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Abstract

This study introduces perceived effectiveness and equity as key dimensions of public perception of artificial
intelligence (Al) and examines racial disparities in these perceptions. Using the American Trends Panel survey by
Pew Research Center, this study examines how White, Black, and Asian respondents perceive effectiveness and
equity in Al's application overall and in different fields. Findings show that both Black and White respondents have
a relatively lower level of overall perceived effectiveness of Al, while Asian respondents have a higher level of
effectiveness perception. For specific fields of Al application, Black respondents have a lower level of perceived
Al’s effectiveness in detecting cancer and producing crop than the other groups, while White respondents have a
lower level of perceived effectiveness of AI’s application in mental healthcare, detecting protein structure, and
writing news, suggesting Black is more cautious about AI’s application in fields that are directly related to
resources and personal interests, while White is less optimistic about AI’s applications in fields that involve more
personal components or personalization. In terms of perceived equity, Black respondents report a lower level of
perceived equity overall, as well on healthcare and hiring, which goes against previous expectations that Al
contributes to mitigating inequity. This study also examines whether and how individual characteristics are
associated with such perceptions in these racial groups, as well as find an association between the perceptions and
general attitude toward Al. As Al plays an increasingly important role in our society, these findings reveal racial
disparity in perceived effectiveness and equity of Al, along with relevant factors. Overall, this study speaks to
racial inequity in the context of technology development, contributes to our understanding of different racial
groups’ preferences and concerns about Al, and calls for a development of Al that benefits different groups more
equally.
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As artificial intelligence (Al) continues to develop and shape the society, it is critical to assess how the public
perceive Al, which reveals the public’s thoughts and concerns, reflects the public’s experience with Al, and
informs Al related development and policy making. So far, empirical studies have shown a mixed public attitude
toward Al (Dreksler et al., 2025), with perceptions of Al as a useful tool (Liehner et al., 2023), along with concerns
regarding fairness, privacy, safety, and lack of humanistic factor (Ikkatai et al., 2022; Gao et al., 2020). Research
also shows individual and group differences in Al related attitudes and perceptions (Dreksler et al., 2025;
Novozhilova et al., 2024a), which calls for more understanding about how different groups perceive Al.

Perceived effectiveness and equity may serve as two major aspects when assessing the public’s perception
about Al. Perceived effectiveness pertains to the extent to which the public perceive Al as bringing benefits and
advancements in its application. Previous research uses perceived effectiveness to assess how Al contributes to
various fields, including Al enabled e-learning, task effectiveness in human-Al collaboration, and healthcare (e.g.,
Kashive et al., 2020; Jacobsen et al., 2020; Chew & Achananuparp, 2022; Milne-lves et al., 2020), suggesting
effectiveness as a major perspective in individuals® Al related perception and evaluation.

As the adoption and influence of Al become more widespread, equity emerges as another major aspect
when evaluating Al. Perceived equity of Al pertains to how the adoption of Al affects equal allocation of resources
and opportunities in the society. Studies have brought up the equity concern of Al in fields such as healthcare and
education (d'Elia et al., 2022; Marcinkowski et al., 2020), while also suggesting opportunity for Al to improve
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equity (Li et al., 2024). Recent literature in Al related public perception includes relevant constructs of AI’s ability
and benevolence (Novozhilova et al., 2024b), which further indicate the need to have multi-dimensional assessment
of public perception of Al with constructs such as effectiveness and equity.

Perception in effectiveness and equity of Al may differ by racial groups. Research suggests individuals of
different characteristics vary by their Al related perceptions and attitudes (Dreksler et al., 2025; Paik et al., 2025),
and race is a prominent factor regarding group difference in the U.S. society (Healey & Stepnick, 2019). Previous
studies have documented that individuals’ perceptions about Al and algorithmic bias differ by racial identity, which
reflect their relevant experiences (Kim et al., 2024). The Al related perception will in turn affect individuals’ use of
Al (Wu et al., 2024), and the extent to which Al benefits different racial groups.

Based these discussions, this study proposes perceived effectiveness and equity as two major aspects of
public perception about Al, building on literature both in general performance assessment, and in Al related
evaluation and perception (e.g., Hinrichs-Krapels & Grant, 2016; Kashive et al., 2020). Then, this study examines
how these perceptions differ across three racial groups with distinct features: White, Black, Asian (e.g., Lew,
2006), which varies in their collective experience both in general and in Al related fields. Results reveal racial
difference both in overall perception of Al effectiveness and equity, and in specific fields of Al application.

In addition, as previous studies suggest that individual characteristics including knowledge about Al and
risk-taking inclination may affect perception toward Al (Said et al., 2023; Li, 2025), this study examines whether
such individual characteristics are associated with perceived effectiveness and equity across all racial groups, or
only exert influence on specific group(s). Furthermore, this study shows a positive relationship between perceived
effectiveness and equity and general attitude toward Al, further highlighting such perceptions as critical
components relevant to Al related attitudes, and suggesting racial disparity in such perceptions raises concerns and
calls for intervention.

