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Knowledge as a key determinant 
of public support for autonomous 
vehicles
Hao Tan 1,2*, Jiayan Liu 1,2*, Cong Chen 1,2, Xue Zhao 1, Jialuo Yang 1 & Chao Tang 1

Autonomous vehicles (AVs) have the potential to revolutionize transportation safety and mobility, 
but many people are still concerned about the safety of AVs and hesitate to use them. Here we survey 
4112 individuals to explore the relationship between knowledge and public support for AVs. We find 
that AV support has a positive relationship with scientific literacy (objective knowledge about science) 
and perceived understanding of AV (self-assessed knowledge). Respondents who are supportive of AVs 
tended to have more objective AV knowledge (objective knowledge about AVs). Moreover, the results 
of further experiments show that increasing people’s self-assessed knowledge or gaining additional 
objective AV knowledge may contribute to increasing their AV support. These findings therefore 
improve the understanding of the relationship between public knowledge levels and AV support, 
enabling policy-makers to develop better strategies for raising AV support, specifically, by considering 
the role of knowledge, which in turn may influence public behavioural intentions and lead to higher 
levels of AV acceptance.

Autonomous vehicles (AVs) are regarded as emerging and disruptive technologies, with the potential to increase 
traffic  efficiency1,2, reduce  pollution3,4, reduce traffic accidents and save millions of  lives5–10. Many countries are 
working to advance the development of AVs and focusing on making AVs socially  acceptable11,12. However, many 
people worry about the safety of AVs and are hesitant to use  them13–15. It is therefore important to explore the 
factors that influence public support for AVs (AV support).

Public attitudes are decisive factors for the development and deployment of new technologies, and under-
standing what factors influence public attitudes toward AVs is an active research  topic16. Factors affecting AV 
attitudes are thought to fall into two  levels17. Micro-level concerns socio-demographics (e.g., age, gender and 
education)18–21, personality (e.g., technology savviness and trust)22,23 and travel behavior (e.g., individuals’ access 
to mobility and driving experience)24,25. Meso-level concerns exposure to AVs (e.g., knowledge and experi-
ence)26,27, domain-specific system evaluation (e.g., perceived usefulness and safety)28,29, symbolic-affective aspects 
(e.g., hedonic motivation and subjective norm)20,30, and moral-normative aspects (e.g., perception of risks and 
benefits)31.

Knowledge is an important construct in understanding public attitude and  behaviour32–37, and the results of 
a study suggest that the most unfavourable views of fully autonomous vehicles are held by the least knowledge-
able  consumers38. Two knowledge constructs have been distinguished, the first is objective knowledge (accurate 
information about the product stored in long-term memory), and the second is self-assessed knowledge or 
subjective knowledge (people’s perceptions of what or how much they know about a product)39.

In the AV field, the results of some studies suggest a significant positive trend between knowledge and 
 attitude21,40; others suggest that knowing more about AVs is associated with more negative attitudes toward 
 them21,41–43. In addition, self-assessed knowledge and objective knowledge have been distinguished by some 
studies, which showed that they were both related to acceptance, confidence, and behavioural intention of 
 AV38,44–46. However, there is limited research on the relationship between public support for AV and knowledge.

Support refers to the way in which a person evaluatively orients himself to some object through either his 
attitudes or his  behavior47. Specific support is directed to the perceived decisions, policies, actions, utterances 
or the general style of the specific object. Autonomous vehicles, climate change, vaccines, nuclear energy, and 
genetically modified food are often widely discussed as scientific  issues48,49. Although the findings of studies sug-
gest that public support toward these scientific issues are often associated with  knowledge33,50,51, the influence of 
knowledge on public support cannot be broadly extended from one application to any  other34.

OPEN

1State Key Laboratory of Advanced Design and Manufacturing Technology for Vehicle, Hunan University, Changsha, 
China. 2These authors contributed equally: Hao Tan, Jiayan Liu and Cong Chen. *email: htan@hnu.edu.cn; 
liujiayan@hnu.edu.cn

http://crossmark.crossref.org/dialog/?doi=10.1038/s41598-024-52103-6&domain=pdf


2

Vol:.(1234567890)

