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(National Highway Traffic Safety Administration, 2022). 
Enhancing traffic safety requires focused efforts to reduce 
violations and improve rule compliance.

Traffic monitoring has long been a cornerstone of trans-
portation engineering and plays a crucial role in detecting 
and enforcing violations. Traditionally, traffic monitoring 
has relied heavily on human operators, with traffic police 
officers responsible for tracking violations on roads. Indeed, 
police presence can enhance traffic compliance (Dau et al., 
2023; Nakano et al., 2019). However, human monitoring is 
challenging and time-consuming, as it is prone to inaccura-
cies and is affected by factors such as fatigue as well as by 
temporal and spatial limitations in road traffic management. 
With advancements in artificial intelligence (AI), algorith-
mic monitoring tools, such as electronic police devices, are 
increasingly used to monitor traffic violations and enhance 
compliance with traffic rules (Oleksy et al., 2023). Algo-
rithmic monitoring not only overcomes many limitations 
of human monitoring but also offers additional advan-
tages, including reduced labor costs and broader surveil-
lance coverage. Despite the implementation of algorithmic 

Introduction

With the rapid development of the economy, the num-
ber of motor vehicles has increased annually, and traffic 
safety remains a significant global concern. According to 
the WHO, approximately 1.19 million people die annually 
because of road traffic crashes (World Health Organization, 
2023). Human factors, particularly traffic violation behav-
iors in which drivers fail to comply with traffic rules, are 
major contributors to these crashes. For example, speeding 
was a factor in 29% of all traffic fatalities in the U.S. in 2022 
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Abstract
Algorithmic monitoring, such as electronic police devices, and human policing are both commonly used to monitor traf-
fic violations and increase compliance with traffic rules. To compare the influence of algorithmic monitoring with that 
of human monitoring on compliance, two studies involving scenario-based experiments and field observations were con-
ducted. Our findings reveal that for traffic violation behaviors with low construal (e.g., speeding), individuals exhibited a 
greater degree of fit (i.e., feeling right) between the monitored behavior and algorithmic monitoring, thereby increasing 
their intention to comply with traffic rules. However, this effect was absent when errors occurred in algorithmic monitor-
ing. Conversely, for traffic violation behaviors with high construal (e.g., failure to yield right-of-way), individuals demon-
strated stronger intentions to comply with traffic rules, even when monitoring errors were highlighted. This relationship 
is mediated by the extent of fit between the monitoring agents and their monitored violations. Hence, the effectiveness of 
algorithmic monitoring over human monitoring in promoting compliance depends on the construal of traffic behavior, with 
algorithmic errors weakening its effectiveness for low-construal traffic behaviors. Therefore, when selecting a monitoring 
agent, traffic departments should consider the levels at which observed traffic violations at an intersection are construed 
rather than indiscriminately applying either algorithmic or human monitoring.
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monitoring to increase traffic compliance, human monitor-
ing is still utilized, and it remains unclear whether algorith-
mic monitoring effectively improves compliance with traffic 
rules over human monitoring and its possible underlying 
psychological mechanisms. Investigating this issue could 
reveal the conditions under which algorithmic monitoring 
has a greater impact on individuals’ compliance with traf-
fic rules, thereby offering psychological insights into the 
implementation of both algorithmic and human monitoring 
systems on roads and how AI can be used to promote rule 
compliance.

How algorithms influence behaviors

Although direct comparisons of traffic compliance under 
human and algorithmic monitoring are limited, the intelli-
gence and efficiency of algorithms often allow them to make 
decisions with accuracy comparable to or exceeding that of 
humans (Krügel et al., 2023; Longoni et al., 2019; Newman 
et al., 2020; You et al., 2022). This advantage leads to algo-
rithm appreciation, where individuals prefer algorithmic 
advice in tasks such as numerical estimation, song popular-
ity prediction, and academic performance forecasting (Logg 
et al., 2019; You et al., 2022). However, despite their advan-
tages, algorithms are not universally preferred. In some 
cases, individuals exhibit algorithm aversion (Dietvorst 
& Bharti, 2020; Dietvorst et al., 2015; Sinha & Swearin-
gen, 2001), favoring human recommendations for subjec-
tive choices such as books and movies. Hence, despite the 
many advantages of algorithm-driven intelligent systems, 
individuals hold both positive and negative attitudes toward 
them. These seemingly contradictory attitudes may shape 
their responses to algorithmic monitoring. Consequently, 
the impact of algorithmic monitoring on traffic compliance 
may not always surpass that of human monitoring and could 
instead depend on specific contextual factors. The present 
study explores these boundary conditions and provides a 
deeper understanding of the mechanisms influencing com-
pliance under different monitoring agents.

Research conducted within the framework of construal 
level theory (CLT) indicates that individuals perceive 
human and algorithmic agents at different construal levels, 
which can lead to either algorithm appreciation or algorithm 
aversion depending on the task context (Kim & Duhachek, 
2020; Ward et al., 2013). According to CLT, people per-
ceive and interpret events and behaviors at different levels 
of abstraction: for high-level construal, individuals focus 
on the broader, more abstract aspects of a situation, i.e., the 
“why”; however, for low-level construal, they concentrate 
on the specific, concrete details, i.e., the “how” (Liberman et 
al., 2007; Trope & Liberman, 2003; 2010). Moreover, Ward 
et al. (2013) reported that because algorithmic entities lack 

autonomous goals and intentions, individuals characterize 
them with low-level construal, whereas they characterize 
humans with high-level construal because of their mental 
capacities (e.g., desires, feelings, self-control). Even when 
different actors engage in the same behavior, participants 
describe artificial entities at a low level of construal while 
perceiving human actors at a high level of construal (Kim 
& Duhachek, 2020). In addition to the agent, the behaviors 
performed by the agent are also construed at different lev-
els. Research suggests that, owing to the differing construal 
levels associated with humans and algorithms, each is per-
ceived as more effective when performing behaviors aligned 
with its respective construal (Cesario et al., 2004; Kim & 
Duhachek, 2020). This perception is measured by the extent 
of fit, which describes the degree to which participants feel 
that the combination of the human (or artificial) agent and 
the behavior conveyed by the agent is appropriate or “right”. 
Thus, whether an algorithm is preferred or avoided largely 
depends on the construal level of the behaviors it performs 
or monitors. When the behavior's construal level aligns with 
that of the agent, individuals experience a greater sense of fit 
(i.e., “feeling right”), leading to a stronger influence on their 
cognition or behavior.