Perceived effectiveness and equity of Al

Perceived effectiveness and equity are two important components when evaluating a new technology, policy, and
context, with the former emphasizing advancing different fields and promoting performance, and the latter
concerning allocation of resources. Previous literature has developed a framework “3es” to assess performance,
including effectiveness, efficiency, and equity (e.g., Hinrichs-Krapels & Grant, 2016; Aday et al., 1999).
Effectiveness refers to outcomes and benefits, efficiency refers to productiveness based on an output/input ratio,
and equity pertains to equitable social goals (Hinrichs-Krapels & Grant, 2016). This framework has been applied to
analyze various contexts and objects, including public service (Andrews et al., 2017), geographic information
system (Tulloch & Epstein, 2002), health promotion (Tones & Tilford, 2001), and hospital performance (Davis et
al., 2013). Previous studies involved two of these components, effectiveness and equity, in specific contexts and
topics, including healthcare (Starfield, 2009), schooling (Rossmiller,1987), carbon policy (Lu et al., 2012) and
electric vehicles policy (Sheldon, 2022).

In the context of public perception of Al, perceived effectiveness can be applied to examine to which
extent the public perceive Al as effective in terms of bringing in benefit and advancing performance in its
application (Tones & Tilford, 2001; Tulloch & Epstein, 2002). This conceptualization of perceived effectiveness of
Al relates to the effectiveness component of the 3es in terms of outcome and benefits, and efficiency component
regarding the productiveness and efficiency (Hinrichs-Krapels & Grant, 2016).

Besides the 3es, perceived effectiveness is also connected to several other lines of literature and
framework. The first relevant framework is the technology acceptance model (TAM), which suggests that two
perceptions including perceived usefulness (i.e., to which extent a technology is useful), and perceived ease of use
(i.e., to which extent a technology is easy and effortless to use) can predict individuals’ acceptance of the
technology (Davis, 1989; Kelly et al., 2023). Perceived effectiveness of Al is related to the usefulness component
in TAM, as both assesses performance of technology. These two constructs also differ in that while perceived
usefulness examines how useful a particular technology is, effectiveness of Al examines how Al is useful and
effective in providing benefits and advancing fields in a broader scope. In addition, perceived effectiveness shares
similarity to the relative advantage component in the framework of diffusion of innovation. This framework
concerns the degree to which an innovation is perceived as better than the idea it supersedes, and perceived relative
advantage contributes to predicting adoption of an innovation (Rogers, 2003). Both perceived effectiveness and
perceived relative advantage pertain to the perceived benefits a technology could bring, with the former related to
benefits and effectiveness overall, and the latter put more emphasis on benefit and advantage when comparing
existing options.

Existing research has examined effectiveness Al in various fields such as healthcare (Milne-lves et al.,
2020) and education (Kashive et al., 2020), but the perceived effectiveness of Al may vary by fields as it becomes
widely applied. For example, while the public welcomes certain use of Al such as in screening screen cancer (Eom
et al., 2024), there is resistance in using Al for mental healthcare due to concern regarding reduced human
connection (Cross et al., 2024). The public and different groups may develop perceived effectiveness in specific
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fields of Al application based on how it may affect their most prominent interests and concerns, as self-interest is a
major determinant of issue-related attitudes (Weeden & Kurzban, 2017). Perceived effectiveness of Al may hence
vary in fields of application, and by social groups with different interests and experience. To capture the variance,
this study examines perceived effectiveness in various fields of Al application: detect cancer, mental health
support, predict protein structure, produce crops, and write news, reflecting major fields of Al application in
healthcare (Milne-lves et al., 2020), research (Bhardwaj et al., 2024), and journalism (Ismail et al., 2024).

Perceived equity of Al concerns how the public perceive Al in contributing to equal allocation of resources
and opportunities in the society. It is related to the equity component of the 3es which emphasizes on achieving
equitable goals (Hinrichs-Krapels & Grant, 2016). With the development of new technologies, equity has become a
major aspect to assess the technology’s impact on a large community (Tulloch & Epstein, 2002; Warschauer &
Matuchniak, 2010). The equity perception also relates to literature in digital divide, which emphasizes disparities in
access, usage, and outcomes regarding information and communication technology in different groups in a society
(Lythreatis et al., 2022). Research shows digital divide and inequity is especially salient in the age of Al (Lutz,
2019), as Al may reinforce existing power hierarchy, and exacerbate marginalization of historically disadvantaged
groups (Kim, 2021). For example, Al has been widely applied to healthcare and hiring (Milne-Ives et al., 2020; Li
et al., 2021), and while such applications of Al have potential to promote equity in healthcare and hiring (e.g., Li et
al., 2024; Kassir et al., 2023), empirical studies pointed out a tendency that Al may actually exacerbate inequity in
these fields (Cau et al., 2024; Dalenberg, 2018). Hence, more understanding is needed regarding individuals’
perception about perceived equity in Al in fields such as health and hiring, which may reflect their experience and
expectations in these fields of Al application.