Scientific Reports |         (2024) 14:2156  | https://doi.org/10.1038/s41598-024-52103-6

www.nature.com/scientificreports/

Therefore, we explore the relationship between knowledge and AV support in terms of both self-assessed 
knowledge and objective knowledge in China, one of the most populous countries  globally52, which could become 
the largest and most challenging autonomous driving  market53,54. The self-assessed knowledge we examined in 
this study refers to the extent to which a person thinks he/she knows about AVs. Objective knowledge in our 
study includes scientific literacy (objective knowledge about science) and objective knowledge about AVs (objec-
tive AV knowledge). Scientific literacy measure refers to the public’s knowledge of physics and earth sciences, 
astronomy, biologic sciences and human origins, health care, and AV, and is widely used in national public knowl-
edge  surveys35,55. According to the National Science Foundation’s measure of the public’s scientific  literacy35,56, 
objective AV knowledge includes understanding the definitions of AV, understanding AV-related concepts (e.g., 
terms such as degree of automation, connected vehicles, etc.), and understanding of some public policy issues 
or social conditions that involve or directly affect AV. AV support in our study refers to public attitudes toward 
AVs in  general51, including support for action toward  AVs48.

We have conducted a series of surveys and experiments with a total of 4122 participants (the number of par-
ticipants in each study can be found in Table 1). These studies encompassed a combination of online surveys and 
in-person experiments. Self-assessed knowledge and objective knowledge of science and technologies are always 
researchers’  focus57. Previous studies have found that self-assessed knowledge, objective knowledge, and public 
attitudes toward AVs are significantly  related38,45. With this as backdrop, the relationship between self-assessed 
knowledge, scientific literacy (objective knowledge about science) and general public support for AV is explored 
in Study 1. There is a wide range of opinions about  AVs58. The previous research have revealed that while people 
are willing to ride in an AV, most are not ready to buy  one40. Therefore, we added questions about willingness 
to ride and buy AVs to public support measure in study 2a based on study  131,45,59,60. When considering differ-
ent scenarios, public attitudes will also be  different61. Regarding AV issues, it is necessary to consider the road 
users in different scenarios, such as drivers, passengers, or pedestrians, because they hold different perspectives 
and bear various risks of traffic  accidents62,63. Based on these research results, we have conducted an in-depth 
exploration of the relationship between respondents’ knowledge and support across three different scenarios 
(riding in AVs by themselves; family or friends riding in AVs; and AVs driving on the open road) in Study 2b. 
Furthermore, Study 3a and Study 3b use interventions to assess whether changing participants’ self-assessed 
knowledge or gaining additional objective AV knowledge through education could lead to changes in public 
support. This is an extended application of the "knowledge deficit model" in the field of AV, which proposes that 
more information increases public knowledge levels about a given topic and thus leads to improved attitudes 
and  practice64–66. Accordingly, we put forward the following hypotheses:

Hypothesis 1 People’s perceived understanding of AVs (self-assessed knowledge) and scientific literacy (objec-
tive knowledge about science) has a positive relationship with AV support (general support).

Hypothesis 2 People’s self-assessed knowledge and objective AV knowledge (objective knowledge about AVs) 
has a positive relationship with AV support (including general support, willingness to ride in an AV, and will-
ingness to buy an AV).

Table 1.  Characteristics of respondents. The sample distribution in each study is reported by percentage.

Study 1 Study 2a Study 2b Study 3a Study 3b

Gender
Male 50.4% 47.6% 49.7% 52.7% 53.2%

Female 49.6% 52.1% 50.3% 47.3% 46.8%

Age

18–29 56.9% 63.3% 57.2% 60.2% 56.7%

30–44 33.8% 29.4% 34.7% 15.7% 30.2%

45–59 6.8% 5.9% 6.5% 21.3% 11.6%

 ≥ 60 2.6% 1.4% 1.6% 2.8% 1.5%

Education

Middle school and below 9.1% 5.2% 7.3% 10.1% 5.9%

High school 14.2% 13.0% 18.9% 12.1% 12.5%

Junior college 16.7% 17.4% 18.9% 14.6% 10.1%

Undergraduate 48.1% 51.5% 46.5% 37.1% 49.8%

Graduate and above 12.0% 12.9% 8.3% 26.1% 21.7%

Monthly income (CNY)

 < 2000 26.2% 26.2% 17.8% 35.6% 23.6%

2000–5000 35.4% 33.8% 37.5% 25.8% 28.8%

5000–10,000 26.0% 29.1% 35.4% 26.9% 30.2%

 > 10,000 12.3% 10.9% 9.3% 11.8% 17.3%

Driving experience
Yes 64.5% 59.9% 67.3% 62.7% 65.7%

No 35.5% 40.1% 32.7% 37.3% 34.3%

N 1037 915 995 357 808
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Hypothesis 3 People’s self-assessed knowledge and objective AV knowledge has a positive relationship with 
AV support under three scenarios (yourself riding in an AV; relatives or friends riding in an AV; AVs driving 
on the open road).