The above theoretical framework helps us understand 
whether and how the effectiveness of algorithmic vs. 
human monitoring varies across different types of traffic 
violations. Certain traffic behaviors, such as failing to yield 
right-of-way, can be considered high-construal behaviors 
because they involve goal-directed components and are 
often described in terms of “why” the behavior occurs (e.g., 
believing they will not hit the pedestrian). In contrast, other 
traffic behaviors, such as speeding, can be considered low-
construal behaviors, as they are typically seen as specific, 
technical violations of traffic rules and relate more to “how” 
the behavior is conducted (e.g., driving while exceeding the 
speed limit). Hence, we hypothesize that the effect of the 
monitoring agent on compliance intentions depends on the 
construal level of the traffic behavior, with the extent of fit 
serving as a mediator. This hypothesis reflects the perceived 
alignment (“feeling right”) between the monitoring agent 
and the specific traffic violation, similar to previous research 
(Kim & Duhachek, 2020). Specifically:

H1: (a) For traffic behaviors construed at a high level, 
individuals have greater compliance intentions with 
traffic rules under human monitoring than under algo-
rithmic monitoring; (b) For traffic behaviors construed 
at a low level, individuals show greater compliance 
intentions under algorithmic monitoring than under 
human monitoring; (c) These effects are mediated by 
the extent of fit.
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How algorithms influence behaviors under errors

Both human and algorithmic monitoring systems encounter 
challenges in fully detecting all traffic violations, making 
monitoring errors common. In this study, an “error” refers 
to a monitoring failure—an instance where the monitor-
ing agent (human or algorithm) fails to detect traffic vio-
lations—without differentiating between specific types of 
errors (Dietvorst et al., 2015; Mahmud et al., 2022). For 
example, in a district of Zhengzhou city (a provincial capi-
tal city in China) in 2020, more than 6,000 appeals were 
recorded by drivers through the Traffic Management plat-
form (an online platform used by the Chinese Ministry of 
Transport for handling traffic violations) due to errors in 
both human and algorithmic monitoring (Zhang, 2021). 
Given the awareness of monitoring errors, how do moni-
toring agents (algorithms vs. humans) influence compliance 
with traffic rules for traffic behaviors construed at differ-
ent levels? Algorithm-based application has been found to 
be hindered by inaccurate advice, with participants more 
strongly disregarding inaccurate advice labeled as algorith-
mic than equally inaccurate advice labeled as coming from a 
crowd of peers (Bogert et al., 2021). Moreover, after moni-
toring errors are observed, the effect of algorithmic monitor-
ing on compliance with traffic rules is weakened, whereas 
no such change or a smaller change is observed for human 
monitoring (Dietvorst et al., 2015; Mahmud et al., 2022). As 
this effect depends on the fit between the construal levels of 
the agent and the traffic behavior, we hypothesize that this 
influence remains mediated by the extent of fit. Specifically:

H2: (a) After monitoring errors occur, for traffic 
behaviors construed at a low level, the enhancement 
of compliance intentions with traffic rules under algo-
rithmic monitoring is reduced or absent; (b) for traffic 
behaviors construed at a high level, the enhancement 
of compliance intentions with traffic rules under 
human monitoring remains similar; (c) these effect are 
mediated by the extent of fit between the monitoring 
agent and the specific behavior being monitored.

The present research

To investigate the impact of algorithmic monitoring on 
compliance with traffic rules and to test the hypotheses 
outlined above, two studies involving situational tests and 
field observations were conducted. In Study 1, scenario-
based experiments were employed to investigate whether 
algorithmic monitoring influences the intention to comply 
with traffic rules for behaviors construed at different levels 
and to examine the mediating role of the extent of fit in this 
relationship. The participants were presented with everyday 

scenarios, including potential traffic violations identified 
in a pilot investigation (such as speeding), and were then 
asked to report their thoughts under human or algorithmic 
monitoring, such as their intention to comply with traffic 
rules and the perceived extent of fit between the monitoring 
agent and the violation. Study 2 explored the effect of algo-
rithmic monitoring under conditions of monitoring errors on 
the intention to comply with traffic rules for behaviors con-
strued at different levels, as well as the mediating role of the 
extent of fit. Like Study 1, Study 2 used comparable traffic 
behavior scenarios but introduced descriptions of monitor-
ing errors indicating that some traffic rule violations were 
not detected by the monitoring agent.

Study 1: The influence of algorithmic 
monitoring on the intention to comply with 
traffic rules

Study 1 aims to investigate the influence of algorithmic 
monitoring versus human monitoring on the intention to 
comply with traffic rules across different construal levels of 
traffic behavior. Traffic behaviors representing various con-
strual levels were identified based on common traffic viola-
tions and were then described using everyday scenarios to 
assess participants’ intention to comply with the traffic rules 
in those situations.