Racial disparity in perceived effectiveness and equity of Al

Research suggests that the public’s attitudes and perceptions of AI may differ across different groups (Dreksler et
al., 2025). As race is a salient aspect regarding group identity (Healey & Stepnick, 2019), perception of Al
effectiveness and equity can differ across racial groups. Research has shown different Al related experiences and
perceptions based on racial identity. Empirical studies reveal Al is not equally effective in providing benefits to
different racial groups in fields like healthcare (Cau et al., 2024), and causes unequal opportunities for people from
certain racial groups (Intahchomphoo & Gundersen, 2020). Racial identity shapes Al related perceptions, partly
due to different lived experiences based on race (Kim et al., 2024).

It is uncertain how different racial groups perceive the effectiveness of Al. One possibility is that more
disadvantaged minority groups will perceive a higher level of effectiveness of Al, as Al has the potential to
mitigate bias and benefit people of different backgrounds (Li et al., 2024). On the other hand, minority group may
perceive less effectiveness and advance brough by Al, due to the existing bias of Al which they may have
experienced (Intahchomphoo & Gundersen, 2020), the lack of trust in the application of new technology to fields
that are highly relevant to their interests (Lee & Rich, 2021), and unequal opportunities in accessing new
technology (Warschauer & Matuchniak, 2010). The White, Black, and Asian groups have different collective
experience and characteristics (Lew, 2026), which may breed distinct perceptions about Al. Overall, White
individuals might be the least discriminated against, while the Black individuals may be more vulnerable and
experience discrimination and inequality (Yearby, 2018). Asian Americans have a good standing in socioeconomic
status (Sakamoto et al., 2009), but also experience discrimination as a minority group (McMurtry et al., 2019).

Previous research suggests these racial groups may also have different effectiveness perception of Al. For
example, Black people tend to select Al tools less often than White people in healthcare (Robertson et al., 2023).
On the other hand though, empirical research also indicated that White people may be more inclined to perceive
high risk and low benefit of Al applications and hold a negative attitude (Bao et al., 2022). Asians were found to
hold generally positive attitudes toward Al (Funk et al., 2020; Gao et al., 2020). Despite these finidngs, it is not
clear how these racial groups are similar or different in their perceived Al effectiveness. In addition, as research
suggests different racial groups have different concerns and perceptions about Al tools (Zimmer et al., 2021). How
these groups perceive effectiveness in different fields of Al application, such as healthcare, research, and
journalism (Milne-Ives et al., 2020; Bhardwaj et al., 2024; Ismail et al., 2024), remains to be examined.

Perceived equity of Al may also vary by racial identity. While Al has the potential to promote equity in
healthcare and in the job market (Li et al., 2024; Kassir et al., 2023), research has demonstrated that it may instead
exacerbate inequity in both fields. In healthcare, Al models were found to demonstrate different accuracy across
radial groups in cardiovascular disease detection (Cau et al., 2024), and algorithmic structure in Al is likely to
worsen health inequities with its application (Moore, 2022). In job advertisements, algorithm can be designed in a
way that excludes people of a certain racial affinity, which may consequently make people of color in the U.S.
become more likely to be discriminated against in employment (Dalenberg, 2018). Such experience may in turn
shape different racial groups’ perception in Al’s contribution to equity. Indeed, study shows that when
encountering algorithmic bias, non-White individuals have a less positive view of algorithms (Kim et al., 2024),
potentially due to their existing experiences. Considering the bias of Al algorithms and minority groups’ less
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optimistic view about Al, it is likely that minority groups may have a lower perception of equity brought by Al.
Nevertheless, this tendency is uncertain due to the ability of Al to promote equity, as well as differences among
minority groups. Taken together, more examination is needed regarding how different racial groups perceive
effectiveness and equity of Al, overall and in different fields of application.

RQ1: How do individuals from different racial groups perceive AI’s effectiveness (a) overall, and in specific
fields pertaining to (b) Al detect skin cancer (c) Al support mental health (d) Al predict protein structure (e)
Al produce crops (f) Al write news articles differently?

RQ2: How do individuals from different racial groups perceive AI’s equity (a) overall, and in specific fields
pertaining to (b) healthcare (c) hiring differently?

Individual differences, perceptions, and general Al attitudes

Individual characteristics cab also shape perception about Al (e.g., Zhang, 2022; Babiker et al., 2024). Specifically,
knowledge about Al and risk-taking inclination are two specific individual-level factors that may affect Al related
perception. Empirical research shows that knowledge about Al relates to positive attitudes toward Al (Hasan et al.,
2024), such that individuals with more Al related knowledge also have a higher level of perceived benefits than
risks about Al (Said et al., 2023). In addition, perceived risk about Al use is found to be negatively related to
adoption of Al related tools (Li, 2025), indicating people with higher risk-taking inclination may be more
acceptable to risks and potentially hold a more positive perception. It is plausible that knowledge and risk-taking
inclination is positively related to the perceptions of Al, though it is less clear whether such relationship exists
across all racial groups or only for specific group(s).

