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Abstract

This study investigates the association of socioeconomic status (SES) and digital and Al
literacy with types of Chat GPT use by college students, with subsequent implications
for academic self-efficacy and creativity, conditioned by trust. Analyses of a survey of
U.S. college students (N =947) show that SES has a greater association with Al literacy
than with general digital literacy. Two dimensions of Chat GPT activities emerge:
academic support and displacement. Structural equation modeling reveals that Al
literacy is positively associated with both activity dimensions, while digital literacy is
unexpectedly a negative contributor. Further, academic support is strongly linked to
positive outcomes whereas academic displacement is negatively associated. Attitudinal
trust in Chat GPT moderates the overall relationships. Our findings suggest that
conventional digital inequality persists and evolves with generative Al, traditional digital
literacy becomes insufficient in the age of Al, and trust in this new and opaque digital
technology influences these relationships.
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Chat Generative Pre-Trained Transformer (ChatGPT), the conversational Al released by
OpenAl on November 30, 2022, rapidly accrued over 100 million active users within 2
months after its initial launch (Halaweh, 2023). In the context of college education, a
recent survey showed that 30% of U.S. college students had used ChatGPT to complete
written assignments; 60% of those reported using it for more than 50% of their written
assignments (Intelligent, 2023). Some scholars assert that ChatGPT can reduce educa-
tional inequality by providing low-cost personalized tutoring services and learning assis-
tance (Baidoo-Anu et al., 2023; Cotton et al., 2023; Kasneci et al., 2023; Sallam, 2023).
Others are concerned that a digital divide in this domain may emerge (Fui-Hoon Nah
et al., 2023; Mhlanga, 2023), as digital innovations often amplify underlying human and
institutional forces, reinforcing existing inequalities (Toyama, 2011; Van Dijk, 2020).
These inequities may occur in associations of SES with three levels of the digital divide:
skills, use, and outcomes (Van Dijk, 2020; Van Deursen and Van Dijk, 2019). Further,
trust in ChatGPT may influence these relationships. Applying the digital divide frame-
work, this study explores how central influences of socioeconomic status and digital and
Al literacy are associated with engagement in a wide range of reported ChatGPT uses/
activities and in turn related to two important educational outcomes, academic self-effi-
cacy and creativity.

ChatGPT controversy in college education

The ongoing controversy about ChatGPT focuses on its potential to both support and
displace learning in educational settings. On the positive side, ChatGPT can enhance
task efficiency (Halaweh, 2023; Sallam, 2023), encourage student engagement (Cotton
et al., 2023; Kasneci et al., 2023), improve writing skills (Halaweh, 2023), facilitate
information seeking (Arif et al., 2023), and supply personalized tutoring (Baidoo-Anu
etal., 2023).

However, others emphasize that ChatGPT is inherently limited in content quality,
accuracy, and validity (Baidoo-Anu et al., 2023; Sallam, 2023), which can mislead stu-
dents. In addition, concerns abound regarding its potential for misuse and overreliance
(Fui-Hoon Nah et al., 2023; Kasneci et al., 2023), thereby hindering learning outcomes.

Thus, a vital question emerges: does existing digital inequality persist in the context
of ChatGPT use? Supporters champion ChatGPT because of its low-cost access: those
who lack access to educational resources that require memberships (e.g. Coursera and
Grammarly) or are unevenly available geographically can receive personalized assis-
tance in a cost-efficient way (Baidoo-Anu et al., 2023; Haque et al., 2022; Kasneci et al.,
2023). The user-friendly interface also makes it easy for students with lower levels of
digital literacy to access information that would otherwise require more sophisticated
knowledge and skills such as coding.
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On the other hand, past research on the digital divide has highlighted inequality in
access to, skills necessary for, and use of, information and communication technology
and their associated outcomes (Van Dijk, 2020). Much different from the utopian view of
technology being an automatic force for democracy and equality (critiqued by Katz and
Rice, 2002 syntopian perspective) and digital saturation (Norris, 2001), digital divide
research suggests that technology can amplify underlying human and institutional intent
and capacity; as such, it tends to exacerbate existing inequalities (Toyama, 2011; Van
Dijk, 2020). As a key contributor, individuals’ socioeconomic status (SES), encompass-
ing education, occupational prestige, and economic resources (Brooks et al., 2011;
Duncan et al., 1972), often influences how individuals understand, use, and benefit from
technology. Those with greater initial SES are more likely to have earlier and greater
access (Katz and Rice, 2002), develop more knowledge and skills (Hargittai, 2002),
engage in more information-based or capital-enhancing uses and activities (Hargittai,
2010; Hargittai and Hinnant, 2008; Helsper and Eynon, 2010), and reap more real-life
outcomes and benefits more than those with lower initial SES (e.g. making new friends,
expressing political opinions; Van Deursen and Helsper, 2015), thus increasing social
inequality. Thus, the use of ChatGPT can exacerbate fairness issues by putting non-users
at a disadvantage (Cotton et al., 2023), and ultimately reinforcing digital inequality (Fui-
Hoon Nabh et al., 2023; Mhlanga, 2023).