Methods

Transparency and openness

We report how we determined our sample size, all data 
exclusions (if any), all manipulations, and all measures in 
the study, and we follow JARS (Kazak, 2018). All data and 
analysis codes for each condition have been made publicly 
available at the OSF and can be accessed at ​h​t​t​p​​s​:​/​​/​o​s​f​​.​i​​o​/​
6​​2​k​c​n​​/​?​v​​i​e​w​​_​o​n​​l​y​=​​f​8​0​d​​e​7​​d​c​5​​6​6​c​4​​1​6​1​​9​d​3​​d​9​b​a​0​5​e​3​e​7​6​3​c. 
The research materials can be found in the Supplementary 
Material. The data were analyzed using R, version 4.1.2, 
with the library bruceR, version 0.8.9, and the package 
ggplot2, version 3.4.2. No study designs were preregistered.

Participants

The sample size for this study was determined by using 
G*Power 3.1 with an alpha level of 0.05 and a power of 
0.80. For a between-subjects design to compare the influ-
ence of the construal level of traffic behavior on the inten-
tion to comply with traffic rules between two groups of 
participants (human monitoring vs. algorithmic monitor-
ing), a suggested sample size of at least 100 individuals in 
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evaluated construal level and high perceived commonality, 
we selected two high-construal traffic behaviors (i.e., using 
a handheld phone while driving and failure to yield right-
of-way) and two low-level construal traffic behaviors (i.e., 
speeding and improper lighting). These two types of traffic 
behaviors were matched with the perceived commonality.

The scenarios used to describe the collected violation 
behaviors were framed to make them familiar and relatable 
to participants, i.e., using everyday situations. For example, 
one scenario was as follows: “Imagine you are an employee 
of a company. Today, you are driving to work. Due to heavy 
traffic on the previous stretch of road, you lost a significant 
amount of time. Finally getting through the congested area, 
you are driving anxiously at about 60 km/h, trying to make 
up for lost time. At this moment, you notice a speed limit 
sign indicating 40 km/h, and there is a traffic policeman on 
duty at the roadside.” In the algorithmic monitoring con-
dition, this figure was described as “an electronic police 
monitoring device installed by the roadside”, whereas in the 
human monitoring condition, it was described as “a traf-
fic policeman on duty at the roadside”. The corresponding 
traffic behavior was adjusted for each condition. Detailed 
scenarios for each condition are provided in Supplementary 
Table S2.

To better evaluate whether the presence of monitoring 
(by either algorithmic or human means) enhances compli-
ance with traffic rules, we included a baseline control condi-
tion without monitoring. In this no monitoring condition, 
we exclusively measured compliance with traffic rules. The 
findings from this baseline condition, detailed in the pilot 
investigation of the Supplementary Material, indicate that 
the presence of monitoring—whether human or algorith-
mic—significantly increases compliance with traffic rules.

Procedure

The participants first provided information on their years 
of driving, driving distance, driving experience, and famil-
iarity with traffic rules. The survey included the following 
items: “Driving __ years, driving distance __ kilometers”; 
“Please rate your driving experience from 0 (almost no 
experience) to 100 (highly experienced) ___”; “Rate your 
familiarity with traffic rules from 0 (almost unfamiliar) to 
100 (very familiar) ___.” These items were set to rule out 
that participants'driving experience and familiarity with 
traffic rules may impact their compliance with these rules.

Next, the participants read the scenarios described above 
and then completed a series of items concerning their inten-
tion to comply with traffic rules, the extent of fit between 
the construal characteristics of the monitoring agent and the 
traffic behavior, and the perceived monitoring accuracy.

each between-subjects condition was determined as neces-
sary to obtain a small-to-medium effect size (Cohen’s d = 
0.40). This effect size is consistent with previous studies by 
Bonezzi et al. (2022) and Wu et al. (2020). Thus, we aimed 
to recruit a minimum of 100 participants per condition, 
totaling at least 200 participants. Participants were recruited 
through online advertising, targeting individuals with a 
driver's license, who were then invited to complete paper 
questionnaires. The recruitment process ensured a balanced 
gender distribution, with an approximately equal number of 
male and female participants across different experimental 
conditions. Ultimately, 217 participants were enrolled, each 
receiving a $1 gift. After 7 participants who did not com-
plete the questionnaires were excluded, a total of 210 valid 
participants were included in the analysis. Among these, 
107 participants were in the human monitoring condition 
(46 males, 61 females), and 103 participants were in the 
algorithmic monitoring condition (46 males, 57 females). 
The age of the participants ranged from 18 to 42 years (M = 
23.08, SD = 3.69), and their driving experience ranged from 
0 to 13 years (M = 2.45, SD = 2.34).

All the participants received information sheets detail-
ing the experimental procedure and agreed to complete the 
questionnaires after being informed of the purpose and pro-
cedures of the experiment. The research titled “Algorithmic 
Monitoring and Traffic Violations” was approved by the 
Research Ethics Board of the Department of Psychology 
at the authors’ university and was conducted in compliance 
with the relevant guidelines and regulations.

Materials

The experiment adopted a mixed design of 2 (monitoring 
agent: human, algorithm; between-subjects) × 2 (construal 
of traffic behavior: low construal, high construal; within-
subjects). The participants were randomly assigned to either 
the human monitoring condition or the algorithm monitoring 
condition. Each monitoring agent condition included two 
levels of construal for traffic behaviors, and each construal 
level was represented by two traffic behaviors selected in 
the pilot investigations.