Besides factors that potentially shape the perceptions, perceived effectiveness and equity may be
associated with general Al related attitudes. A review of acceptance of Al finds that perceived usefulness and
performance expectancy positively predicts positive Al-related attitudes (Kelly et al., 2023). Studies also show that
perceived fairness (i.e., equity) is weaved into Al related attitude and experiences (Lee & Rich, 2021). In addition,
the public’s attitude toward Al changes (Fast & Horvitz, 2017), and positive perceptions may lead to increased
positive attitudes about Al over time. This study hence proposes the following hypotheses.

H1: (a) Knowledge about Al and (b) inclination for risk are positively associated with overall perceived
effectiveness in each racial group.

H2: (a) Knowledge about Al and (b) inclination for are positively associated with overall perceived equity in
each racial group.

H3: (a) Perceived effectiveness and (b) perceived equity of Al are positively associated with general attitude
towards Al.

H4: (a) Perceived effectiveness and (b) perceived equity of Al are positively associated with attitude change
toward Al.

Data and Measures

Pew American Trends Panel datasets were used for the analysis. Most of the analysis used Wave 119 which was
filed from December 12 to December 18 in 2022 (Pew Research Center, 2022). To observe change of general
attitude toward Al, Wave 132 which was filed from July 31 to August 6, 2023 (Pew Research Center, 2023), was
also included. According to the American Trends Panel survey methodology, the Wave 119 survey’s target
population is non-institutionalized persons ages 18 and older, living in the U.S., A total of 11,004 panelists
responded out of 12,448 who were sampled, for a response rate of 88%. The survey has two forms that contain
different questions, and form 1 was used (N = 5511). Then, the data was filtered to include people who self-identify
as either White, Black, or Asian (N = 4523). To observe attitude change about Al, Wave 132 was used for testing a
specific hypothesis whereby to observe participants’ general attitude change about Al

Knowledge in Al. Participants were asked six questions regarding their knowledge of Al. For each question, 0 was
coded if participants have incorrect answer, and 1 was coded if participants have correct answer (see Appendix for
specific questions). The scores for each question were added up to create the measure about knowledge in Al, with
the lowest possible score 0 and highest possible score 6 (M = 3.87, SD = 2.09).

Risk-taking inclination. Participants were asked “How well do each of the following phrases describe you?”, and a
“comfortable taking risks” item was used to measure risk-taking inclination. The answer ranges from “1 extremely
well” and “5 not at all well”, the item was reverse-coded so that a higher number reflect a higher risk-taking
inclination (1 = not at all well, 7 = extremely well) (M = 3.07, SD = .92).
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Race. Participants with three categories of races were included: “White non-Hispanic”, “Black non-Hispanic”,
“Asian non-Hispanic”, representing White (N = 3618), Black (N = 723), and Asian (N = 182) respondents. To allow
for a comprehensive comparison among the three racial groups, three types of contrast coding were conducted for
race using different racial groups as reference group.

Perceived effectiveness of Al. Perceived effectiveness of Al is measured regarding to which extent participants
perceive Al’s application to different fields is an advance. Participants were asked: “How much of an advance for
medical care is artificial intelligence (Al) that can detect skin cancer”, “How much of an advance for mental health
support are artificial intelligence (Al) chatbots”, “How much of an advance for medical research is using artificial
intelligence (Al) to predict protein structures in people’s cells”, “How much of an advance of agriculture is using
artificial intelligence (Al) to produce drought and heat-resistant crops”, and “How much of an advance for the news

LR N3

media is using artificial intelligence (Al) to write news articles?” Participants choose from “not an advance”, “not
sure”, “a minor advance”, and “a major advance”. The responses were coded on a 1-3 continuous scale, with higher
value indicating participants perceive higher level of advance and thus effectiveness of Al in these sub-fields of
application. “Not an advance” and “not sure” were coded as 1, as participants either explicitly or implicitly indicate
they don’t perceive an advance. “A minor advance” was coded 2, and “a major advance” was coded 3. These five
items were analyzed separately and were also merged into one measure for perceived effectiveness of Al for

subsequent analysis (a = .74, M = 1.73, SD = 0.57).