Owing to the contrasting perspectives in the digital divide literature, and the lack of
research on ChatGPT and college students specifically, we hypothesize and test associa-
tions among SES, skills, use/activities, and outcomes in the context of ChatGPT use by
college students.

Contributors to ChatGPT inequality
SES and literacy

Two forms of literacy emerge in the discussion of ChatGPT skills inequality: general
digital literacy and Al literacy. The two constructs are related, as general digital literacy
can provide a foundation for Al literacy (Olari and Romeike, 2021). But they are also
distinct because users who are proficient at traditional digital skills may not possess the
new set of knowledge and skills (e.g. awareness of algorithmic profiling and bias, and
potential for inaccuracies) required by Al technology. Further, experience with Al-related
technology does not guarantee proficiency with other digital platforms. Given this con-
ceptual and practical divergence, we test how both types of literacy are associated with
SES and ChatGPT use.

Digital literacy. Digital literacy refers to “the awareness, attitude and ability of individu-
als to appropriately use and interact with digital technology (tools) to easily and effec-
tively access information in different formats (e.g. text, videos and images) in a digital
environment” (Nikou et al., 2022: 373). Digital literacy focuses on users’ overarching
abilities to utilize conventional digital applications such as email, websites, and social
media (Van Deursen et al., 2016). Extant research consistently shows that individuals
with higher SES are more likely to possess higher digital literacy (Hargittai, 2002, 2010;
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Hargittai and Hinnant, 2008; Helsper and Eynon, 2010; Van Deursen and Van Dijk,
2014), which in turn is associated with more perceived technology usefulness, less dif-
ficulty in use, and more professional development and lifelong learning (Kohnke, 2017;
Mohammadyari and Singh, 2015).

H1. SES is positively associated with digital literacy.

Al literacy. Al literacy reflects the unique knowledge, skills, and understanding required
to interact with Al technologies. The introduction of Al-based technology and applica-
tions creates new challenges for individuals (Carter et al., 2020). Definitions of Al liter-
acy (e.g. Carter et al., 2020; Cetindamar et al., 2022; Laupichler et al., 2022; Long and
Magerko, 2020; Ng et al., 2021) emphasize the need to take both a technical and a social
perspective. People’s abilities to critically utilize and evaluate Al contribute to the suc-
cessful appropriation of Al into individuals’ personal, social, and professional lives (Yi,
2021). Al literacy is expected to be influenced by SES based on prior research on the
skills level of the digital divide. As indicated by Druga et al. (2019), a significant differ-
ence in their ability to understand Al concepts was observed between children from low-
and moderate-income schools and the ones from high-income schools, because the latter
had more experience coding and using advanced technologies. In an investigation of
Al-mediated tools (Goldenthal et al., 2021), household income and device access were
positively associated with the extent to which people were comfortable with Al

H2. SES is positively associated with Al literacy.

SES and activities

SES is typically also associated with variations in users’ digital activities (Van Dijk,
2020). However, limited research has been conducted to examine how college students
use ChatGPT for various activities and how SES is associated with such use. As noted
above, although Al has the potential to provide students with personalized learning sup-
port as intelligent tutors and learning partners (Hwang et al., 2020), the capabilities of
ChatGPT for content generation have raised concerns about its misuse (Fui-Hoon Nah
etal., 2023).

