANOVA with 

six Bayesian paired t-tests for the six emotions, all using the same prior setting as in the 

preceding ANOVA. 



H4 is relevant to all the analyses planned above. The absence of the Block Type 

difference (i.e., no differences among the six emotions) in all the frequentist and Bayesian 

ANOVAs described above can be considered support for H4. However, it is important to note 

that, in the design of the original study, each block contains both emotional and neutral faces 

with equal probabilities. The inclusion of the neutral face data (50% of the dataset) in the 

analysis will reduce the power to detect facial expression differences. Hence, to directly test 

H4, instead of relying on the exact replication analyses mentioned above, we will run 

dedicated ANOVAs (both frequentists and Bayesian) with only the emotional face data to 

directly compare the six emotions. This will remove the Emotion (emotional vs. neutral) 

factor and turn the analysis into a two-way ANOVA of Task x Emotion Type. The factor 

Emotion Type has six levels corresponding to the six emotion types (we will not use the 

name “Block Type” anymore given that no full data from any block will be used). 

Furthermore, it is difficult to directly run a meta-analysis on the effect of Emotion, 

which has six levels and does not have direction information. Therefore, we will adopt a 

different approach for the assessment of H4. For each of the six ERP activities (the five 

listed in H1 plus N170), we will run the frequentist Task x Emotion Type ANOVA (still only 

using the emotional face data) on the whole sample across all replicating labs, then follow up 

with a planned one-way ANOVA (only frequentist) for each task. This is to check the 

possibility of any evidence supporting the cross-emotion differences in ERPs. Any significant 

(p < .02) one-way ANOVAs will be accepted as indications of potential ERP differences 

among the emotions. We will then analyse individual replicating labs’ data (emotional trials 

only) with paired t-tests (both frequentist and Bayesian) contrasting all emotion pair 

combinations. The Bayesian prior will be set to 0.707. 

 

Meta-analysis 

To evaluate the replication success of the original study, meta-analyses of ERP data will be 

carried out following the #EEGManyLabs protocol (Pavlov et al., 2021). Specifically, we will 

run meta-analyses for the ERP data directly corresponding to the hypotheses, and will not 

run meta-analyses for behaviour data or any other ERP data. Table 3 summarises the 

individual analysis results that will be entered into the meta-analyses. The frequentist 

analysis results will be entered into frequentist meta-analyses, whereas the Bayesian 

analysis results will be put into Bayesian meta-analyses. In cases where the frequentist and 

Bayesian analyses diverge, we will prioritise the frequentist interpretation complemented by 

the Bayesian results as evidence for or against the effect. 

[insert Table 3 here] 

From the frequentist analysis results in each replicating lab’s dataset, effect size 

(Cohen’s d) and its standard error (SE) will be calculated for each hypothesis and put into a 

random-effects meta-analysis using the REML method, with the random effect being the 

replicating labs. This approach will address the heterogeneity in the datasets (due to 

differences in EEG systems, research practice, ethnicity/race, cultural influence, language 

being used, and samples). For each positive hypothesis, the replication will be accepted as 

successful if the meta-analytic estimate across all replicating labs is significant (p < .02) and 

in the hypothesised effect direction. For each negative hypothesis, we define successful 



replication as a non-significant meta-analytic estimate (p > .02). The values to be reported 

include point estimate, distribution of the weighted effect sizes, 98% confidence intervals, 

and heterogeneity (τ2). 

For the Bayesian meta-analyses of replication results, we will extract standardised 

effect sizes (Cohen’s d) and their associated uncertainty (credible intervals) from each 

individual dataset. These will be entered into a Bayesian random-effects meta-analysis to 

estimate the pooled effect size and between-study heterogeneity. For each meta-analysis, 

we will specify a normal prior centered at 0 with SD = 0.5 on the overall effect and a weakly 

informative prior on the heterogeneity parameter (half-Cauchy with a scale of 0.5). 

Replication success for positive findings will be evaluated by examining whether the pooled 

posterior distribution supports an effect in the predicted direction and whether the Bayes 

Factor in favor of the alternative hypothesis (BF₁₀) exceeds 3, which is consistent with 

moderate-to-strong evidence. Replication success for negative findings (null hypotheses) will 

be demonstrated by BF10 ≤ 0.333. This approach will allow us to quantify the cumulative 

evidence across replication datasets while accounting for uncertainty. We will report the 

pooled effect (µ), posterior distribution, 98% confidence intervals, and heterogeneity (τ2). 
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Figure 1. Stimulus display and trial sequence of the current study. Each trial starts with a 

300-ms display containing two identical faces (external features removed) and two line 

segments laterally presented. A 2,000-ms interval (fixation only) follows before the next trial. 

