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Abstract 

Automated Facial Recognition Systems (AFRS) are commonly used in airports to help verify 

the identity of individuals. The use of AFRS in airports is often teamed with human observers 

who assist in validating inconclusive AFRS decisions. This verification usually occurs under 

considerable time pressures. Although previous research has explored time pressure effects 

on human accuracy in face matching tasks, to date, there has been no research conducted on 

how time pressure influences human reliance on AFRS. Therefore, this research aimed to 

investigate how humans use AFRS, and whether time pressure affects this relationship. We 

first validated a new trial procedure which measured reliance on AFRS through tracking 

identification decision change. For each pair of stimuli, participants first made an 

independent identification decision. An AFRS decision was then presented on screen, 

followed by participants submitting a final response. We applied our new trial procedure to a 

time pressured task. Each participant (n = 56) completed the face matching task in trial blocks 

where stimuli were presented for 2 seconds, 5 seconds, and 10 seconds. Participant accuracy 

significantly improved when guided by AFRS compared to independent human decisions. 

Time pressure produced a non-significant effect on human performance, although, we 

observed significantly lower mismatch trial accuracy in higher time pressures than in lower 

time pressures. Furthermore, across both experiments, participants often relied on AFRS, 

even when the AFRS displayed an incorrect identification decision. Our results have 

implications for the role of humans performing oversight of AFRS, and potentially limiting 

the performance of automation.     

 Keywords: face matching, AFRS assistance, time pressure, reliance on AFRS.  
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The Effects of Making Independent Judgements and Time Pressure on Human Use of 

Automated Facial Recognition Systems 

Considering the large quantities of people who cross international borders daily, 

accurately classifying identity is vital to the security of a country (Department of Home 

Affairs, 2023). In border control, faces are used to verify the identity of individuals through 

passports. However, international airports are subject to many security and criminal threats 

through the misuse of identification documents (International Civil Aviation Organisation, 

2009). The most common exploit within border control is impersonation based on genuine 

passports (National Crime Agency, 2015). These imposters may steal a real document based 

on their similar appearance and attempt to cross international borders on false pretences. 

Thus, in attempting to mitigate the issue of imposters, forensic face matching occurs. This 

process relies on the observer determining whether an image is of the same person presenting 

the passport, to conclude an identity ‘match’ or ‘mismatch’.  

Given the importance of face matching in applied contexts, matching unfamiliar faces has 

been studied extensively throughout the past three decades (e.g., Kemp et al., 1997; O’Toole 

et al., 2007; Fysh & Bindemann, 2018). Though it might seem easy, matching unfamiliar 

faces is quite a complex task (Fysh & Bindemann, 2018; Johnston & Bindemann, 2013). 

Alarmingly, the face matching ability of professionals with extensive experience in validating 

identification can be similar to individuals who have never completed a face matching task 

(Weatherford et al., 2021), such that they miss a high ratio of fraudulent passports (Wirth & 

Carbon, 2017; White et al., 2014). Face matching ability is impacted by illumination (Hill & 

Bruce; Burton et al., 2005; Jenkins & Burton, 2011), view point of the faces (Bindemann et 

al., 2013; Estudillo & Bindemann, 2014), image quality (Strathie & McNeill, 2016), 

individual differences in face memory (Fysh, 2018), time passage between images (Megreya 

et al., 2013), and information presented on the identification document (Trinh et al., 2022; 
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Feng & Burton, 2021). Even in controlled and favourable conditions, humans make up to 20-

30% of errors (Kemp et al., 1997; Burton et al., 2010). These high human error rates and 

increased security threats contributed to the development of computer-based face matching 

algorithms (ICAO, 2009).   

Computer-based algorithms, such as Automated Facial Recognition Systems (AFRS), 

compare features between two images to produce a similarity score, which can be used to 

determine whether the images are a match or mismatch (Mann & Smith, 2017; Noyes & Hill, 

2021). Computers are not subject to the same constraints as humans, such as deterioration of 

performance through time spent on the task (Alenezi & Bindemann, 2013; Alenezi et al., 

2015; Fysh & Bindemann, 2017) or time pressures (Bindemann et al., 2016; Fysh & 

Bindemann, 2017). Thus, AFRS are useful in scenarios of mass screening, and have now 

been installed in many major airports. At present, AFRS accuracy can perform better than 

most humans (O’Toole et al., 2007; Carragher & Hancock, 2022), and similar to expert face 

matchers (Phillips & O’Toole, 2014; White et al., 2015). Currently, AFRS is generally used as 

a first point of contact for passport control, where AFRS will display a decision for a human 

to oversee (Noyes & Hill, 2021). This process is often referred to as human-computer 

teaming and has attracted research into the dynamics of this interaction (e.g., O’Toole et al., 

2007; Fysh & Bindemann, 2018; Howard et al., 2020; Barragan et al., 2022; Carragher & 

Hancock, 2022).  