In response, educators recommend managed use. For example, Halaweh (2023)
encouraged reverse searching, through which students use search engines to find support
for ChatGPT content, and Arif et al. (2023) commented that ChatGPT can be used to
assist reviewing literature, structuring writing, and paraphrasing, but it should not be
used to generate the overall framework or text. Table 1 summarizes common educational
activities of ChatGPT discussed in the existing literature and how they have been consid-
ered as recommended (a tool used with critical thinking thus supporting learning) or not
recommended (a tool used without critical thinking thus displacing learning).

We assess such ChatGPT activities by asking students to report the frequency of their
use and analyze those responses to identify possible activity dimensions.
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Table I. Common ChatGPT activities in educational settings.

“Recommended” activities “Not recommended” activities
* assist with brainstorming research ideas * answer exam questions without
* assist with translation or language learning instructor permissions
* conduct some initial information searches * complete assignhments without
for academic assignments, followed instructor permissions
by additional search and information » generate academic citations, without
validation additional search and validation
* create customized learning plans * request information or content without
* enhance understanding of course concepts needing to search for additional
or problems information or validate the information
* facilitate group work or peer-to-peer * summarize assigned reading materials
discussion without reading them

* help structure writing assignments

» proofread and enhance writing assignments
upon completion

* request personalized feedback on
assignments

Source: Arif et al. (2023); Atlas (2023); Cotton et al. (2023); Fuchs (2023); Halaweh (2023); Kasneci et al.
(2023); Sallam (2023); Yu (2023).

RQ1a. Are there multiple dimensions to ChatGPT academic activities?

RQ1b. How is SES associated with dimensions of ChatGPT academic activities?

Literacy and activities

The paradox between the “black box” nature of Al, as represented by autonomy, machine
learning, and inscrutability (Berente et al., 2021), and its surface-level accessibility, as
characterized by its user-friendly interface, natural interactions, and low cost, has led to
debates on how lay people should prepare for the Al era. With the user-friendly format of
chat-based interactions, people may indeed need only general digital literacy to navigate
ChatGPT, without knowing the underlying AI mechanisms (Wang et al., 2022).

Conversely, others argue that Al-specific literacy is useful to appropriately understand
and manage ChatGPT’s capabilities, acceptability, and outcomes (Fui-Hoon Nah et al.,
2023; Mhlanga, 2023), necessary for effective applications and evaluations of AI (Ng
et al., 2021). That knowledge and use are inseparable also corresponds with the under-
pinning logic of explainable AI, which attempts to provide the reasoning behind Al
actions and decisions that can facilitate human trust in AI (Fui-Hoon Nah et al., 2023).
With the large discrepancy between AI’s complexity and its usability, it is uncertain
which form of literacy is more associated with ChatGPT’s activities.

RQ2. How are (a) digital literacy and (b) Al literacy associated with dimensions of
ChatGPT academic activities?
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Educational outcomes of ChatGPT use

We examine two learning outcomes of great scholarly interest in this debate: academic
self-efficacy (ASE) and perceived academic creativity (PAC). ASE, defined as individu-
als’ beliefs in their abilities to attain educational goals, has been identified as a depend-
able indicator of academic success (Honicke and Broadbent, 2016). One way that
ChatGPT use can mitigate educational inequality is by fostering a sense of empower-
ment and agency (i.e. increasing efficacy) through being able to obtain substantial related
material in an organized form. However, delegating tasks to ChatGPT may instead make
individuals feel less capable and engaged in learning (i.e. decreasing efficacy). PAC, as
a combination of solution originality, novelty, and usefulness, is another indicator of
academic achievement (Gajda et al., 2017). Because ChatGPT can generate ideas and
present new information and viewpoints, it may serve as a starting point and elicit more
creative thoughts; however, some scholars are concerned that ChatGPT may replace stu-
dents’ creativity and originality.

RQ3. How are dimensions of ChatGPT academic activities associated with (a) aca-
demic self-efficacy and (b) perceived academic creativity?