Hypothesis 4 Increasing people’s self-assessed knowledge would have a positive effect on AV support.

Hypothesis 5 Gaining additional objective AV knowledge would have a positive effect on AV support.

Methods
Ethics statement
This study was approved by the Research Ethics Committee of Hunan University (No. 2019001). Oral consent 
was obtained from the respondents, and they were assured that all the results would be disseminated in aggregate 
form to guarantee anonymity and confidentiality. We confirm that all research was performed in accordance 
with relevant guidelines/regulations, and informed consent was obtained from all participants and/or their legal 
guardians.

Data
Online respondents were recruited through the Baidu Data Crowdsourcing Platform, which has more than 
17,000,000 respondents in its sample database and covers 300 cities in China. Quality control of the question-
naire was done by checking the time of participation, and 62 non-compliant participants were excluded, which 
resulted in a total of 4112 participants included in our final analysis. Analysis was performed using 3755 eligible 
questionnaire data points from the online survey (Studies 1, 2a, 2b and 3b). Due to the experimental design, 
Study 3a took the form of an offline experiment. The experiment was conducted by trained researchers on the 
experimental team for respondent recruitment and interviews across China, and 357 participants took part in 
the offline experiment.

Study 1
We aimed to explore the relationship between the public’s self-assessed knowledge, scientific literacy (objective 
knowledge about science) and their AV support in Study 1. First, we asked the respondents to evaluate their AV 
support (“1 = not support at all” and “5 = very support”) and self-assessed knowledge (“1 = not understand at all” 
and “5 = understand very well”) using a five-point Likert scale. After completing the assessment, 15 true–false 
questions measured respondents’ scientific literacy score, which was calculated with the results of their answers 
(1 point for the correct answer, 0 points for the wrong answer, or “Do not know”). These questions were derived 
from previous studies on public  knowledge10,35,55, including a question about  AVs67. For robustness, we also repli-
cated the analyses after removing the AV question from the “scientific literacy” scale. The result of the sensitivity 
analysis was shown in supplementary file S1, which indicated that our results are robust. Finally, we asked the 
respondents for their basic personal information, including their gender, age, income, education, purchasing 
habits, and driving experience.

Study 2a
We aimed to explore the relationship between knowledge (including self-assessed knowledge and objective AV 
knowledge) and willingness to ride in or buy AVs in Study 2a. Therefore, in addition to the “Support for AVs” 
section of the questionnaire, questions about riding willingness and purchasing willingness (“1 = certainly would 
not” and “7 = certainly would”) were added based on Study 1. We also changed the original 15 questions about 
science to 10 questions related to AVs, which were adapted from previous studies in the AV  field10,67–71.

Study 2b
Study 2b used the “situation introduction” method to ask respondents to imagine themselves in three different 
scenarios. The purpose was to explore the AV support from the perspective of varying risk holders. Therefore, 
three scenarios were added to the “Support for AVs” part in a questionnaire, and the respondents were asked 
about their AV support in these scenarios (“1 = not support at all” and “9 = very support”). The descriptions of 
these scenarios were as follows: “Please imagine yourself riding in AVs in the future”; “Please imagine your rela-
tives or friends riding in AVs in the future”; and “Please imagine AVs driving on the road in the future.”

Study 3a
We aimed to explore how changes in respondents’ self-assessed knowledge affect their AV support through 
experiments in Study 3a. Similar to previous studies, we first asked respondents to evaluate their support for and 
understanding of AVs on a 100-point scale. The aim of this measurement change was to analyse respondents’ 
change in support and self-assessed understanding after self-assessed knowledge changes. Subsequently, we 
measured respondents’ objective AV knowledge using the same 10 questions as Study 2. People’s self-assessed 
knowledge can be changed when encouraging them to try to generate explanations or giving them reference 
 points72–74. Based on this, we attempted to provide participants with reference points by showing them their score 
on the objective knowledge test, thereby changing their self-assessed knowledge. Subsequently, respondents were 
asked to evaluate how much they knew about AVs again. Finally, the respondents were asked to choose a value 
from 1 to 100 to assess their AV support and to enter their basic personal information.
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Study 3b
In Study 3b, we used the same research strategy to explore how gaining additional objective AV knowledge 
affects support. This study’s process was similar to that of Study 3a, except that after collecting the initial data of 
respondents’ knowledge and support, respondents were asked to read three paragraphs of text about AVs and 
then the changes in their support were collected. Based on the results in previous research, the text was divided 
according to three aspects, research history, concept, and definition, as well as relevant laws and regulations. After 
their reading, the respondents were asked to answer three questions based on what they had read to measure the 
additional objective AV knowledge they gained.