Human-Computer Teaming in Face Matching 

Although face matching has been studied extensively, human-computer interaction in face 

matching tasks has received little attention. One paper which explored human ability to match 

faces concluded that face matching decisions are biased by onscreen identification labels 

(Fysh & Bindemann, 2018). These results were further supported by Howard et al. (2020) 

who discovered that labels presented by computers and humans both influenced participant 
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judgements. In both studies, participants were required to view a pair of faces which had an 

identification label present on the screen and decide whether the pair were a match or 

mismatch. Fysh and Bindemann (2018) set AFRS accuracy at 60%, while 20% of trials were 

labelled incorrectly, and 20% were labelled ‘unresolved’. Results indicated higher accuracy 

in trials that were correctly labelled by AFRS than in trials which were incorrectly labelled, 

suggesting a bias to follow AFRS decisions. These results were consistent when Fysh and 

Bindemann (2018) instructed participants to simply review the accuracy of the labels; 

however, participant accuracy was lower than AFRS, suggesting reluctance to accept every 

decision. However, the low accuracy of the AFRS was not representative of applied settings 

and could have impacted participant use of automation. Furthermore, Fysh and Bindemann 

(2018) did not obtain any independent judgements, therefore not demonstrating accuracy of 

the human without AFRS assistance.  

Consequently, Carragher and Hancock (2022) ran a face matching study using a real 

AFRS and manipulated one match and mismatch trial to display an incorrect identity decision 

(95% accuracy). Carragher and Hancock (2022) discovered that, while AFRS assistance 

improved human accuracy, it was still significantly lower than that of AFRS. Similarly, a 

study exploring the effects of face masks on human-AFRS reliance displayed AFRS accuracy 

of 95% (Barragan et al., 2022). Participants responded on a 7-point confidence scale. Results 

indicated higher shifts in confidence scores toward the AFRS when face masks were present, 

than when masks were absent (Barragan et al., 2022). Considering face masks arguably make 

the task more difficult (Carragher & Hancock, 2020), it begs the question of whether other 

factors which increases task difficulty would also increase reliance on AFRS. One such factor 

may be time pressure; yet, to date there have been no studies exploring the effect time 

pressure has on human reliance on AFRS.  
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Time Pressure  

Reliance on AFRS in time pressured conditions may be particularly relevant for passport 

officers’ task of validating inconclusive AFRS decisions in high time pressures. Although no 

research has explored how time pressure affects human reliance on AFRS, research has 

shown that time pressure often decreases performance in face matching tasks (Ozbek & 

Bindemann, 2011; White et al., 2015; Bindemann et al., 2016; Fysh & Bindemann, 2017; 

Wirth & Carbon, 2017). For example, Ozbek and Bindemann (2011) discovered near chance 

performance in trials where stimuli were displayed for 0.2s, compared to near 90% accuracy 

when displayed for 2s or no time limit. Furthermore, White et al. (2015) discovered 

deteriorating performance when stimuli were displayed for 2s compared to 30s. However, 

these studies only measured very high time pressures of 2 seconds and less, or compared 

performance between a large range of viewing times.  

Subsequent research explored time pressure effects of 2s, 4s, 6s, 8s, and 10s (Bindemann 

et al., 2016; Fysh & Bindemann, 2017). Time pressure was administered via a speed bar, 

indicating whether participants were responding within the time of a specific block (i.e., 2s), 

or responding too fast or slow. Therefore, time pressure was suggested rather than enforced. 

Accuracy significantly deteriorated in the 2s trial block when compared with performance in 

the 8s and 10s trial blocks (Bindemann et al., 2016). Similarly, Fysh and Bindemann (2017) 

reported lower accuracy in 2s and 4s trial blocks when compared with performance in 10s 

trial blocks. Bindemann et al. (2016) also reported significant accuracy improvement when 

time pressure decreased in mismatch trials, but not for match trials. However, these studies 

did not strictly limit presentation time through removing stimuli off screen, thus perhaps not 

encapsulating the full effect of time pressure. Furthermore, time pressures either 

systematically increased from 10s to 2s or decreased from 2s to 10s. These studies may be 

more applicable to applied settings if participants experienced randomised time pressure. 
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Research Aims  

There is a current gap in literature exploring human use of AFRS as a decision aid 

when participants are subject to time demands. Therefore, this research seeks to investigate 

the effects of time pressure on human use of AFRS in timed face matching tasks.  