To obtain traffic behaviors with different construal lev-
els, we conducted a pilot investigation with 132 valid par-
ticipants who were asked to rate the construal level and 
perceived commonality of ten traffic violations (see the Sup-
plementary Material). These violations were sourced from 
publicly available data from the Ministry of Public Security 
of the People’s Republic of China. The item measuring the 
construal level was adapted from the Behavioral Identifica-
tion Form (BIF) developed by Vallacher & Wegner (1989), 
following a methodology similar to that used in a previ-
ous study (Kim & Duhachek, 2020). Finally, based on the 
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considering different construal levels of traffic behavior, 
were computed as data for subsequent statistical analysis. A 
2 (monitoring agent: human, algorithm; between-subjects) 
× 2 (construal of traffic behavior: low construal, high con-
strual; within-subjects) mixed-design analysis of variance 
(ANOVA) was conducted for each measurement, and a 95% 
confidence interval (CI) for effect size was reported. The 
Bayes factor (BF10), which represents the ratio of the alter-
native hypothesis to the null hypothesis, was also calculated 
for critical comparisons. A BF10 value below 0.33 indicates 
substantial evidence against differences between conditions, 
whereas a BF10 value exceeding 3.00 indicates strong evi-
dence in favor of such differences. Values ranging from 0.33 
to 3.00 are interpreted as inconclusive (Dienes, 2014).

Results

Figure  1 illustrates participants’ intention to comply with 
traffic rules and the extent of fit across different condi-
tions. The ANOVA revealed no significant main effect for 
the monitoring agent (F(1, 208) = 0.03, p = 0.875, ηp

2 < 
0.01, 95% CI = [0.00, 0.01], BF10 = 0.12). However, the 
main effect of the construal of traffic behavior was sig-
nificant (F(1, 208) = 76.75, p < 0.001, ηp

2 = 0.27, 95% CI 
= [0.19, 0.35], BF10 = 1.75 × 1013), indicating that partici-
pants exhibited higher intention to comply with traffic rules 
under the low-construal traffic behavior (M = 6.16, SE = 
0.07) compared to the high-construal traffic behavior (M = 
5.25, SE = 0.08). Importantly, a significant interaction effect 
was found (F(1, 208) = 19.78, p < 0.001, ηp

2 = 0.09, 95% 
CI = [0.04, 0.15], BF10 = 2.08 × 103). The simple effects 
analysis revealed that for high-construal behavior, human 
monitoring led to higher compliance (M = 5.49, SE = 0.12) 
than did algorithmic monitoring (M = 5.00, SE = 0.12; t(208) 

For the intention to comply with traffic rules, referring 
to the study by Kim and Duhachek (2020), the query was 
structured as follows: “To what extent do you think, in the 
aforementioned scenario, that you would [adjust the state-
ment based on the presented traffic behavior, e.g., failure 
to yield right-of-way]?” The item used a 7-point scale (1 
= almost impossible, 7 = completely possible).

Following Kim & Duhachek (2020) and Wu et al. (2020), 
the extent of fit comprised three items: “In the described 
scenario, do you agree that the algorithmic monitoring by 
electronic police (human monitoring by traffic police) is 
appropriate/effective/right for monitoring [adjust the state-
ment based on the presented traffic behavior, e.g., failure to 
yield right-of-way]?” The items were measured on a 7-point 
scale (1 = strongly disagree, 7 = strongly agree).

To capture the perceived monitoring accuracy, inspired 
by Kim & Duhachek’s (2020) approach to measuring algo-
rithm/human recommendation proficiency, the question 
was phrased as follows: “To what extent do you believe, in 
the aforementioned scenario, that the algorithmic moni-
toring by electronic police (human monitoring by traffic 
police) can accurately monitor [adjust the statement based 
on the presented traffic behavior, e.g., failing to yield as 
required]?” The items used a 10-point rating (0 = not accu-
rate at all (0%), 10 = extremely accurate (100%)).

Data analysis

The three items measuring the extent of fit demonstrated sat-
isfactory consistency (0.81 ≤ α ≤ 0.90) and were averaged for 
subsequent analysis. The correlation between the two sce-
narios at each construal level of traffic behavior was high for 
each measurement (rs ≥ 0.18, ps ≤ 0.008). Accordingly, the 
mean scores of the corresponding items in the two scenarios, 

Fig. 1  The intention to comply with traffic rules and the extent of fit under different conditions in Study 1
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distance, and familiarity with traffic rules. Additionally, 
differences in the perceived monitoring accuracy did not 
explain the results. Specifically, the ANOVA revealed a 
nonsignificant main effect of the construal of traffic behav-
ior (F(1, 208) = 0.83, p = 0.364, ηp

2 < 0.01, 95% CI = [0.00, 
0.03], BF10 = 0.17) but a significant interaction (F(1, 208) 
= 5.99, p = 0.015, ηp

2 = 0.03, 95% CI = [0.003, 0.08], BF10 = 
3.30). Further simple effect analysis revealed that, for both 
low-construal (t(208) = 5.39, p < 0.001, Cohen’s d = 0.60, 
95% CI = [0.38, 0.81], BF10 = 6.42 × 104) and high-construal 
(t(208) = 2.68, p = 0.008, Cohen’s d = 0.26, 95% CI = [0.07, 
0.45], BF10 = 4.23) traffic behavior conditions, participants 
perceived algorithmic monitoring accuracy to be higher 
than human monitoring accuracy (descriptive statistics are 
provided in Table 1).

Discussion

The impact of the monitoring agent on the intention to com-
ply with traffic rules depends on the construal level of the 
traffic behavior. Specifically, for low-construal traffic behav-
iors, algorithmic monitoring increases compliance inten-
tions. However, for high-construal traffic behaviors, human 
monitoring increases compliance intentions, which was 
also observed in real-world traffic scenarios using a field 
observation approach (see Study S2 in the Supplementary 
Material). Importantly, the effect of the monitoring agent on 
compliance intentions is mediated by the extent of fit. These 
findings are robust, as they were replicated in Study S1 with 
a sample of older adults who had more driving experience 
while controlling for demographic factors such as job occu-
pation and place of residence (e.g., urban or rural).