Data analysis
Our analysis quantified the relationship among objective knowledge, self-assessed knowledge, and AV support. 
SPSS was used for data analysis. Unless otherwise stated, all regression coefficients were conducted by ordinary 
linear regression analysis, and all test statistics were two-sided.

We conducted linear regression analyses on the relationship between knowledge and support. In Studies 1, 
2a, and 2b, we directly assessed the questionnaire results of respondents’ self-assessed and objective knowledge 
scores and support as independent variables and dependent variables, respectively. In Studies 3a and 3b, we 
conducted difference coding by calculating the difference between self-assessed knowledge and support before 
and after experiments. In Study 3b, we regarded the post-experimental knowledge score as the gained objective 
knowledge about AV.

To compare the differences between participants’ objective knowledge in the different groups, we created 
a dummy variable, coded as 1 or 0 to represent the different support levels. We chose the support group as the 
reference for comparison with the other remaining groups (see Table S3 for details).

Subsequently, in Studies 2a and 2b, the differences in respondents’ objective AV knowledge with regard to 
their different support levels were calculated by an independent sample t test conducted using SPSS. In Study 
1, we categorized respondents as ’supporters’ if they rated their support for autonomous vehicles (AVs) from 1 
to 2, as ’nonsupporters’ if they rated their support from 4 to 5, and as ’neither’ if they selected a 3. In Study 2a, 
public support was measured by 3 items using 7-point Likert scales ("1 = not support at all" and "7 = strongly 
support"). We divided the mean of participants’ support rating responses into 7 equal parts, resulting in a final 
formation into 7 levels. Respondents were classified as "nonsupport for AV" if their AV support level was less than 
3 (including 3), as "support for AV" if the value was greater than 5 (including 5), and as "neither" including only 
level 4. In Study 2b, the respondents were asked about their AV support from three scenarios (“1 = not support at 
all” and “9 = strongly support”). In each scenario, they were classified as "nonsupport for AV" if they responded 
between 1 (not support at all) and 4, as "support for AV" if they responded between 6 and 9 (strongly support), 
and as "neither" if they chose the midpoint response of 5 (neither nonsupport nor support). The consistency 
of the two groups’ variance was represented by the variance difference test’s significance, indicating whether 
the data qualified sufficiently. After verifying a nonsignificant difference in the variance, the difference test was 
performed on the two groups’ mean knowledge score. The significance of the test results was then used to judge 
whether there was a significant difference in the means of different groups.

Ethics approval
The research study was approved by the Commission for Ethics in Research of Hunan University. Participation 
was voluntary and all respondents provided their consent to participate in the survey.

Results
A series of questionnaire surveys were administered to 4112 Chinese adults to identify the relationship between 
the Chinese public’s knowledge of and AV support. The study was divided into four parts. There was no par-
ticipant overlap across studies, ensuring that each individual contributed to only one of the studies. Table 1 
reports the demographic information regarding this series of surveys, mainly respondents’ gender, age, education, 
monthly income, and driving experience (Table S1 lists exact sample details).

Study 1 investigated 1037 Chinese adults (49.6% female) to explore the relationship between the public’s 
self-assessed and general objective AV knowledge and their AV support.