Experiment 1 

Prior to examining time pressure effects on human use of AFRS, we aim to improve 

the method used in AFRS assisted face matching tasks. Carragher and Hancock (2022) 

measured unaided performance through trials where participants selected an identification 

decision without AFRS assistance. However, Carragher and Hancock (2022) also measured 

aided performance where participants selected an identification decision while viewing the 

AFRS response. Thus, Carragher and Hancock (2022) were able to explore how AFRS 

affected human accuracy by comparing unaided performance with aided performance. 

However, they were unable to directly measure reliance on AFRS as unaided performance 

was obtained with different stimuli to that of the aided trials. Without obtaining an 

independent response before displaying the AFRS response, Carragher and Hancock (2022) 

could not measure the influence of AFRS on human decisions. Consequently, research using 

this old trial procedure was unable to explore reliance on AFRS through measuring 

conformity to an AFRS decision.  

Therefore, we sought to validate a new trial procedure in which we will collect two 

participant decisions for each trial. First, participants will give an initial “same” or “different” 

response (unaided). After submitting a response, participants will view the AFRS decision 

and submit a final response of the team (aided). This procedure allows us to measure the 

frequency of decision change, and whether this change relied on, or rejected, the AFRS 

decision. We sought to determine whether altering this trial procedure will result in changes 
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to human face matching performance, or whether this procedure could be used in further 

research.  

The potential limitation to our new trial procedure stems from prior research 

suggesting reluctance to conform to AFRS labels when tasked with reviewing the accuracy of 

its decision (Fysh & Bindemann, 2018). Thus, we suspected that participants who submit an 

initial decision prior to viewing one of AFRS would be reluctant to change their decision (i.e., 

less reliant). Considering the AFRS is highly accurate, lower reliance on its decisions could 

lead to lower accuracy improvement from initial (unaided) to final (aided) decisions. As such, 

we hypothesised that there would be a significant interaction between trial procedure and 

decision type, such that there will be greater accuracy improvement from unaided to aided 

decisions among participants in the old trial procedure than participants in the new procedure. 

Conversely, lower reliance on the system may also lead to increased ability to overrule AFRS 

decisions that are incorrect. Thus, we hypothesised that participants in the new trial procedure 

would show a higher frequency of overruling incorrect AFRS decisions compared to 

participants in the old trial procedure.   

Method 

Participants  

Ethical approval was gained from the Human Research Ethics Sub-Committee in the 

School of Psychology (H-2019-23/01). All participants were recruited through an online 

research recruitment system called Prolific (www.prolific.co.uk). We utilized convenience 

sampling, as the population were self-selected and compensated with a small payment. A 

priori power analysis indicated that 69 participants would be required in each trial procedure 

condition to achieve 80% power and detect an interaction of η2 = .20 with an alpha set at .05 

(RStudio Team, 2020). Thus, we recruited 81 participants for the new trial procedure 

condition. However, data were excluded from 2 participants who completed the task in more 
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than 50 minutes, 2 participants who failed an attention check (see below), 2 participants who 

did not complete the task, and 1 participant who accessed the experiment twice. Our final 

sample consisted of 74 participants in the new trial procedure condition. Participants in the 

old trial procedure condition were sampled through a previous face matching study by 

Carragher, Sturman, and Hancock (In Prep). The data of 74 participants in the old trial 

procedure condition were randomly selected to match the sample size.   

The total sample population included 148 USA residents who were fluent in English. 

In the new trial procedure condition, participants (38 female, 34 male, 2 other gender) were 

aged between 20 and 74 (M = 38.6, SD = 13.26). In the old procedure condition, participants 

(36 female, 36 male, 2 other gender) were aged between 19 and 72 (M = 37.66, SD = 12.15).  

Design 

Utilising an experimental mixed-measures design, we conducted a face matching 

experiment exploring the effects of a new trial procedure in the human-AFRS teaming 

paradigm. A between-subjects two-level factor of trial procedure compared accuracy between 

the new and old trial procedures. A within-subjects two-level factor of decision type 

compared accuracy between initial (unaided) decisions and final (aided) decisions.  

Materials  

The Glasgow Face Matching Task (GFMT2-S) 

The Glasgow Face Matching Task – Short (GFMT2-S; White et al., 2022) was used to 

assess face matching ability. For each of the 80 trials in the GFMT2-S, two images with a 

face in each were displayed on screen. Participants must decide whether the two images show 

the same person (match trial), or two different people (mismatch trial). Responses on each 

trial were made by selecting a “same” or “different” response. Trial pairs consisted of either a 

male pair or female pair and varied in image quality. The 80 trials were evenly split into Trial 

Block A (n = 40) and Trial Block B (n = 40) of equal difficulty, with 20 match and 20 
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mismatch trials in each. Trial block presentation was counterbalanced across participants to 

minimise any effects from time spent on the task. To further minimise the effects of time 

spent on the task, trial presentation was randomised to ensure each participant viewed trials in 

a random order.   