= 2.89, p = 0.004, Cohen’s d = 0.32, 95% CI = [0.10, 0.54], 
BF10 = 7.26). For low-construal behavior, compliance was 
lower under human monitoring (M = 5.93, SE = 0.13) than 
under algorithmic monitoring (M = 6.38, SE = 0.08; t(208) 
= −3.00, p = 0.003, Cohen’s d = −0.30, 95% CI = [−0.49, 
−0.10], BF10 = 9.75).

The ANOVA on the extent of fit revealed a similar pat-
tern. No significant main effect was found for the moni-
toring agent (F(1, 208) = 1.70, p = 0.194, ηp

2 < 0.01, 95% 
CI = [0.00, 0.04], BF10 = 0.34), while the main effect of 
the construal of traffic behavior was significant (F(1, 208) 
= 23.64, p < 0.001, ηp

2 = 0.10, 95% CI = [0.05, 0.17], BF10 = 
6.93 × 106). The interaction effect between two factors was 
found to be significant (F(1, 208) = 39.29, p < 0.001, ηp

2 = 
0.16, 95% CI = [0.09, 0.23], BF10 = 2.08 × 103). Under high-
construal behavior, human monitoring led to a higher extent 
of fit (M = 6.08, SE = 0.09) than did algorithmic monitor-
ing (M = 5.76, SE = 0.09; t(208) = 2.47, p = 0.014, Cohen’s 
d = 0.29, 95% CI = [0.06, 0.52], BF10 = 2.56). Conversely, 
under low-construal behavior, the extent of fit was lower 
under human monitoring (M = 5.22, SE = 0.12) than under 
algorithmic monitoring (M = 5.87, SE = 0.12; t(208) = 3.94, 
p < 0.001, Cohen’s d = 0.58, 95% CI = [0.29, 0.87], BF10 = 
1.83 × 102).

Considering the construal of traffic behavior as a within-
subjects variable, following previous research (Bonezzi et 
al., 2022), the extent of fit and intention to comply with traf-
fic rules scores under low-construal traffic behavior were 
subtracted from those under high-construal traffic behavior. 
The resulting difference in the extent of fit was taken as the 
mediating variable, and the difference in the intention to 
comply with traffic rules was taken as the dependent vari-
able (for brevity, the extent of fit and the intention to comply 
with traffic rules were still used as variable terms below). 
The monitoring agent was taken as the independent vari-
able (human monitoring = 0, algorithmic monitoring = 1) 
for the analysis of the mediating effect. As shown in Fig. 2, 
consistent with H1c, the results indicated that the effect of 
the monitoring agent on the intention to comply with traf-
fic rules was mediated by an indirect effect of the extent of 
fit (indirect effect: 0.97 × 0.51 = 0.49; 95% CI from 5000 
sample bootstraps = [0.24, 0.85]).

The experimental results remained consistent across all 
the aforementioned analyses after controlling for covari-
ates such as years of driving, driving experience, driving 

Table 1  The perceived monitoring accuracy under different conditions 
in Study 1
Construal of traffic behavior Monitoring agent M SE
Low construal Human 6.30 0.20

Algorithm 7.71 0.16
High construal Human 6.85 0.16

Algorithm 7.46 0.16

Fig. 2  The mediation analysis 
revealed that the extent of fit medi-
ates the effect of the monitoring 
agent on the intention to comply 
with traffic rules in Study 1
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did not yield to pedestrians as required, a few of them were 
still not detected by this traffic policemen/electronic police 
monitoring device.” After reading the scenarios, the partici-
pants completed a series of items measuring their intention 
to comply with traffic rules, the extent of fit between the 
construal characteristics of the monitoring agent and the 
traffic behavior, and the perceived monitoring accuracy.

Results

Figure 3 depicts participants’ scores on the intention to com-
ply with traffic rules and the extent of fit across different 
conditions. The ANOVA revealed a significant main effect 
of the monitoring agent (F(1, 212) = 11.58, p < 0.001, ηp

2 = 
0.05, 95% CI = [0.01, 0.11], BF10 = 13.37). The main effect 
of the construal of traffic behavior was also significant (F(1, 
212) = 4.78, p = 0.030, ηp

2 = 0.02, 95% CI = [0.001, 0.07], 
BF10 = 1.32). The interaction effect between the two vari-
ables was significant (F(1, 212) = 8.62, p = 0.004, ηp

2 = 0.04, 
95% CI = [0.008, 0.09], BF10 = 13.12). The simple effects 
analysis revealed that under low-construal traffic behavior, 
no significant difference in participants’ intentions to com-
ply with traffic rules between human monitoring (M = 4.95, 
SE = 0.14) and algorithmic monitoring (M = 4.89, SE = 0.14; 
t(212) = 0.32, p = 0.751, Cohen’s d = 0.04, 95% CI = [−0.18, 
0.25], BF10 = 0.16) was found. However, under high-con-
strual traffic behavior, participants showed a significantly 
higher intention to comply with traffic rules under human 
monitoring (M = 5.04, SE = 0.10) than under algorithmic 
monitoring (M = 4.28, SE = 0.10; t(212) = 5.31, p < 0.001, 
Cohen’s d = 0.44, 95% CI = [0.28, 0.60], BF10 = 4.46 × 104).

The ANOVA on the extent of fit revealed that neither 
the main effect for monitoring agent (F(1, 212) = 0.78, 
p = 0.379, ηp

2 < 0.01, BF10 = 0.17) nor the main effect of 

Study 2: How algorithmic monitoring with 
errors influences the intention to comply 
with traffic rules

Study 2 employed traffic behaviors similar to those in Study 
1 but explicitly highlighted monitoring errors in detecting 
traffic violations. It aimed to investigate whether and how 
algorithmic monitoring with errors influences the intention 
to comply with traffic rules by assessing the extent of fit 
between the construal levels of agents and traffic behaviors.