The moderating role of trust

Finally, individual differences such as trust may be associated with the way people
engage with Al technology and experience outcomes. Trust plays a pivotal role in digi-
tal literacy and use, as “an attitude of confident expectation in an online situation of risk
that one’s vulnerabilities will not be exploited” (Corritore et al., 2003: 740). In the
educational context, ChatGPT’s trustworthiness is primarily assessed based on informa-
tion quality, with perceptions of anthropomorphic intelligence supporting user trust
through interactivity and social intelligence (Sun et al., 2024). Extant studies mainly
investigate the direct effects of trust, as seen in the Modality-Agency-Interactivity-
Navigability model (Sundar, 2008) and technology acceptance research (Wu et al.,
2011). For example, Tossell et al. (2024) found perceived trustworthiness of ChatGPT
predicted students’ intent to rely upon it for future educational purposes. Likewise,
Choudhury and Shamszare (2023) demonstrated that trust in ChatGPT predicted peo-
ple’s intent to use and actual use of it. More subtly, trust can mediate between percep-
tions and prior experiences with, and use and evaluation of, an online technology
(Corritore et al., 2003).

We extend this research by proposing trust as a qualifying condition for relationships
with the uses and outcomes of ChatGPT. As trust signals willingness to rely on a techno-
logical device (Molina and Sundar, 2022), the associations of digital literacy and Al lit-
eracy with ChatGPT activities may be stronger among students who trust it more.
Similarly, associations of use may be more associated with reported outcomes when the
user trusts this inscrutable resource. Only one existing study on ChatGPT treated trust as
a moderator, remarking that perceived enjoyment was related to positive attitudes toward
and intentions to use ChatGPT only under the condition of high trust (Rahman et al.,
2023), yet that study did not investigate ChatGPT use.
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Figure |. The conceptual model depicting potential inequalities in the context of ChatGPT.

RQ4. How does trust moderate relationships of (a) SES with digital and Al literacy,
(b) SES with ChatGPT academic activities, (c) digital and Al literacy with ChatGPT
academic activities, and (d) ChatGPT academic activities with academic self-efficacy
and perceived academic creativity?

Figure 1 presents the conceptual model. Given the purpose of model testing, a large-
scale quantitative survey was the most suitable methodological choice for examining
multiple relationships within a large sample of relevant respondents. This approach
aligns with the quantitative research tradition in the study of the digital divide (Hargittai
and Hinnant, 2008; Katz and Rice, 2002; Van Dijk, 2020; Van Deursen and Van Dijk,
2014).

Method

Procedure

All survey measures were pilot-tested with a sample of college students (N=360) at one
university conducted from October 9 to November 14 to assess measurement validity
and reliability (details available from the first author). Students received research credit
for their participation. The pilot survey also provided two open-ended comment boxes
and asked participants to fill in other schoolwork-related activities not listed; however,
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no other distinct activities emerged, indicating that the list from Table 1 offered good
coverage. In the full study, the participants were informed of the general purpose of this
study, provided online consent, and proceeded to the main questionnaire, which took
approximately 9 minutes. Their participation was compensated by Qualtrics. Both stud-
ies received human subjects research authorization.

Participants

For the full study, we collected a purposive but not representative national sample of U.S.
college students by recruiting participants via Qualtrics through their panelist pools dur-
ing November 2023. The sample consisted of 947 ChatGPT users, from U.S. adult (lim-
ited to 18 through 35years old) college students from 4-year colleges/universities (no
city/community colleges, online programs, or international exchange students).

Measures

Table 2 provides sociodemographic information and scale descriptive statistics. Scale
reliability was assessed using McDonald’s Omega generated with maximum likelihood,
an approach that overcomes some shortcomings of Cronbach’s alpha (Hayes and Coutts,
2020).