Face Matching Trial Procedure  

“Old” Procedure. Carragher et al. (In Prep) utilised a trial procedure in which 

participants were presented trial pairs in the GFMT2-S with a predetermined AFRS decision. 

These AFRS-assisted trials will be measured as ‘final’ trials. To measure baseline 

performance, participants completed separate trials without the assistance of AFRS. Baseline 

performance will be measured as ‘initial’ trials.  

“New” Procedure. In our new experiment, we altered the trial procedure by requiring 

participants to submit an initial judgement prior to viewing the predetermined AFRS 

decision. Participants then viewed the AFRS decision on the same trial and submitted a final 

response.  

Automated Facial Recognition System 

The simulated AFRS was based on the performance of the real Deep Convolutional 

Neural Network (DCNN) that was used in Carragher and Hancock (2022). The accuracy of 

the real DCNN on the entire GFMT2-S was 97.5%, correctly identifying 78/80 trials. 

Additional AFRS errors were added by manipulating two trials to state an incorrect identity 

decision. The match and mismatch trial in which the DCNN produced the lowest similarity 

score were chosen. This gave participants an opportunity to overrule incorrect decisions made 

by the AFRS. This manipulation resulted in AFRS accuracy of 95% in both trial procedures.  

Attention Checks  

Attention checks occurred in each block to allow screening for inattentive 

participants. The attention check displayed two images of easily recognisable celebrities who 
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Analysis 

Accuracy 

Accuracy performance was measured by creating an average accuracy percentage for 

each participant’s initial and final decisions in both trial procedures [((Correct Identification 

Decision / Total Trials)*100)].  

Decision Change, Reliance, and Rejection  

Given the new trial procedure included an initial and final decision for each trial pair, 

we were able to create a measure of decision change between an initial and final response. On 

each trial, decision change occurred when the participant’s final identification decision was 

different to their initial identification decision. Reliance occurred when the participant 

changed their decision to match the AFRS. Rejection occurred when the participant changed 

their decision against AFRS. Decision change, reliance, and rejection were measured through 

creating an average percentage of frequency [e.g., ((Decision Change / Total Trials)*100)]. 

Given these measures were only available for the new trial procedure, they were explored 

through descriptive statistics rather than formal statistical analyses. JASP (2023) was used for 

all statistical analyses.  

Results 

Assumption Checks  

Prior to analysis, data were tested for normality to ensure assumptions of a parametric 

ANOVA were upheld. The data failed a Shapiro-Wilk test of normality, indicating abnormal 

distribution. However, given the sensitivity of the Shapiro-Wilk test to large sample sizes (n > 

50) (Mishra et al., 2019), these results were interpreted with caution. Further visualisation of 

the data showed slight negative skews for all factors, which indicated clustering of scores at 

the high end of accuracy. Given the robust nature of ANOVA to violations of normality 

(Blanca et al., 2017), it is likely that skewness will not make a fundamental difference in our 
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Incorrect AFRS Decisions  

To test our secondary hypothesis that trial procedure would impact frequency of 

overruling incorrect AFRS decisions, we assessed mean accuracy on trials where the AFRS 

made an incorrect identification decision. In the new trial procedure, participants obtained an 

average accuracy of 64.53% in trials where the AFRS displayed an incorrect identification 

decision. In the old trial procedure, participants obtained an average accuracy of 68.24% in 

trials where the AFRS displayed an incorrect identification decision. These results imply 

participants in the old trial procedure may have had a higher frequency of overruling 

incorrect AFRS decisions, contrary to our hypothesis.   

Exploratory Reliance and Rejection Analysis 

 Lastly, we ran exploratory analyses on data collected from the new trial procedure to 

examine descriptive statistics on decision change, reliance on the AFRS, and rejection of the 

AFRS. In the new trial procedure, participants changed their final identification decision from 

their initial on 10.49% of trials. In trials where decision change occurred, participants relied 

on AFRS (10.02%) more than they rejected AFRS (0.47%). On trials where the AFRS 

displayed a correct decision, decision change (10.28%), reliance (9.79%), and rejection 

(0.48%) occurred less than during trials where the AFRS displayed an incorrect decision. 

During incorrect AFRS decision trials, identification decision change occurred on 14.53% of 

trials. Of these trials, participants relied on the AFRS (14.19%) more than they rejected AFRS 

(0.34%). These results show that reliance on AFRS is more likely to occur than rejection, 

regardless of whether the AFRS displays a correct decision.    