Methods

The sample size determination and participant recruit-
ment process for Study 2 were identical to those for Study 
1, resulting in a total of 223 recruited participants. After 9 
participants who did not complete the questionnaires were 
excluded, a total of 214 valid participants were included in 
the analysis. Among these, 107 participants were assigned 
to the human monitoring condition (68 males, 39 females), 
and 107 were assigned to the algorithmic monitoring con-
dition (76 males, 31 females). The age of the participants 
ranged from 18 to 35 years (M = 22.11, SD = 2.67), and their 
driving experience ranged from 0 to 11 years (M = 2.26, 
SD = 1.70).

The materials, design and procedure of this study were 
similar to those of Study 1, with minor adjustments to the 
traffic behavior scenarios. Specifically, descriptions of 
monitoring errors were added, indicating instances where 
past drivers did not comply with traffic rules but were not 
detected by the monitoring agent. For example, in the sce-
nario of the failure to yield right-of-way, the following sen-
tence was added at the end of the traffic behavior scenarios 
used in Study 1: “It is understood that although some drivers 

Fig. 3  The intention to comply with traffic rules and the extent of fit under different conditions in Study 2
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Between-study comparison

To further explore whether the presence of monitoring 
errors influences the intention to comply with traffic rules 
between Study 1 and Study 2, a between-study comparison 
of the results was conducted. A 2 (error information: none in 
Study 1, present in Study 2) × 2 (monitoring agent: human, 
algorithm) fully between-subjects ANOVA was conducted 
to assess the intention to comply with traffic rules for each 
construal level of traffic behavior, with a focus on the inter-
action effect.

For low-construal traffic behavior, the interaction effect 
was significant (F(1, 420) = 4.33, p = 0.038, ηp

2 = 0.01, 95% 
CI = [0.00, 0.03], BF10 = 1.16). Specifically, in the absence 
of error information, the compliance intention was lower 
under human monitoring than under algorithmic monitor-
ing. However, when errors were disclosed, the difference 
between human monitoring and algorithmic monitoring was 
no longer significant, as reported above. For high-construal 
traffic behavior, the interaction effect was not significant 
(F(1, 420) = 1.59, p = 0.208, ηp

2 < 0.01, 95% CI = [0.00, 
0.02], BF10 = 0.30), suggesting that human monitoring 
consistently enhances compliance intention regardless of 
whether error information is presented.

Discussion

This study suggests that when individuals are aware of error 
information about the monitoring agent, human monitoring 
of high-construal traffic behavior still increases their inten-
tion to comply with traffic rules compared with that under 
algorithmic monitoring. However, for low-construal traffic 
behavior, in contrast to the findings of Study 1, this increase 
in intention disappears when comparing algorithmic moni-
toring to human monitoring. These findings were replicated 
in Study S3 without measuring the extent of fit. Further-
more, it was found that even in the presence of monitoring 
errors, the monitoring agent can still influence the intention 
to comply with traffic rules through the extent of fit.

the construal of traffic behavior was significant (F(1, 212) 
= 1.50, p = 0.223, ηp

2 < 0.01, 95% CI = [0.00, 0.04], BF10 = 
0.23). However, the interaction between the two factors 
was significant (F(1, 212) = 4.26, p = 0.040, ηp

2 = 0.02, 95% 
CI = [0.00, 0.03], BF10 = 1.38). The simple effects analysis 
revealed that under the low-construal traffic behavior condi-
tion, there was no significant difference in the extent of fit 
between human monitoring (M = 5.20, SE = 0.11) and algo-
rithmic monitoring (M = 5.32, SE = 0.11; t(212) = −0.73, 
p = 0.468, Cohen’s d = 0.08, 95% CI = [−0.30, 0.14], BF10 = 
0.19). However, under the high-construal traffic behavior 
condition, the participants reported a significantly higher 
extent of fit under human monitoring (M = 5.53, SE = 0.09) 
than under algorithmic monitoring (M = 5.23, SE = 0.09; 
t(212) = 2.43, p = 0.016, Cohen’s d = 0.20, 95% CI = [0.04, 
0.37], BF10 = 2.33).

The mediation analysis method was similar to that used 
in Study 1. As shown in Fig. 4, despite monitoring errors, 
the effect of the monitoring agent on the intention to comply 
with traffic rules was still mediated by the variable of the 
extent of fit (indirect effect: 0.41 × 0.48 = 0.19; 95% CI from 
5000 sample bootstraps = [0.02, 0.40]).

The experimental results remained consistent across all 
the aforementioned analyses after controlling for covari-
ates such as years of driving, driving experience, driving 
distance, and familiarity with traffic rules. Moreover, differ-
ences in the perceived monitoring accuracy did not explain 
the results. Specifically, although the ANOVA revealed a 
nonsignificant interaction effect (F(1, 212) = 2.78, p = 0.097, 
ηp

2 = 0.01, 95% CI = [0.00, 0.05], BF10 = 0.52), the partici-
pants’ perceived monitoring accuracy was higher for algo-
rithmic monitoring than for human monitoring, regardless 
of whether the traffic behavior was low construal (t(212) 
= 2.16, p = 0.032, Cohen’s d = 0.29, 95% CI = [0.03, 0.56], 
BF10 = 1.31) or high construal (t(212) = 4.25, p < 0.001, 
Cohen’s d = 0.52, 95% CI = [0.28, 0.77], BF10 = 5.64 × 102) 
(the descriptive statistics are provided in Table 2).