Respondents were asked to evaluate their support for AVs using a 5-point Likert scale (57.5% support, 
15.1% nonsupport). Respondents’ self-assessed knowledge was measured by a 5-point Likert scale. Further-
more, scientific literacy (objective knowledge about science) was measured by 15 scientific true or false judge-
ment questions (Answered "I don’t know": 13.5%; Answered all questions correctly: 2.5%). The average score 
of respondents’ scientific literacy was 10.33 (Physics and earth science: mean = 3.94, SE = 0.043; Astronomy: 
mean = 1.61, SE = 0.018; Biological science and human origins: mean = 2.22, SE = 0.025; Health care: mean = 2.09, 
SE = 0.024; AV: mean = 0.46, SE = 0.015). Figure 1 shows that as scientific literacy increases, AV support increases 
(B(unstandardized coefficient) = 0.046, β(standardized coefficient) = 0.109, t = 3.538, P < 0.0001, 95% confidence 
interval (CI) (0.020, 0.071), R2 = 0.012). Furthermore, as self-assessed knowledge increases, support increases 
(B = 0.247, β = 0.234, t = 7.759, P < 0.0001, 95% confidence interval (CI) (0.185, 0.310), R2 = 0.055; Table S2 lists 
the details of all the studies). The above results indicate that hypothesis 1 has been verified.

In Study 2a, support was measured by averaging three items, including a direct measure of support level of 
AVs, willingness to ride in and willingness to buy AVs, and the correlation between these three items was 0.494, 
0.471,0.659 (P < 0.01). Study 2a (N = 915; 52.1% female) reached the same conclusion as Study 1 through regres-
sion analysis, which showed that the higher respondents’ self-assessed knowledge score, the more supportive 
they are of AVs (B = 0.277, β = 0.312, t = 9.922, P < 0.0001, 95% confidence interval (CI) (0.222, 0.331), R2 = 0.097). 
For objective knowledge (Answered "I don’t know": 22.9%; Answered all questions correctly: 0.7%), this trend 
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still exists, but the significance decreases (B = 0.073, β = 0.095, t = 2.886, P < 0.05, 95% confidence interval (CI) 
(0.023, 0.123), R2 = 0.009). The above results indicate that hypothesis 2 has been verified.

Since the significance of the relationship between objective AV knowledge and support decreased compared 
to Study 1, we then conducted a further analysis to examine respondents’ objective AV knowledge with regard 
to their different support levels, and these results showed that respondents who support for AVs had, on aver-
age, the most objective AV knowledge. As shown in Fig. 2a, the comparison of the average objective knowledge 
of respondents with their different levels of support (support, nonsupport, or neutral) shows that the objective 
knowledge score of respondents who support AVs is higher than that of non-supporters (P < 0.01), however, not 
significantly different from those who were neutral about AVs (P = 0.059) (Table 2).

We assessed the respondents’ AV support in three different scenarios in Study 2b (riding in AVs by them-
selves: 64.5% support, 20.4% nonsupport; family or friends riding in AVs: 61.7% support, 21.6% nonsupport; 
AVs driving on the open road: 63.1% support, 22.8% nonsupport). The data collection method was the same as 
that in the previous study (N = 995; 50.3% female).

Regression analysis results show that even under different scenarios, there is still a significant relationship 
in terms of “The higher respondents’ self-assessed knowledge score, the more supportive they for are of AVs” 
(riding in AVs by themselves: B = 0.221, β = 0.213, t = 6.868, P < 0.0001, 95% confidence interval (CI) (0.158, 
0.285), R2 = 0.045; family or friends riding in AVs: B = 0.248, β = 0.240, t = 7.799, P < 0.0001, 95% confidence 
interval (CI) (0.186, 0.310), R2 = 0.058; AVs driving on the open road in the future: B = 0.304, β = 0.293, t = 9.651, 
P < 0.0001), 95% confidence interval (CI) (0.242, 0.366), R2 = 0.086). For objective AV knowledge. (Answered 
"I don’t know": 21.9%; Answered all questions correctly: 0.7%), the effect of “support increases with objective 
knowledge” remained for the scenario of AVs driving on open roads (B = 0.110, β = 0.121, t = 2.771, P < 0.05, 95% 
confidence interval (CI) (0.032, 0.188), R2 = 0.008). However, these results are not statistically significant in the 
scenario of “riding in AVs by themselves” and “family or friends riding in AVs”. Detailed results are shown in 
Table S2b of the supplementary document.

Similar to the results of Study 2a, the results of comparing the average objective knowledge score of respond-
ents with different support levels (support, nonsupport, or neutral) show that in all three scenarios, supporters 
had on average the most objective knowledge, with significantly more than that of neutral respondents (Fig. 2b). 
The independent sample t test verified the difference in the average knowledge score in the three scenarios 
(Table 3), which was somewhat similar with the conclusions of Study 2a. The findings of Study 2b partially 
support hypotheses 3, as it was found that AV support was positively correlated with self-assessed knowledge 
in three scenarios, but not with objective AV knowledge in the scenario of “riding in AVs by themselves” and 
“family or friends riding in AVs”. Also, we found that the objective knowledge between AV supporters and 
neutrals showed significant differences, but no significant differences were found between the knowledge of AV 
non-supporters and the other two.