Discussion 

Contrary to our predictions, the results demonstrate that the new trial procedure does 

not impact aided face matching performance. This statement is supported through participants 

obtaining similar mean accuracy regardless of trial procedure, and similar ability to overrule 
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incorrect AFRS decisions. However, across both trial procedures, we saw participants 

improve their accuracy when assisted by AFRS. While both of our hypotheses were not 

supported, this does mean that we are able to incorporate the new trial procedure in future 

face matching experiments. The new trial procedure will allow opportunity to measure 

decision change, reliance, and rejection of AFRS. We will now use the new trial procedure to 

investigate the effect of time pressure on human use and reliance on AFRS. 

Experiment 2 

After validating the new trial procedure, we applied it to a time pressured face 

matching task. Border Control Officers work under considerable time pressures in airports 

(Department of Home Affairs, 2022; Australian National Audit Office, 2010). Time pressure 

has been shown to reduce face matching accuracy in controlled laboratory environments 

(Ozbek & Bindemann, 2011; Bindemann et al., 2016; Wirth & Carbon, 2017; Fysh & 

Bindemann, 2017). Additionally, prior research has shown that humans are more likely to 

conform to automated decisions when a task is more difficult (Weger et al., 2015). Therefore, 

we aimed to investigate how time pressure would affect human reliance on decisions from an 

AFRS.   

Human face matching accuracy deteriorates when stimuli are viewed for two seconds 

or less (Fysh & Bindemann, 2017). Additionally, several studies have reported face matching 

to occur, on average, within 6 seconds (e.g., Estudillo & Bindemann, 2014; Papesh & 

Goldinger, 2014). Therefore, we expect to see lower initial accuracy when trials are presented 

for 2 seconds, compared to when presented for 5 and 10 seconds. Due to the increased 

difficulty, we expect participants will show greater reliance on the highly accurate AFRS 

(92.3%). As such, we hypothesise that there will be a significant interaction between time 

pressure and decision type, such that the 2 second trial block will have a higher magnitude of 

accuracy improvement from initial to final decisions than the 5 second or 10 second trial 
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blocks. Finally, we hypothesise that there will be a significant interaction between confidence 

and decision change in each time pressure condition, where participants will be more likely to 

change their response to rely on AFRS when they are less confident in their response1.   

Method 

Participants  

Participants were recruited through the online Research Participation System (RPS) at 

the University of Adelaide. A priori power analysis indicated 52 participants would be 

required to achieve an 80% power to detect an interaction of η2 = .25 with an alpha set at .05 

(RStudio Team, 2020). The sample consisted of 56 first year undergraduate psychology 

students (46 female, 9 male, 1 other gender) who participated in exchange for course credit. 

Participants were aged between 17 and 45 years old (M = 20, SD = 4.2) and were fluent in 

English. Participants were ineligible to complete the study if they had participated in another 

face matching experiment during the semester.  Exclusion criteria remained the same as our 

first experiment.   

Design 

Utilising an experimental mixed-subjects design, we used the new response method 

and applied it to a task where participants were subject to a high pressure (2 second), average 

pressure (5 second), and low pressure (10 second) time condition. A three-level factor of time 

pressure compared accuracy between high, average, and low pressure trial blocks. A two-

level factor of decision type compared accuracy between initial and final decisions. Another 

two-level factor of match type compared accuracy in match and mismatch trials. Finally, a 

two-level factor of decision change compared frequency of occurrence (no change and 

change).   

 
1 We originally hypothesised a significant interaction between confidence and decision type in each time 
pressure block. The factor of decision type was changed to the factor of decision change to better suit the 
investigation of confidence change and reliance on AFRS.  
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Materials  

The Glasgow Face Matching Task (GFMT2-S) 

Identical to Experiment 1, participants completed the GFMT2-S. However, two trials 

were removed to create three even trial blocks among time pressure conditions. The match 

and mismatch trials with the highest accuracy reported by the GFMT2-S creators (White et 

al., 2022) were removed, leaving a total of 78 trials (n in each group = 26) with 13 match and 

13 mismatch trials in each block. Similar to Experiment 1, identification responses were 

made by selecting a “same” or “different” response. However, our second experiment 

differed by including a 6-point confidence scale, including “definitely”, “probably”, and 

“guess”, as demonstrated in Figure 3.  

Time Pressure  

Presentation of the GFMT2-S occurred in three time pressure conditions. All 

participants completed a high pressure (2 seconds), average pressure (5 seconds), and low 

pressure (10 seconds) trial block. Time pressure was enforced by displaying GFMT2-S trials 

for the allocated time before disappearing off screen.    

Automated Facial Recognition System 

The accuracy of the simulated AFRS was 92.3%, correctly identifying 72/78 trials. 

The three match and mismatch trials in which the DCNN produced the lowest similarity 

scores were manipulated to show an incorrect identification decision.  