In the emotion task, participants will be asked to judge whether the faces are emotional or 

neutral. In the line task, participants will judge whether the line segments have the same 

length. 

 

 



Table 1. EEG system setups of the replicating labs. 
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Table 2. EEG data acquisition settings and pre-processing steps of the original, replication, and advanced pipelines. 

 

Stages Settings/Steps Eimer et al. (2003) Replication pipeline Advanced pipeline 

EEG acquisition Online reference Left earlobe Single-electrode reference per each lab setting (single earlobe 

preferred) 

  Online filter 0.1-40 Hz bandpass None (0.1 Hz highpass if DC recording is not possible) 

  Sampling rate 200 Hz 500 or 512 Hz 

          

EEG pre-

processing 

Re-referencing Averaged earlobes Averaged earlobes or 

mastoids. If earlobes/mastoids 

are not possible, TP9/TP10 

will be used. 

Averaged earlobes or 

mastoids. If earlobes/mastoids 

are not possible, TP9/TP10 

will be used. 

  Resampling None Down-sampling to 200 Hz None 

  Offline filter None 0.1-40 Hz bandpass (40 Hz 

lowpass if a 0.1-Hz highpass 

filter is applied during data 

acquisition). 

0.1-40 Hz bandpass (40 Hz 

lowpass if a 0.1-Hz highpass 

filter is applied during data 

acquisition). 

 ICA None None AMICA on 2-Hz highpass 

filtered data. ICs identified by 



ICLabel as eye, muscle, heart, 

line noise, and channel noise 

with ≥ 80% probability will be 

removed from the original 

unfiltered data. 

  Segmentation -100 to 700 ms -100 to 700 ms -100 to 700 ms 

  Baseline 

correction 

-100 to 0 ms -100 to 0 ms -100 to 0 ms 

  Artefact rejection HEOG (bipolar) exceeding ±30 

µV 

Fpz exceeding ±60 µV 

Any electrode exceeding ±80 

µV 

HEOG (bipolar) exceeding ±30 

µV 

Fpz (Fp1 if Fpz unavailable) 

exceeding ±60 µV 

Any key electrode (F3, Fz, F4, 

C3, Cz, C4, P7, P3, Pz, P4, 

P8, PO7, PO8) exceeding ±80 

µV 

HEOG (bipolar) exceeding ±30 

µV 

Fpz (Fp1 if Fpz unavailable) 

exceeding ±60 µV 

Any key electrode (F3, Fz, F4, 

C3, Cz, C4, P3, Pz, P4, P7, 

P8, PO7, PO8) exceeding ±80 

µV 

Any key electrode (F3, Fz, F4, 

C3, Cz, C4, P7, P3, Pz, P4, 

P8, PO7, PO8) showing 

absolute activity below 0.5 µV 

for more than 200 ms 



 Participant 

removal 

Participant removal if 

excessive eyeblinks 

Participant removal if more 

than 50% of trials are rejected 

for any of the two tasks 

Participant removal if more 

than 50% of trials are rejected 

for any of the two tasks 

 

  Averaging Only trials with correct 

behavioural responses 

Only trials with correct 

behavioural responses 

Only trials with correct 

behavioural responses 

          

ERP 

measurement 

Mean amplitude 

quantification 

Visual inspection based on 

maximal activities. 

Channels and time windows 

as in the original study. 

Channels as in the original 

study. 

For each lab, time windows 

are determined by collapsed 

localiser for each electrode 

group (frontal, central, parietal, 

temporal, lateral occipital). In 

the localiser waveform for 

each analysis, time window 

boundaries are set at 50% of 

the peak amplitude, which is 

determined in the time 

windows used for mean 

amplitude quantification in the 

original study. 

 



Table 3. Planned ERP data that will enter the meta-analyses corresponding to the replication’s hypotheses. Both frequentist and Bayesian 

analyses will be performed on the data from each of the two EEG pre-processing pipelines. In the frequentist analyses, standardised effect size 

(Cohen’s d) and its SE from each analysis will be derived from each lab and put into a frequentist meta-analysis. In the Bayesian analyses, 

standardised effect sizes (Cohen’s d) and their associated uncertainty (credible intervals) from each individual dataset will be extracted and 

entered into a Bayesian random-effects meta-analysis. In case the frequentist and Bayesian analysis results diverge, we will prioritise the 

frequentist interpretation complemented by the Bayesian results. 