In Study 3, we explored the feasibility of strategies that affect respondents’ AV support by changing their 
self-assessed knowledge and making them gain additional objective AV knowledge. Study 3 was divided into 
two parts: offline and online experiments. Based on Study 1 and Study 2, we attempted to change respondents’ 
self-assessed knowledge by showing them their score on the objective knowledge test in Study 3a and to make 
them gain additional objective AV knowledge by having them read materials about AVs in the online experiment. 
We then observed how their AV support changed.

Through a two-month offline questionnaire and interviews (N = 357; 47.3% female), changes in their support 
were collected from the respondents after they were presented with their objective knowledge score on AVs, 
measured by a self-assessment scale, consistent with previous studies. The second self-assessment result of the 
respondents minus the first was the indicator of changes in self-assessed knowledge and support (35.6% increase, 
24.4% decrease, 40% not change).
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Figure 1.  Predicted relationships between support and knowledge. The effect based on linear regression 
analysis applied in Study 1 on 1037 individuals; shading represents the 95% CI; marker sizes are proportional to 
joint frequency.
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Figure 2.  Objective and self-assessed knowledge means by support. Respondents were asked to report their AV 
support and self-assessed and objective AV knowledge. (a) Shows the results in Study 2a, and (b) indicates the 
results in Study 2b.

Table 2.  Differences in mean objective knowledge score on AVs by different support levels. The differences 
in Study 2a (this table) and Study 2b (Table 3) were calculated by an independent sample t test in SPSS. OKS 
objective knowledge score. 1 Standard deviations. 2 Mean difference of objective knowledge scores between 
two groups (the difference is calculated as the score of the support group minus the score of the nonsupport/
neither groups). 3 Standard error difference. *P < 0.05; **P < 0.01; ***P < 0.001.

Support Neither Nonsupport

Mean OKS 5.33 (1.869)1 5.14 (1.904) 4.92 (1.652)

Support – 0.1972 (0.155)3 0.418** (0.148)

Neither 0.197 (0.155) – –

Nonsupport 0.418** (0.148) – –

Table 3.  Differences in mean objective knowledge score on AVs by different support levels across three 
different scenarios. The differences in Study 2a (Table 2) and Study 2b (this table) were calculated by an 
independent sample t test in SPSS. *P < 0.05; **P < 0.01; ***P < 0.001.

Scenario 1 Scenario 2 Scenario 3

Support Neither Nonsupport Support Neither Nonsupport Support Neither Nonsupport

Mean OKS 5.04 (1.777) 4.45 (1.870) 4.87 (1.826) 5.04 (1.781) 4.59 (1.760) 4.81 (1.906) 5.05 (1.772) 4.59 (1.880) 4.75 (1.847)

Support – 0.579*** (0.163) 0.171 (0.144) – 0.450** (0.156) 0.234 (0.144) – 0.461** (0.168) 0.297* 
(0.139)

Neither 0.579*** (0.163) – – 0.450** (0.156) – – 0.461** (0.168) – –

Non-support 0.171 (0.144) – – 0.234 (0.144) – – 0.297* (0.139) – –
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Regression analysis results show that the effect of the change in self-assessed knowledge was significant and 
positive in terms of the change in support (B = 0.112, β = 0.121, t = 2.301, P < 0.05, 95% confidence interval (CI) 
(0.016, 0.207), R2 = 0.015). In other words, increasing people’s self-assessed knowledge may help increase their 
AV support. The above result indicates that hypothesis 4 has been verified.

In the online experiment in Study 3b (N = 808; 46.8% female), respondents’ objective AV knowledge was 
gained by reading the focal material, and answer scores after the experiment was regarded as an indicator of 
gained objective AV knowledge (0 point:15.8%, 1 point:23.9%, 2 points:33.5%, 3 points:26.7%). Changes in 
support were measured in the same way as in the offline experiments (45.5% increase, 34.7% decrease, 19.8% 
no change).