Procedure  

Participants were informed the images would be displayed for either 2, 5, or 10 

seconds, and they would progress to each trial block without notice. Furthermore, participants 

were informed that AFRS accuracy was 92.3%. Presentation of the trials differed slightly 

from our first experiment in that images were only displayed for the time allocated in the 

specific trial block before disappearing off screen. Once the images had disappeared, 
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Identification responses between 1-3 were recorded as ‘same’, and values 4-6 were 

recorded as ‘different’. Average accuracy performance for each participant was then 

calculated the same as our first experiment. 

Confidence 

Confidence was measured through participants selecting their identification response 

on a 6-point ‘same’ and ‘different’ scale. Where participants selected a ‘definitely’ response, 

they were most confident, ‘probably’ was less confident, and ‘guess’ was least confident.  

Decision Change 

There were two measures of change. One measure was identification decision change, 

which followed the same procedure as our first experiment. The second was confidence 

change. Participants were coded as either not having changed their final confidence from 

their initial confidence category, toward AFRS, or against AFRS.  

Results 

Assumption Checks  

Results of Shapiro-Wilk tests of normality were significant for all variables, except 

for final accuracy in the low-pressure condition. This indicated that the data did not follow 

normal distribution. Sphericity corrections were applied where possible, however, we proceed 

with our analyses on the same basis outlined in Experiment 1.  

Time Pressure  

To test our primary hypothesis that time pressure would impact accuracy 

performance, we performed a 2 x 3 repeated measures ANOVA on mean accuracy. Factors of 

the ANOVA included decision type in each time pressure condition. A significant main effect 

of decision type was obtained (F(1,55) = 82.91, p < .001, h2  = .147). Initial decisions 

obtained mean accuracy of 84.5% (SD = 8.5), whereas final decisions obtained mean 

accuracy of 89.1% (SD = 8.0). The main effect of time pressure was non-significant (F(2,110) 
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AFRS more (7.33%) than they rejected AFRS (0.04%). On the trials where rejection 

occurred, the AFRS displayed a correct identification decision. Participants appeared to 

change their decision more in the high pressure condition (8.24%) than the average pressure 

(6.73%) and low pressure condition (7.14%). Results of the ANOVA returned a non-

significant interaction (F(2,110) = 1.12, p = .328, h2  <.001), meaning time pressure did not 

significantly impact frequency of decision change. 

Confidence Change, Reliance, and Rejection 

Subsequently, to explore our secondary hypothesis that confidence impacts reliance 

on AFRS in each time pressure condition, a statistical analysis using ANOVA was originally 

planned. However, not all participants selected each initial confidence category in each time 

pressure condition, thus resulting in missing data. As such, we chose to examine descriptive 

statistics of initial confidence category and confidence change. As suspected, participants 

shifted confidence toward the AFRS the most in trials where they were least confident (see 

Table 1). Furthermore, participants were more likely to change their confidence, either 

toward or away from the AFRS, in trials where the AFRS displayed an incorrect 

identification decision. These results remained relatively consistent across all time pressure 

conditions (see Figure 5), suggesting that time pressure did not influence confidence change. 

It is important to note that, when the AFRS was correct, participants who selected 

“definitely” were able to move toward the AFRS when their initial decision was incorrect. 

Conversely, when the AFRS was incorrect, participants who selected “definitely” were able 

to move toward the AFRS when their initial decision was correct.   
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Table 1 

Confidence Change Depending on Initial Confidence  

Confidence Change Initial Confidence Category  

 Definitely Probably Guess 

Correct AFRS Decision  

No Change 95.85% 61.13% 57.86% 

Toward AFRS 2.84%  36.06% 40.96% 

Against AFRS 1.31% 2.82% 1.18% 

Total Trials 41.87%  37%  21.13%  

Incorrect AFRS Decision 

No Change  56.8% 47.58%  50.57% 

Toward AFRS 43.2%  47.58% 47.13%  

Against AFRS 0%  4.84%  2.3% 

Total Trials 37.2% 36.9% 25.89% 

 

Note. The numbers displayed in this table demonstrate the percentage of trials within an 

initial confidence category where confidence change occurred.  
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General Discussion 

This study explored the effects of time pressure on human performance and reliance 

on AFRS in a face matching task. Contrary to our predictions, time pressure did not 

significantly impact human performance in the task. However, we consistently observed 

human accuracy improving after viewing an AFRS decision. Furthermore, when participants 

were less confident in their responses their reliance on AFRS increased. Although, when 

participants were the most confident in their response and the AFRS contradicted their 

decision, confidence often dropped to follow the AFRS. Identification decision change 

occurred in similar frequencies across all time pressures. However, on almost all trials where 

identification decision change occurred, participants relied on AFRS. Exploratory analyses 

suggested that time pressure impacted human performance in mismatch trials, but not in 

match trials. The pattern of these results will be further examined along with the implication 

to applied settings.  