 

Task ERP measure Hypothesis Analysis Bayesian prior Predicted 
result 

Emotion Early frontal positivity H1.1 ANOVA a 0.707 b Emotion c + d 

  Frontal/central positivity > 200 ms H1.2 ANOVA 0.707 Emotion + 

  Lateral temporal/occipital negativity > 200 ms H1.3 ANOVA 0.707 Emotion + 

  Frontal/central/parietal positivity > 300 ms H1.4 ANOVA 0.707 Emotion + 

  Frontal/central/parietal positivity > 500 ms H1.5 ANOVA 0.707 Emotion + 

  N170 H3 ANOVA 0.3325, 0.2062, 0.4219 e Emotion - f 

  H3 t-test for each Block Type 0.3325, 0.2062, 0.4219 Emotion - 

  All the six activities listed above H4 Pairwise t-tests across 
emotions (emotional trials 
only) g 

0.707 Emotion 
Type h - 

Line Early frontal positivity H2.1 ANOVA 0.707 Emotion - 

  Frontal/central positivity > 200 ms H2.2 ANOVA 0.707 Emotion - 



  Lateral temporal/occipital negativity > 200 ms H2.3 ANOVA 0.707 Emotion - 

  Frontal/central/parietal positivity > 300 ms H2.4 ANOVA 0.707 Emotion - 

  Frontal/central/parietal positivity > 500 ms H2.5 ANOVA 0.707 Emotion - 

 N170 H3 ANOVA 0.3325, 0.2062, 0.4219 Emotion - 

  All the six activities listed above H4 Pairwise t-tests across 
emotions (emotional trials 
only) 

0.707 Emotion 
Type - 

a Two-way (Emotion x Block Type) repeated-measures ANOVA. 

b The listed priors are set for the effects specified in the “Predicted result” column. All unspecified priors will use 0.707. 

c Emotion effect = emotional vs. neutral. 

d The symbol ‘+’ denotes results of p < .02 or BF10 ≥ 3. 

e The three Emotion effect priors are based on a meta-analysis (Hinojosa et al., 2015), targeting the mean, the smallest, and the largest effect 

sizes, respectively. All three priors will be used in separate meta-analyses for robustness assessment. 

f The symbol ‘-’ denotes results of p > .02 or BF10 ≤ 0.333. 

g Only take place when p < .02 in the frequentist one-way ANOVA (emotional trials only, on the whole sample across all labs). 

h Emotion Type effect = difference between two emotions. This will vary depending on the emotion pair in each t-test. 



Appendix 1. Demographic questions and answer options about gender, ethnic origin 

(ancestry), and race (adapted from Joint Commitment for Action on Inclusion and Diversity in 

Publishing). 

 

Please answer the questions below when being asked by researcher(s): 

 

With which gender do you most identify? Please select one option: 

● Woman 

● Man 

● Non-binary or Gender diverse 

● Self-describe: __________ 

● Prefer not to disclose 

 

What are your ethnic origins or ancestry? Please select ALL the geographic areas 

from which your family’s ancestors first originated: 

● Western Europe (e.g., Greece, Sweden, United Kingdom) 

● Eastern Europe (e.g., Hungary, Poland, Russia) 

● North Africa (e.g., Egypt, Morocco, Sudan) 

● Sub-Saharan Africa (e.g., Kenya, Nigeria, South Africa) 

● West Asia / Middle East (e.g., Iran, Israel, Saudi Arabia) 

● South and Southeast Asia (e.g., India, Indonesia, Singapore) 

● East and Central Asia (e.g., China, Japan, Uzbekistan) 

● Pacific / Oceania (e.g., Australia, Fiji, Papua New Guinea) 

● North America (Canada, United States) 

● Central America and Caribbean (e.g., Jamaica, Mexico, Panama) 

● South America (e.g., Brazil, Chile, Colombia) 

● Self describe: __________ 

 

How would you identify yourself in terms of race? Please select ALL the groups that 

apply to you: 

● Asian or Pacific Islander 

● Black 

● Hispanic or Latino/a/x 

● Indigenous (e.g., North American Indian Navajo, South American Indian Quechua, 

Aboriginal or Torres Strait Islander) 

● Middle Eastern or North African 

● White 

● Self describe: __________ 