Regression analysis of additional objective knowledge gained and the change in AV support shows that there 
is a significant positive correlation between the two variables (B = 2.234, β = 0.103, t = 2.940, P < 0.05, 95% confi-
dence interval (CI) (0.742, 3.725), R2 = 0.011). As shown in Fig. 3, the more respondents’ objective AV knowledge 
gained, the more supportive they are of AVs. Furthermore, this result confirms the feasibility of using conclusion 
2 as a strategy to change the public’s AV support. Giving people access to more objective AV knowledge can 
increase their AV support, which indicates that hypothesis 5 has been verified.

Discussion
Our results shed light on the role that knowledge (both self-assessed knowledge and objective knowledge) plays 
in AV support, and how changing self-assessed knowledge and acquiring objective AV knowledge impacts public 
support. We provide evidence showing that (1) participants’ AV support has a positive relationship with their 
perceived understanding of AV (self-assessed knowledge) and scientific literacy (objective knowledge about sci-
ence), and (2) respondents who were supportive of AVs tended to have more objective AV knowledge. Moreover, 
(3) increasing people’s self-assessed knowledge and gaining additional objective AV knowledge may both help 
increase their AV support. Although a few studies have attempted to understand the relationship between the 
knowledge and attitudes toward  AVs21,40, this paper distinguishes between self-assessed and objective knowledge 
and contributes to the literature by providing some strategic support for improving public support.

Specifically, the more the respondents’ self-assessed knowledge and scientific literacy is, the more supportive 
they are of AVs, similar to results in many other  studies38,40,75. In terms of objective AV knowledge, our results 
show that respondents who support for AVs have, on average, the most objective AV knowledge, with a signifi-
cant difference between those who are unsupportive of AVs in Study2a, and those who are neutral in Study 2b. 
This may mean that when imagining specific scenarios (riding in AVs by themselves; family or friends riding in 
AVs; and AVs driving on the open road), respondents with the least AV knowledge are the least interested in the 
topic and therefore do not have an opinion about  it76.

Figure 3.  Differences in the mean level of support for AV by gaining additional objective AV knowledge. 
Respondents were asked about their level of support before and after experiment. As different levels of objective 
AV knowledge gained, the mean support levels before and after are both shown. The graph represents 95% 
confidence intervals (CIs).
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This study improves the understanding of the relationship between level of knowledge and AV support. 
Although place-specific differences exist, our study in China provides some strategic support for improving public 
attitudes towards AVs by changing their perceived understanding of AVs or gaining objective AV knowledge. 
For example, to improve support for autonomous vehicles, their perceived understanding of AV can be increased 
by increasing people’s driving  experiences77–79. Also, more information increases objective knowledge levels 
about AVs and thus leads to improved public  support64–66. There are some limitations to this study that need 
to be discussed. The development of measures for the timely study of emerging phenomena such as automated 
vehicles do not always permit careful psychometric  testing38, and there hasn’t been a universally-acknowledged 
scientific paradigm measuring objective knowledge to  date45. Our measure of objective AV knowledge was not 
systematically assessed for validity and reliability. However, we believe that the measure has a high level of face 
validity. In addition, objective knowledge was significantly correlated with self-assessed  knowledge79–81, and 
both indicators suggest that the higher knowledge people have, the more supportive they were for AVs. This 
convergence also seems to indicate that the findings involving objective knowledge of AV are valid and reliable. 
Another potential limitation of the study design is that responses might have been subject to order effects. The 
experiment of knowledge change in our study aimed at testing whether public support for AV would be affected. 
Therefore, these items were raised to respondents after the experiment. The initial measure of knowledge and AV 
support may have primed, anchored or otherwise influenced subsequent responses. However, the convergence 
of our post-experimental observations with the findings of Ranney et al. described above also seems to indicate 
that the findings involving the effect of knowledge change on support change are valid and  reliable82. The ques-
tionnaire surveys were conducted only in China, and therefore, this study’s conclusions can only represent the 
relationship between AV support and knowledge level in the context of an East Asian culture. In addition, the 
online survey respondents may have been impacted by self-selection bias or the disproportionate youth of our 
samples. In addition to exploring the effects of AV support in China, as in this study, we look forward to further 
discussions with researchers from other cultural regions in the future. Furthermore, future research could explore 
how changes in knowledge can be used to increase AV support.

Data availability
All data needed to evaluate the conclusions in the paper are present in the paper and/or the Supplementary 
Materials S1. Additional data related to this paper may be requested from the authors.
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