Time pressure was expected to significantly impact overall performance, however, 

this was not the case. Our results are similar to Ozbek and Bindemann (2011), where 

accuracy was only impacted by time pressures of less than 1s and remained relatively 

consistent when viewed for 2s or for an unlimited time. Therefore, our choice of 2s, 5s, and 

10s viewing time perhaps influenced the nonsignificant effect. However, our viewing times 

were chosen as prior research demonstrated lower accuracy in 2s and 4s pressures than in 10s 

pressures (e.g., Bindemann et al., 2016; Fysh & Bindemann, 2017). In the current study, 

along with Ozbek and Bindemann (2011), strict time pressure was enforced through stimuli 

being removed from view. This method differed from Bindemann et al. (2016) and Fysh and 

Bindemann (2017) who simply suggested time pressure rather than enforcing it. We suggest 

that perhaps the nature of the time pressure influenced the magnitude of effect. One study 

determined that global time pressures, where participants must respond to numerous trials 
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within a specified time, i.e., 10 minutes, are more detrimental to performance than strict time 

pressures (Wirth & Carbon, 2017). It is possible that participants in Bindemann et al. (2016) 

and Fysh and Bindemann (2017) processed the task similarly to global time pressure, thus 

resulting in a larger impact. 

Additionally, a notable difference between previous findings and the current research 

is the use of AFRS assistance in final decisions. Despite being non-significant, there was a 

pattern of gradual increase in initial accuracy as time pressure decreased. These initial 

decisions are presented similarly to other face matching studies without AFRS assistance 

(e.g., Bindemann et al., 2016; Fysh & Bindemann, 2017; White et al., 2015) who also 

reported increased accuracy as time pressure decreased. Interestingly, while initial accuracy 

appeared to change, final accuracy remained consistent throughout time pressures. These 

results are fascinating, as initial performance appears to be influenced by time pressure as 

demonstrated in prior research; whereas final decisions aided by AFRS appear to be 

unaffected. We suggest that perhaps time pressure influenced reliance on AFRS rather than 

performance in final trials.  

Participant performance significantly improved after viewing an AFRS decision 

across all time pressures, which suggested reliance on AFRS. While non-significant, it 

appears participants changed their decision more in the high time pressure. However, 

participants were more likely to rely on the AFRS during incorrectly labelled trials, thus often 

failing to overrule the AFRS. These findings are consistent with previous literature where 

participants often failed to correct AFRS errors (e.g., Carragher & Hancock, 2022; Fysh & 

Bindemann, 2018; Barragan et al., 2022). Our results are also similar to a study which 

reported participants changing their initial decision to match an automated response 25% of 

the time (Salim et al., 2023). However, despite often relying on the AFRS, participants were 

still unable to achieve the same level of performance as the AFRS. Similarly, Carragher and 
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Hancock (2022) report that participants were unable to match the accuracy of their simulated 

AFRS. This lower human accuracy thus implies that participants did not simply follow every 

AFRS decision; rather, participants relied on AFRS while also overruling correct decisions. 

As suspected, participants were more likely to rely on the AFRS when they were less 

confident in their initial response. Intriguingly, despite being the most confident in their 

response, participants shifted confidence toward the AFRS when an incorrect AFRS decision 

was presented. These results are similar to those obtained by Barragan et al. (2022) where 

participants often shifted confidence toward the system when the task became more difficult. 

Similarly, Weger et al. (2015) reported increased conformity to automated decisions when the 

task was more difficult. Thus, we suggest that perhaps participants perceived the task as more 

difficult after a highly accurate AFRS contradicted their initial response. Human decision 

making often stems from the pathway requiring least cognitive effort (Parasuraman & 

Manzey, 2010). Thus, instilling doubt in a confident decision may have encouraged 

participants to rely on automation. We are now able to measure the magnitude in confidence 

shifts and reliance on automated decisions, which is a particularly advantageous method 

while exploring human decision making in the face of technology.  

Furthermore, participants struggled more with telling two faces apart with AFRS 

assistance than determining an identity match without assistance. These results are consistent 

with prior research reporting a notable difference in mismatch performance compared to 

match performance (e.g., White et al., 2022; Papesh & Goldinger, 2014; Bindemann et al., 

2010). Furthermore, increased time pressure appeared to decrease mismatch trial accuracy 

but not match accuracy. Similarly, Bindemann et al. (2016) reported significant accuracy 

decreases in higher time pressures for mismatch trials, but not for match trials. Bindemann et 

al. (2016) also reported slower response times in these mismatch trials. We therefore suggest 

that mismatch trials may be perceived as more difficult than match trials. Fysh & Bindemann 
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(2023) suggest that mismatch trials take more cognitive effort to evaluate than match trials. 