Perceived equity of Al. Perceived equity of Al in healthcare and hiring were assessed. Participants were asked “If
artificial intelligence (Al) is used more in health and medicine to do things like diagnose disease and recommend
treatments, do you think the issue of bias and unfair treatment based on a patient’s race or ethnicity would...”, and
“If artificial intelligence (Al) is used more by employers in the hiring process, do you think the issue of bias and
unfair treatment based on job applicants’ race or ethnicity would...”. Answers were on a five-point scale, with 1
indicating “definitely get better”, 5 indicating “definitely get worse”, and the answers are reverse-coded so that a
higher number indicates participants perceive more equity of Al (1 = definitely get worse, 5 = definitely get better).
These two items were also analyzed separately and then merged for subsequent analysis (a = .68, M = 3.41, SD =
0.78). It is also noticeable that question about equity in hiring process were only asked for participants who think
bias and unfair treatment in hiring is a problem, which induces missing values. The items were merged in a way
that if a participants answers one of the two questions, the measure would be created by taking the value of the one
answer, and if a participant answers both questions, average is used to create the measure.

Attitude towards Al. Participants were asked “Overall, would you say the increased use of artificial intelligence
(Al) in daily life makes you feel...”, and they chose from “more concerned than excited”, “equally concerned and
excited”, “more excited than concerned”. These responses were re-coded to a 1-3 scale, and a higher number means
being more excited, indicating having a more positive attitude toward Al in general (M = 1.79, SD = 0.70). Attitude
change was also observed using an additional wave of survey (i.e., Wave 132) which includes the same question.
Attitude change was constructed by using the same attitude related variable in Wave 132 subtracted by the variable
in the current wave, with a higher number reflecting positive attitude change over time (M = -0.24, SD = 0.73).

Demographic variables. Education, income, and gender were included. For education, categories include “Less
than high school”, "High school graduate”, "Some college, no degree", "Associate's degree”, "College
graduate/some post grad"”, and "Postgraduate, which was coded on a 1-6 scale with higher number indicating higher
level of education. Gender was also included (0 = a man, 1 = a women). Income was assessed with participants’
family income and was categorized into “lower income”, “middle income”, and “upper income” after adjusting for
differences in purchasing power by geographic region and for household size in the survey, and it was coded into a

1-3 scale with a higher number indicating a higher income.
Analytical strategy

First, planned orthogonal contrasts were constructed to assess three different racial groups with two contrasts. The
first contrast is created using one race as contrast of interest, then the second contrast was created in a way that it is
centered, and orthogonal to the first one to represent contrast of the other two groups. For example, Black is in
contrast with White and Asian in the first contrast, then White is in contrast with Asian in the second contrast.
Three types of contrast were created using three different racial groups as the first contrast of interest, to allow for

more comprehensive comparison. These contrasts of race were then used to in a regression analysis to predict the
overall as well as specific perceived effectiveness and equity. As these comparisons are unplanned and exploratory
in nature, the Scheffé approach which is more conservative in rejecting the null hypothesis was used to calculate
the p-value of the results (Klockars & Hancock, 2000; Scheffe, 1953). Specifically, the observed F-statistic for each
contrast was divided by (m-1) where m is the number of groups (in this case, m = 3), and the resulting adjusted F-
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statistics were then used to compute more conservative p-values from the F-distribution. Then, multiple regression
was used to examine the relationship between knowledge in Al and risk-taking inclination’s relationship with these
perceptions in each racial group, as well as the perceptions’ relationship with general attitudes toward AT among all
participants.

Results

Black has the lowest mean as well as a significantly lower level compared to the other two groups altogether
regarding perceived effectiveness overall (b = -.11, p < .01, t(4512) = -3.87), in Al detect skin cancer (b =-.29, p <
.001, t(4500) = -6.20) and Al produce crops (b = -.25, p < .001, t(4500) = -5.21). White has both the lowest mean
and a significantly lower level compared to the other two groups in their perceived effectiveness about Al support
mental health (b = -.18, p <.001, t(4503) = -6.05), predict protein structure (b = -.19, p <.001, t(4496) = -4.89), and
write news articles (b = -.23, p <.001, t(4493) = -8.44). Asian has both the highest mean and a significantly higher
level of perceived effectiveness overall (b = .22, p <.001, t(4512) = 5.03), in Al support mental health (b =.18, p <
.05, t(4503) = 3.49), predict protein structure (b = .34, p < .001, t(4496) = 5.00), and produce crops (b = .25, p <
.01, t(4500) = 3.69). RQL1 is answered. See Table 1(a) and (b) for details such as standard error, see Figure 1 for a
visualization of overall perceived effectiveness, and Figure 2 for perceived effectiveness in different fields by racial
groups.

With regard to perceived equity of Al, Black consistently have both a lowest mean and a significantly
lower level of perception compared with the other groups together regarding equity of Al overall (b =-.25, p <001,
t(4459) = -6.10), in health care (b = -.29, p <.001, t(4448) = -6.31), and hiring (b = -.24, p <.001, t(3580) = -4.70).
Asian has the highest mean and significantly higher level of perception for equity overall (b = .26, p < .01, t(4459)
= 4.45) and in healthcare (b = .29, p < .01, t(4448) = 4.44). RQ2 is answered. See Table 2(a) and (b) for details. See
Figure 3 for a visualization of overall perceived equity, and Figure 4 for perceived effectiveness in different fields
by racial group.