Socioeconomic status. Based upon an extensive review of literature on SES measures
(please see Supplemental Appendix A for a summary), and analysis of preliminary meas-
ures in the pilot study, SES was measured by 7 questions concerning first-generation
college student status, percentage of student loans, parental education, estimated family
income, perceived family social class, and socioeconomic ladder. We collapsed infre-
quent categories and recoded reversed items so that higher values on each item repre-
sented higher SES. Exploratory factor analysis (EFA) revealed two dimensions, with
sufficient indicator loadings onto the respective dimensions (Howard, 2016). The first
factor was family SES, containing 5 measures (mother education, father education, esti-
mated family income, perceived family social class, and socioeconomic ladder;
Omega=.72). The second factor was student SES (first-generation college student status,
percentage of student loans; Spearman’s rho=.16, p <.001). Accordingly, two-factor
scores were generated (r=.19, p <.001). This indicates that students’ financial, social,
and cultural resources within college can be relatively independent from their family
SES, at least in the case of U.S. college students.

Literacy: digital literacy and Al literacy. Ng’s (2012) digital literacy scale included 10 items
representing three dimensions (technical, cognitive, and socio-emotional; Table 2, p.
1070) and has been used widely in educational contexts; Nikou et al. (2022) adapted it
by dropping one item about collaboration. We further dropped one item about collabora-
tion and included 8 seven-point Likert-type items that focus on individuals’ digital lit-
eracy (Omega=.90).

Al literacy was measured with 12 seven-point Likert-type items from the Al Literacy
Scale developed by Wang et al. (2022), encompassing four subdimensions: awareness,
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Table 2. Descriptives.

SES indicators

You or Siblings First-Generation College Student %

Yes (0) 50.2

No (1) 49.8

Percent College Expenses Subsidized (includes M SD

work-study, Pell grant, Federal Supplemental Education Opportunity 43.18 30.10

Grants, TEACH grants, military family grants, student loans, etc.; but

not an academic, athletic, or other merit fellowship) (0%-100%)

Student SES Scale (factor score) -.040 .988

Parent Education (%) Mother Father

Less than high school 4.9 5.2

High school diploma or equivalent 13.5 17.5

Some college but no diploma 18.2 15.9

Associate degree, academic (ex: AA, AS, AAS, ABA) or occupational/ 13.8 12.1

vocational (ex: DAT, CW, AASN, DHAD)

Bachelor’s degree (ex: BA, AB, MS) 314 259

Master’s (ex: MA, MS, meng, med, MSW, MBA) 14.4 16.4

Doctorate (ex: phd, edd) or professional degree (ex: MD, DDS, DVM, 39 7.0

LLB, |D)

Family Income %

< $25,000 5.5

$25,000 - $50,000 17.0

$50,000 - $75,000 21.6

$75,000 - $100,000 21.2

$100,000 - $150,000 17.3

$150,000 - $250,000 10.3

> $250,000 7.0

Class %

Lower 57

Lower-middle 20.9

Middle 45.1

Upper-middle 22.0

Upper class 6.3

SES ladder (1 =lowest to 0= highest) M SD
5.47 2.03

SES Family Scale (factor score: parental education, income, class, ladder) .073 1.00

Demographics

Age M SD

Years 27.1 53

Gender %

Male 36.7

Female 61.2

Non-binary 1.6

Prefer not to say 04

(Continued)
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Table 2. (Continued)

SES indicators

Race/Ethnicity %

East or South Asian/Asian American 8.6

Black/African American 20.8
Hispanic/Latino 12.1

Middle Eastern/Arab American 1.2

Native American/Alaska Native 1.2
White/European American 535
Hawaiian/Pacific Islander 0.7

Other 1.9

ChatGPT Activities M SD
Academic Support 2.56 1.03
Academic Displacement 2.18 I.11
Literacy M SD
Digital literacy 5.55 1.05
Al literacy 5.40 97
Trust M SD
Attitudinal Trust 5.14 1.18
Educational Outcomes M SD
Academic Self-Efficacy 4.98 1.40
Perceived Academic Creativity 4.80 1.49
N 947

usage, evaluation, and ethics. Although the scale is new, Celik’s (2023) study corrobo-
rated its reliability. We performed confirmatory factor analysis (CFA) based on the cutoff
values (RMSEA =< .06, SRMR = .08, and CFI = .95) proposed by Hu and Bentler (1999).
Because the awareness and evaluation dimensions were highly correlated (Brown, 2015),
r=.92, we removed the awareness dimension and attained an excellent model fit
(RMSEA=.03, CFI=.99, SRMR =.02), with strong factor loadings (>.7). Because the
second-order CFA model fitted well, Al literacy was examined on the second level
(Omega=.89).