Given participants were subject to time pressure demands, it is possible that participants were 

unable to process the necessary information to conclude an identity mismatch, thus perhaps 

creating a bias to select a match response.  

Implications  

In applied settings, the performance obtained in our study would result in serious 

security breaches, with overall human performance averaging less than 90%, even with AFRS 

assistance. Furthermore, participants failed to reach the same accuracy as the AFRS alone and 

often failed to correct errors. Thus, our results have implications for the role of humans in 

forensic face matching, potentially limiting the accuracy of an AFRS and failing to provide 

accurate oversight of AFRS errors. The effect of time pressure in mismatch trials further 

emphasizes how placing workers under considerable time constraints may result in more 

undetected imposters. It is important to consider how increasing time pressure targets of 

processing in airports may have a detrimental effect on the security of a country. For 

example, some airports aim to reduce passport processing times of incoming and outbound 

passengers each year (Department of Home Affairs, 2023).  

In our experiments, AFRS decisions had the power to not only influence confidence in 

a participant decision, but also change a participant’s final identification decision. If 

technology can influence those who are the most confident in their responses and sway a 

correct human decision to be incorrect, perhaps the role of humans performing oversight of 

automated decisions should be carefully re-evaluated. Therefore, the demonstrated reliance 

on AFRS has implications for the way in which humans use technology; and if incorrectly 

used, we could see more unintended consequences than benefits (Lyon, 2003). 
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Limitations and Future Directions  

A limitation to acknowledge for future research may stem from the high initial 

accuracy of participants, suggesting the task may have been easier than predicted. White et al. 

(2022) reported normed accuracy of 75.9% in the validation of the GFMT2-S, with 77% for 

match trials and 74.9% for mismatch trials. Comparatively, participants in our study achieved 

accuracy of 85.4%, with 90.5% for match trials and 78.4% for mismatch trials. The 

possibility of decision change and reliance were reduced when participants were gaining 

higher than expected initial accuracy. Thus, with AFRS accuracy set at 92.3%, our reliance 

data may have obtained a smaller effect than if initial accuracy was in greater alignment to 

the data reported by White et al. (2022). Nevertheless, our results provide valuable insight 

into the human tendency to rely on automated decisions, despite the automation providing 

incorrect data. 

Furthermore, our choice in sampling undergraduate students may have influenced the 

effects associated with mismatch trial accuracy. A bias toward selecting a match response 

rather than mismatch has been observed in numerous studies (e.g., Bindemann et al., 2016; 

Alenezi & Bindemann, 2013). It is possible that a student sample experienced little incentive 

to complete the task with seriousness, potentially increasing a match bias as such. Future 

studies could aim to explore the effects of time pressure and reliance on AFRS in a 

population who benefits from the use of AFRS. We also suggest that applying a measure of 

Signal Detection Theory may be useful in examining match type biases.  

Directions for future research could focus on applying our new trial procedure to a 

global time pressured experiment to explore how reliance on AFRS is impacted. In a global 

time pressure, participants are allocated a certain amount of time to complete all trials within 

the experiment, i.e., 10 minutes. This suggestion stems from prior research demonstrating a 
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global time pressure to be more detrimental than a strict trial time limit (Wirth & Carbon, 

2017). Moreover, global time pressures may be more applicable to many applied settings.  

Conclusion  

Face matching plays an important role in the safety and security of society 

(Department of Home Affairs, 2023). Thus, technology advancements have seen the 

development of AFRS in applied settings (Noyes & Hill, 2021) which are often more 

accurate than humans (Carragher & Hancock, 2022). By validating a new trial procedure, we 

improved the method used in AFRS assisted face matching tasks. After creating a measure of 

decision change, reliance, and rejection, we have shown that participants are likely to rely on 

the identification labels of AFRS, even when the AFRS displays an incorrect result. 

Concerningly, during incorrectly labelled trials, participant accuracy often decreased from 

relying on AFRS after initially selecting a correct identification decision. However, 

participants consistently failed to reach the accuracy of the AFRS through overruling correct 

decisions and failing to overrule errors. Moreover, time pressure influenced ability to 

distinguish two different faces. Though, performance in mismatch trials were significantly 

lower across all conditions. This match type effect has implications for applied settings where 

the purpose of face matching is often to catch people who are using false identification 

documents. Consideration must be taken in determining the role of humans in forensic face 

matching while working with AFRS or performing oversight of AFRS decisions. Perhaps 

future implementation of automated systems could be accompanied with extensive training 

on how humans can best use this advancement.   
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