Knowledge about Al is consistently a positive significant predictor for both overall perceived effectiveness
and equity across the racial groups, with and without taking consideration into demographic variables. Risk-taking
inclination though, is only a positive significant predictor for perceived effectiveness overall for White, and it is not
significantly related to perceived equity for any of the groups. These results support H1(a) and H2(a), partially
support H1(b), and reject H2(b). See Table 3 for details.

Perceived overall effectiveness (b = .32, p <.001, t(2, 5403) = 19.06, 7> = .06) and equity (b = .14, p <
.001, t(2, 5403) = 12.02, , »,*> = .03) are significantly positively associated with general attitude toward Al, with a
medium effect size for the former and small effect size for the latter, based on conventional benchmarks for partial
eta square (e.g., Lakens, 2013; Cohen, 1988). This relationship still holds after taking into account of demographic
variables, supporting H3. However, perceived overall effectiveness (b = -.09, p < .001, t(2, 4929) = -4.63, > =
.004) and equity (b = -0.062, p < .001, t(2, 4929) = -4.48, , > = .004) are significantly negatively associated with
general attitude change toward Al, with a small effect size, and this relationship still holds after taking into account
of demographic variables. These results reject H4. See Table 4 for results after taking into account of democratic
variables.

Discussion

This study proposes effectiveness and equity as two major aspects in the public’s perception of AI, and examines
racial disparity in such perceptions among White, Black, and Asian groups. Findings reveal racial groups’
difference in perceived effectiveness and equity of Al both overall and in specific fields of application. Moreover,
findings show factors associated with these perceptions across racial groups, such as knowledge about Al, is
consistently positively related to these two perceptions, while the other predictors’ roles vary by the groups. In
addition, perceived effectiveness and equity are found to be positively related to general attitude toward Al, while
negatively related to change of general attitude toward Al after several months.

Primarily, this study reveals different racial groups’ perceptions about Al. In terms of perceived
effectiveness of Al overall, both Black and White individuals have a lower level of perception when compared to
other groups, while the Black respondents have the lowest average level of such perception. This finding resonates
with previous literature regarding these two groups’ concern about Al, such as Black people have resistance to
algorithmic decisions due to mistrust (Lee & Rich, 2021), which can be barrier to positive perceptions, and White
people tend to have lower perceived benefits of Al (Bao et al., 2022). In contrast, Asian respondents have a higher
overall perceived effectiveness of Al, which may be relevant to the situation that Al development in Asian
countries receives prominent attention and resources (Tiwari, 2022). Indeed, research suggests that Asians are in
general more acceptable of Al technology (Funk et al., 2020). These findings speak with previous research that
there are critical differences across social groups regarding Al related perceptions and experiences (Kim et al.,
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2024; Lee & Rich, 2021), and further adds to our understanding of the differences from the perspective of racial
identities.

Besides the overall perceived effectiveness, this study also reveals nuanced differences across these racial
groups in their perceived effectiveness in different fields of Al application. Black respondents have lower perceived
effectiveness in Al detecting skin cancer and producing crops. These two fields pertain to essential fields for
individuals’ survival regarding health and material resources, and are directly relevant to personal interest. As
previous research shows Black people have a disadvantaged gain of resources (Assari, 2017), their lower perceived
effectiveness of Al in these two fields may exemplify their caution about application of new technology in fields
that directly affect resources that pertain to material wellbeing and self-interest regarding health and food. In
comparison, White people have a lower perceived effectiveness of Al in mental health support, predict protein
structure, and news writing. These fields are relatively less essential and pertain to personal components in mental
healthcare, research, and journalism. This pattern speaks to literature on individual agency (Hitlin & Long, 2009),
and indicate White may have a more cultural expectation on individual agency which focuses on self-centered
control and experience. It also resonates with research that calls for personalization and customizability in Al
development (Chew & Achananuparp, 2022), and further reveals White as a group that may put more emphasis on
these aspects. Asian have a higher perceived effectiveness of Al supporting mental health, predicting protein
structure, and producing crops. Their high level of perceived effectiveness in various fields again reflect Asians’
relatively high acceptance in Al technology and positive view about Al (Funk et al., 2020; Gao et al., 2020).

In terms of perceived equity of Al, Black has a lower level of perception both overall and in specific fields
of healthcare and hiring. This pattern echoes with empirical findings that Al algorithms do not necessarily offer
equal opportunities for healthcare and job application (Cau et al., 2024). This tendency is concerning in that while
Al offers opportunity to promote equity (Frigerio & Rashidian, 2023; Roshanaei, et al., 2023), the Black people,
which is a vulnerable group in this aspect, perceive less equity of Al. In contrast, Asian as another minority group
perceive higher equity of Al overall and in healthcare, potentially due to a less disadvantaged experience in their
socioeconomic attainments (Sakamoto et al., 2009), as well as their general positive attitude toward Al (Gao et al.,
2020).