Use: ChatGPT academic activities. Participants indicated their frequency of using Chat-
GPT for the 12 schoolwork activities mentioned above on a 5-point scale (1=~Not at all;
S5=Every day). See Table 3 for activity frequencies.

Outcomes: academic self-efficacy and perceived academic creativity. ChatGPT users reported
the extent to which they believed ChatGPT improved their ASE with 4 seven-point Lik-
ert-type items adapted from the General Academic Self-Efficacy Scale by Van Zyl et al.
(2022) (Omega=.89, loadings > .75). Also, they reported the extent to which extent they
believed ChatGPT enhanced their PAC, such as “I more often have new and innovative
ideas in my schoolwork because I use ChatGPT,” with 4 seven-point Likert-type items
adapted from positive items from the Self-Rated Creativity Scale by Tan and Ong (2019)
(Omega=.91, loadings > .8).
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Table 3. ChatGPT activity frequencies.

Frequency

(M, SD)
Academic Support 2.56, 1.03
#1 Improve your understanding of course concepts or problems 261, 1.22
#2 Assist with brainstorming schoolwork ideas 2.66, 1.18
#3 Proofread and improve writing assignments upon completion 261, 1.25
#4 Conduct some initial information searches for schoolwork 2.55, 1.21
#5 Help structure writing assignments 2.64, 1.21
#6 Assist with translation or language learning 245, 1.28
#7 Request personalized feedback on assignments 245, 1.24
#8 Create study plans and schedules 2.44,1.27
Academic Displacement 2.18, I.11
#9 Complete assignments without instructor permission 2.18, 1.25
#10 Answer exam questions without instructor permission 2.05, 1.25
#11 Generate academic citations, without additional search and validation 2.23,1.30
#12 Summarize assigned reading materials without reading them 2.26, 1.22
N 947

Moderator: trust. Trust was measured with 4 seven-point Likert-type items from the
attitudinal trust measure employed by Molina and Sundar (2022) regarding how much
participants think ChatGPT is credible, reliable, accurate, and factual (Omega=.88,
loadings > .8).

Demographics. For gender, respondents indicated whether they identified as male,
female, or non-binary. As the percentage for the last category is small (< 1.6%), only
male (0) and female (1) were included in the analysis. For racial-ethnic backgrounds, the
survey provided seven common categories, along with “other.” After collapsing catego-
ries with small sizes (<1.9%) into “other,” the sample consisted of White/European
American (53.5%), Black/African American (20.8%), Hispanic/Latino (12.1%), and
East or South Asian/Asian American (8.6%) (see Table 2).

Table 4 displays correlations among the main variables.

Analyses

Based on Osborne’s (2013) criterion that skewness and kurtosis with absolute values
smaller than 1 should not raise concern, several variables demonstrated slight violations
of the normality assumption (maximum skewness=—1.78, maximum kurtosis=—2.00).
Therefore, we employed Maximum Likelihood Estimation with Robust Standard Errors
(MLR; Satorra and Bentler, 1994) due to its robustness against non-normality. CFA sug-
gested the measurement model provided a good fit, RMSEA=.04, CF1=.96, SRMR =.05.
Structural equation modeling (SEM) was conducted using Mplus 8.10. For moderation,
we conducted a split sample path analysis (low vs high trust) in consideration of the
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Table 4. Pearson correlations.

Variables | 2 3 4 5 6 7 8

I Family SES - — - - -

2. Student SES 206" — — — — — — —

3. Digital Literacy .019  -.076" — — — — — —

4. Al Literacy 081" -.089" 7197 — — — — —

5. Support 185" —260" .053 234" — — — —

6. Displacement 215" -243"  -058 105 790" — — —

7. ASE .051 -.157" 3027 473" 466 3357 — —

8. PAC 094™  -.170™ 2417 419" 539" 400" 786" —

9. Trust 071% - 108%* 3720 539wk 37|%k 265%F  527%F 5RO

*p<.0l, ¥ p <.05; two-tailed.