Table 2  The perceived monitoring accuracy under different conditions 
in Study 2
Construal of traffic behavior Monitoring agent M SE
Low construal Human 7.00 0.16

Algorithm 7.49 0.16
High construal Human 6.34 0.14

Algorithm 7.20 0.14

Fig. 4  The mediation analysis 
revealed that the extent of fit medi-
ates the effect of the monitoring 
agent on the intention to comply 
with traffic rules in Study 2
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that individuals process information at different levels of 
abstraction (Kim & Duhachek, 2020; Ward et al., 2013), 
this effect is linked to how people construe algorithmic and 
human agents and perceive their fit with a given behavior. 
While humans are conscious and can learn autonomously, 
algorithms are programs designed by humans and lack con-
sciousness and active learning capabilities. People have 
certain expectations about which behaviors algorithms are 
suited to perform, and when these expectations align with 
the actual behaviors, individuals perceive a higher extent 
of fit, leading to greater efficacy and demonstrating algo-
rithm appreciation. Conversely, when there is a mismatch, 
algorithmic aversion is observed. The present study also 
confirmed the mediating role of the extent of fit in the influ-
ence of algorithmic monitoring on traffic behaviors. Numer-
ous studies have provided evidence for the impact of the 
extent of fit on behaviors. For example, Lee & Aaker (2004) 
found that when message framing (gain vs. loss) aligns with 
individuals’ regulatory focus (promotion vs. prevention), 
people experience higher fluency, leading to greater fit and 
enhancing the persuasive effect of the message. In conclu-
sion, the effect of algorithms on individuals’ behavior (algo-
rithm appreciation versus algorithm aversion) is shaped by 
the construal level of the behavior being regulated, with the 
extent of fit serving as a key mediating factor in this process.

Monitoring errors not only weaken the overall intention 
to comply with traffic rules but also, in the case of low-
construal traffic behaviors, change the effectiveness of algo-
rithmic monitoring more than that of human monitoring. 
Specifically, the enhancing effect of algorithmic monitoring 
on the intention to comply with traffic rules was absent. This 
finding is consistent with previous research on algorithmic 
errors, which indicates that such errors are often system-
atic and difficult to rectify. Unlike humans, algorithms have 
difficulty learning from and correcting their mistakes, lead-
ing to lower tolerance for algorithmic errors and ultimately 
weakening the effectiveness of algorithms on individual 
behaviors (Dietvorst et al., 2015; Mahmud et al., 2022). 
With respect to the results of our research on the extent of fit, 
algorithmic errors also diminished the extent of fit between 
algorithmic monitoring and low-construal traffic behaviors. 
This result suggests that people’s available representations 
or expectations about algorithmic monitoring are more sus-
ceptible to errors, and accordingly, people rely more on the 
actual performance of algorithms to form their understand-
ing of them. Regarding human monitoring, people’s inter-
pretations and representations not only are based on actual 
observed performance but also rely significantly on prior 
knowledge. This prior knowledge, such as the economy and 
flexibility of human behavior (Ionescu, 2017), is relatively 
stable and difficult to change in a short period (Carruthers 
et al., 2008). Therefore, even when aware of human errors, 

General discussion

In exploring the impact of algorithmic monitoring on com-
pliance with traffic rules, this study posited that the intention 
to comply with rules is strengthened when both monitor-
ing agents and traffic behaviors align at the construal level. 
Consistent with our hypothesis (H1), Study 1 revealed that 
for low-construal traffic behaviors, individuals demon-
strated a higher degree of fit under algorithmic monitor-
ing than under human monitoring, consequently increasing 
their compliance intention with traffic rules. Conversely, 
for high-construal traffic behaviors, individuals exhibited 
a higher degree of fit under human monitoring than under 
algorithmic monitoring, resulting in a stronger compliance 
intention with traffic rules. Further investigation supported 
H2, demonstrating that the monitoring agent with errors still 
influences the intention to comply with traffic rules at differ-
ent construal levels, albeit with different patterns than those 
observed in Study 1. Specifically, for high-construal traffic 
behaviors, human monitoring continues to increase compli-
ance intention with traffic rules, whereas for low-construal 
traffic behaviors, compliance intention is similar between 
algorithmic monitoring and human monitoring. These rela-
tionships are still mediated by the extent of fit between the 
monitoring agents and their monitored violations. In sum-
mary, the influence of the monitoring agent (algorithm 
versus human) on the intention to comply with traffic rules 
depends on the construal level of traffic behavior, with the 
extent of fit playing a mediating role. Furthermore, monitor-
ing errors have a greater impact on algorithmic monitoring 
than on human monitoring.

The algorithm demonstrates both superior (i.e., higher 
compliance intention under algorithmic monitoring for 
low-construal traffic behaviors) and inferior (i.e., lower 
compliance intention under algorithmic monitoring for 
high-construal traffic behaviors) effectiveness relative to 
human monitoring in the traffic domain. This pattern aligns 
with the seemingly contradictory attitudes toward algo-
rithms, suggesting that whether individuals show algorithm 
appreciation or aversion may depend on the construal level 
of the task at hand. This finding is consistent with that of 
Kim & Duhachek (2020) in the field of algorithmic per-
suasion. Specifically, when artificial intelligence uses a 
low-construal message to recommend products (e.g., how 
to use sunscreen), it is more persuasive than when using a 
high-construal message (e.g., why to use sunscreen). How-
ever, when artificial intelligence is described as possessing 
human-like features (e.g., human traits of consciousness), 
the aforementioned results are reversed. Therefore, the 
construal level of the behaviors performed or regulated 
by algorithms is a crucial variable in determining aver-
sion or appreciation. Consistent with CLT, which suggests 
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to designing monitoring systems that considers more than 
technical precision.