These findings reveal racial disparity in perception of Al related effectiveness and equity, and yield seveal
implications as Al continues to develop. First, more efforts are needed to make Al benefit different groups. While
studies show Al has potential to benefit people of different backgrounds and mitigate inequities (Li et al., 2024),
the results indicate challenges for realizing such expectation. The Black’s low level of these perceptions may reflect
their relatively negative experience with Al. As study shows people’s perception of Al affects their intention of
using Al related tools (Wu et al., 2024), such low perceptions may also make Black less motivated to use Al, and
potentially widen the digital gap across racial groups. Second, it will be beneficial to promote informed citizenship
and critical thinking when faced with new technology that exert wide influence such as Al. The Asian has a high
level perception of effectiveness and equity, which speaks to their emphasis on science and technology (Wong &
Halgin, 2006), and collective perspective (Lui & Rollock, 2018). These patterns may make Asians put more
emphasis on AI’ advancement in technology and AI’s contribution overall, while downplay other concerns and
implications on individuals. Being over positive about a new technology can also be concerning (Said et al., 2023),
and it can be helpful to provide the public with more information and critics about technology development to
facilitate critical and rational thinking across different groups. Third, different groups have distinct preferences and
concerns about specific fields of Al application. For example, while Black has lower perceived effectiveness of
Al’s application in fields that are relevant to resources, White has lower perceived effectiveness in AI’s application
in fields that are related to personal components. These findings indicate the importance of personalization and
customizability (Chew & Achananuparp, 2022), and call for awareness of group differences in Al development.

Knowledge in Al is consistently positively related to perceived overall effectiveness and equity of Al
across the racial groups, indicating promoting knowledge and understanding in Al can contribute to positive
perception of Al in different racial groups. These results respond to previous calls for examining the role of pre-
existing knowledge in Al related attitudes (Kelly et al., 2023), and shows a consistently positive role of knowledge
in promoting perceived effectiveness and equity of Al. Inclination for risk does not play a role in predicting these
perceptions except for White respondents’ perceived effectiveness. When studies examine individual traits’
relationship with Al related attitude (e.g., Stein et al., 2024), these results show the role of traits may play different
roles in different groups. It is also noticeable that education is positively associated with perceived overall
effectiveness of Al in Black respondents, which is the group that has the lower perceived effectiveness. These
findings ndicate promoting more education, along with Al related knowledge, is an approach to empower this
minority group internally to have a more positive perception of Al in terms of effectiveness, which may affect Al
use and narrow the digital divide.

Both perceived effectiveness and equity are positively associated with Al related attitude, showing these
two perceptions’ important role in constituting general attitude toward Al. However, these two perceptions are
negatively related to the attitude change, reflecting the tendency that individuals are concerned about Al as it
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continues to develop (e.g., Maphosa, 2024), especially for individuals who originally have a higher expectation on
Al related effectiveness and equity.

This study has several limitations. First, it only includes three racial groups, future study should include
more. Second, the dimensions examined in fields regarding effectiveness and equity are limited. Specifically for
equity, there are two fields of examination including healthcare and hiring, with missing data in the hiring aspect.
Future research can incorporate a broader range of fields for examining perceived effectiveness and equity, and
further development and validation of such measures are also needed. Third, the range of scales for effectiveness
and equity are different, future studies can use more consistent scales for constructs regarding perception. Fourth,
this study examines the relationship between individual characteristics and Al related perceptions by each racial
group, which impairs statistical power. Fifth, the cross-sectional data does not allow for causal inference for
relationships examined such as the association between knowledge about Al and perceptions, and more studies can
be conducted to examine relationship with time lag. Lastly, more research is needed to further examine the change
of Al related perceptions and attitudes over time.

With the fast-paced development of Al and the formation of public opinion surrounding this new
technology, this study proposes perceived effectiveness and equity as two aspects in Al related perceptions, and
reveal racial disparity in these perceptions. In addition, this study reveals how such perceptions vary across
different fields, individual level characteristics that relate to these perceptions, and the association between these
perceptions and Al related attitude. These findings call for more efforts from developers and policymakers to put
more emphasis on equity as Al continues to develop, and from communicators and educators to empower different
groups to engage with Al in a rational and beneficial manner.
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Table 1 (a). Descriptives of racial groups and perceived effectiveness of Al

Al detect Al support Al predict protein Al write news
Overall skin cancer mentallil%alth pstructupre Al produce crops articles
Asian  1.92 (.55) 2.19 (.85) 1.61 (.75) 2.12 (.88) 2.15 (.90) 1.52 (.68)
Black 1.70(.62) 1.88(.93) 1.49 (.73) 1.79 (.90) 1.82 (.90) 1.52 (.74)
White 1.71(.54) 2.15(.87) 1.37 (.63) 1.76 (.88) 1.98 (.89) 1.29 (.58)

Note: values in the brackets are standard deviation

Table 1 (b). Comparison across racial groups on perceived effectiveness of Al

Al detect  Alsupport Al predict Al prod Al write
Race Overall skin mental protein procuce news

cancer health structure crops articles
Contrast  Asian and -0, 11%** VA K .001 -.15% - Q5wHE 2%
1 White vs. Black (.03) (.05) (.03) (.04) (.05) (.03)
Asian vs. White -0.21*** -.05 - 23k - 36%%* -17 23H**
’ (.04) (.07) (.05) (.07) (.07) (.05)
Contrast  Asian and Black - 10%** A% -0.18%** - 19¥** -.01 - 23wk
2 vs. White (.02) (.04) (.03) (.04) (.04) (.03)
Asian vs. Black - Q2% F* - 31%* =12 -32%* -33%* .001
’ (.05) (.07) (.05) (.07) (.07) (.05)
Contrast  Black and Q2HE* 18 .18* 34x%* 25%* A1
3 White vs. Asian (.04) (07) (.05) (.07) (.07) (.05)
. -.01 QTHEE - 12%* -.03 Jd6%* - 23k
Black vs. White (.02) (.04) (.03) (.04) (.04) (.02)
R’ .006 .013 .009 .006 .006 .020

Note (1): values in the brackets are standard deviation
Note (2): p value is adjusted using the Scheffé approach

Table 2 (a). Descriptives of racial group and perceived equity of Al

Overall Healthcare Job application
Asian 3.61 (.73) 3.62 (.92) 3.60 (.78)
Black 3.27 (.87) 3.23 (1.02) 3.32(1.00)
White 3.42 (\75) 3.42 (0.82) 3.52 (.86)

Note: values in the brackets are standard deviation
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Table 2 (b). Comparison across racial groups on perceived equity of Al

Race Overall Healthcare Job application
Contrast 1 Asian and White vs. Black -0.25%** - 29%** - 24%**
(.04) (.05) (.05)
Asian vs. White -.18* -.20% -.09
(.06) (.07) (.07)
Contrast 2 Asian and Black vs. White -.01 -.005 .05
(.03) (.04) (.04)
Asian vs. Black -.34%** -.39%** -28%
(.06) (.07) (.08)
Contrast 3 Black and White vs. Asian 26%* 29%* 18
(.06) (.07) (.07)
Black vs. White 16%** J19¥** J19¥**
(.03) (.04) (.04)

Note (1): values in the brackets are standard deviation
Note (2): p value is adjusted using the Scheffé approach

Table 3. Association between knowledge about Al, inclination for risk, and perceived effectiveness and
equity of Al for each racial group

Perceived effectiveness Perceived equity

Asian Black White Asian Black White
Knowledge about .13%*** 08*** LQ9*** .07* Q7% Q7%%*
Al (.02) (.01) (.005) (.03) (.02) (.01)
Risk-taking .07 .04 04%%* .04 .05 -.01
inclination (.04) (.02) (.01) (.06) (.04) (.01
Education -.02 .04%* .01 -.01 .02 .01

(.04) (.02) (.01) (.05) (.03) (.01
Income -.07 .04 .03* 20%* .06 .04

(.06) (.04) (.01) (.09) (.06) (.02)
Gender -.04 - 17%* -.05%* -.15 .03 .02

(.08) (.05) (.02) (.12) (.08) (.03)
Age -.05 -.09** -.02* -.01 .04 L06***

(.05) (.03) .01 (.07) (.04) (.01
R’ 183 159 .149 .086 .046 .036

Note: values in the brackets are standard deviation

Table 4. Association between perceived effectiveness, perceived equity, and general attitude and change

General attitude General attitude change
Perceived effectiveness 28¥** - 11%E*
(.02) (.02)
Perceive equity 5k - Q5% **
(.01) (.01)
Education Q3 x** -.001
(.01) (.01)
Income .02 -.03
(.01) (.02)
Gender - 1 3% .01
(.02) (.02)
Age -.04%** -.Q5%**
(.01) (.01)
R’ .144 .02

Note: values in the brackets are standard deviation
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Figure 1. Perceived effectiveness of Al overall by racial groups
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Figure 2. Perceived effectiveness of Al by racial group in (a) Al detect skin cancer (b) Al support mental
health (c) Al predict protein structure (d) Al produce crops (e) Al write news articles
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Figure 3. Perceived equity of Al overall by racial group
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Figure 4. Perceived equity of Al by racial group in (a) healthcare (b) job application

Vhite Asian Bla hite

Asian Black V ck Wi
Al and Equity in Healthcare Al and Equity in Job Application

70 | Racial Disparity in Perceived Effectiveness and Equity of Artificial Intelligence: Xiaoya Jiang et al.