The conclusions drawn from this study can offer valu-
able insights into the utilization of artificial intelligence 
algorithms to increase compliance with traffic regulations. 
The differential effects observed between monitoring agents 
concerning compliance with traffic rules across varying con-
strual levels suggest that transportation authorities should 
adopt a targeted approach when deploying algorithmic or 
human monitoring. Rather than employing a one-size-fits-
all strategy, the prevalent types of traffic violations should 
be carefully considered when improving road safety. For 
example, intersections prone to common infractions such as 
the failure to yield right-of-way may benefit from the pres-
ence of traffic policemen, whereas algorithmic monitoring 
might be more effective for locations susceptible to speed-
ing violations. Moreover, given the diminished effective-
ness of algorithmic monitoring in the presence of errors, it 
is advisable for transportation departments to maintain flex-
ibility in their deployment strategies. This approach could 
involve deploying traffic policemen at intersections where 
electronic police devices sometimes make errors and over-
look violations, thereby helping mitigate the adverse effects 
of algorithmic errors.

This study has some limitations regarding the generaliz-
ability of its findings. First, although our selection process 
followed strict standards to ensure the representativeness of 
traffic violations for each construal level, other violations 
could also be classified as low or high construal. Testing 
these findings in different scenarios would strengthen the 
conclusions. Second, the presentation of algorithmic errors 
in this study highlights primarily general monitoring fail-
ures. As this study served as an initial exploration, we did 
not manipulate the error type or frequency. Future studies 
could examine how these variations influence compliance 
with the monitoring system. Finally, with the rapid advance-
ment of autonomous driving technologies (e.g., adaptive 
cruise control and automatic emergency braking), drivers’ 
compliance with traffic regulations may shift. As reliance on 
AI-assisted driving increases, the balance between human 
control and automation could influence compliance behav-
iors. This integration of human- and AI-supported driving 
may alter the effectiveness of monitoring systems. Future 
research should explore whether autonomous driving tech-
nology mitigates or amplifies the influence of monitoring 
agents on traffic compliance.

people still rely on their prior knowledge to determine the 
perceived extent of fit between a human agent and moni-
toring behavior, leading to results that are similar to those 
when no error information is provided.

This research revealed that the perceived accuracy of 
different monitoring agents alone cannot fully explain the 
differences in traffic compliance between them. The results 
revealed that perceived accuracy showed different patterns 
than rule compliance did, and the variable “extent of fit” 
partially mediated the effects of the monitoring agent on 
compliance with traffic rules. Notably, in high-construal 
traffic behavior, even though algorithmic monitoring is per-
ceived as more accurate than human monitoring is, the lat-
ter still enhances the intention to comply with traffic rules. 
Therefore, when confronted with different types of monitor-
ing, people’s choice of compliance may depend not only on 
the accuracy or utility of monitoring but also on the evalu-
ation of certain unique human characteristics. Morewedge 
(2022) proposed that the degree of algorithmic influence 
depends on two dimensions of tasks or decision contexts: 
the ambiguity of the evaluative criteria and the relevance 
to human identity. Algorithm aversion increases with these 
two dimensions. With respect to traffic violations, there are 
both clear instances, such as speeding, and ambiguous situ-
ations, such as the failure to yield right-of-way. In terms of 
the relevance to human identity, concerning the two high-
construal traffic behaviors examined in this study (failure to 
yield right-of-way and using a handheld phone while driv-
ing), because of the involvement of intention recognition, 
the ambiguity of the evaluative criteria regarding whether 
traffic rules are violated far surpasses those of the two low-
construal traffic behaviors (speeding and improper use of 
lights). Dietvorst & Bharti (2020) proposed that the key to 
this uniqueness lies in the flexibility of human decision-
making, which results in higher variance in performance 
than that under algorithms. Since people have diminishing 
sensitivity to forecasting error, the higher variance in per-
formance expected from human forecasters is more likely 
to sway choosers. Therefore, traffic behaviors influenced by 
the element of human uniqueness led participants to consider 
factors beyond monitoring accuracy. This finding does not 
diminish the importance of monitoring accuracy for algo-
rithmic monitoring. Indeed, some studies have confirmed 
that increasing algorithm accuracy can improve compli-
ance with traffic rules (Revadala et al., 2024). However, our 
findings suggest that going beyond improving monitoring 
accuracy from a technical standpoint to incorporate human 
features (e.g., anthropomorphism) into algorithmic systems 
during the monitoring of high-construal violations, such as 
failing to yield right-of-way, could further enhance their 
effectiveness. This suggestion implies a nuanced approach 
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During the preparation of this work, we used ChatGPT 3.5 in order to 
improve readability and language. After using this tool, we reviewed 
and edited the content as needed and take full responsibility for the 
content of the publication.
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Conclusion

From the perspective of the construal of traffic behavior, 
we investigated the influence of algorithmic monitoring 
on compliance with traffic rules. Our findings indicate that 
the effectiveness of algorithmic monitoring over human 
monitoring varies depending on the construal level of traffic 
behavior. Specifically, for traffic behaviors characterized by 
a low construal level (e.g., improper lighting), individuals 
exhibit a higher degree of fit under algorithmic monitoring 
than under human monitoring, thereby enhancing their com-
pliance intention with traffic rules. However, when errors 
are present in algorithmic monitoring, this enhancing effect 
is absent. Conversely, for high-construal traffic behaviors 
(e.g., failure to yield right-of-way), individuals demonstrate 
a higher degree of fit under human monitoring than under 
algorithmic monitoring, leading to a stronger compliance 
intention with traffic rules. Importantly, this effect persists 
even when errors are known. These results contribute to a 
broader understanding of algorithmic applications and pro-
vide valuable insights for transportation authorities aiming 
to deploy algorithmic or human monitoring at intersections 
based on prevalent types of traffic violations.
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