Digital Literacy
R?=.04" Sage
\

Perceived Academic Creativity
A= 41

—> "p<.05*" p<.01""* p<.001

- == =>» *p<.10

Figure 2. Significant SEM paths in the tested model.

sample sizes and model complexity. Although the significance of moderation/interaction
terms cannot be tested with this approach, it provides an overview of noticeable differ-
ences in path directionality and magnitude.

Results

SEM indicated an adequate model fit, RMSEA=.04, CFI=.95, SRMR=.07 (Figure 2).

SES with literacy and with activities. H1 and H2 predict SES to be positively associated
with digital literacy and with Al literacy among U.S. college students who use Chat-
GPT. Contradicting H1, a significant negative path was found from student SES to
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digital literacy (B=-.08, p=.01). Supporting H2, a significant positive path was
found from family SES to Al literacy (8=.08, p=.05), while the influence of student
SES was negative (f=—.12, p=.01).

For RQla, CFA (RMSEA=.07, CFI=.97, SRMR=.03) confirmed two dimensions of
ChatGPT use for educational activities revealed by the pilot study: academic support
(#1-#8; Omega=.94), and academic displacement (#9-#12; Omega=.91). For RQlb,
family SES was positively related to use for academic support (f=.21, p<.001), with
student SES negatively associated (f=—.24, p<<.001). Similarly, family SES (=.26,
p<<.001) and student SES (B=-.26, p<<.001) were positively and negatively, respec-
tively, associated with academic displacement.

Literacy with activities. RQ2 focuses on associations of both literacies with ChatGPT aca-
demic activities. Results show that digital literacy was negatively related to both support
(B=-33, p<<.001) and displacement (f=-.35, p<<.001) (RQ2a), and Al literacy was
positively associated with academic support activities (f=.53, p<.001) and displace-
ment ($=.33, p<.001) (RQ2b).

Activities with outcomes. RQ3 is concerned with the associations between ChatGPT
academic activities and academic self-efficacy and academic creativity. Support
(B=.93, p<.001) and displacement activities (f=—46, p<.001) were significantly
associated with ASE, and support (f=.93, p<<.001) and displacement (3=-.38,
p<<.001) were significantly associated with PAC. For both outcomes, academic sup-
port activities had strong positive associations, while academic displacement ones had
negative relationships.

Split sample analysis of trust. Split sample path analysis revealed several important differ-
ences for RQ4 (see Figure 3). Noticeably, family SES was negatively associated with
digital literacy when attitudinal trust was low (f=—.10, p=.03), while this path was non-
significant when trust was high; and its association with Al literacy was non-significant
with low trust (8=—.02, p=.73), as opposed to high (f=.11, p <.001). Student SES was
negatively associated with digital literacy (f=-.12, p=.01) and Al literacy (f=—.13,
p=.01) under high trust, and the associations were non-significant under low trust. Trust
moderated the paths of literacy to activities: the negative effect of digital literacy on
academic support (f=-.31, p<<.001) under low trust was non-significant under high
trust, and its association to displacement was weaker under high trust (f=-.13, p=.02)
as opposed to low (f=-.33, p<<.001). For Al literacy, its association with displacement
(B=.23, p<.001) was only significant under high trust. Finally, trust moderated out-
comes. Surprisingly, academic support had stronger associations with ASE (B=.60,
p<<.001) and creativity (=.65, p<.001) under low trust than it did with ASE (=36,
p<<.001) and creativity (=.46, p <.001) under high trust. Displacement was only nega-
tively associated outcomes with ASE (f=-.24, p <.001) and creativity (3=-.17, p=.007)
under the condition of low trust, and the associations became non-significant under high
trust. Using ChatGPT for academic displacement activities, while having lower trust for
it, clearly represents a negative experience.
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Figure 3. Significant paths under low vs high trust.

Discussion

The present study explores how the digital divide may manifest in the era of advanced
Al technology, with a specific focus on ChatGPT use by college students. We draw
from digital divide research to suggest possible relationships among SES, digital and
Al literacy, ChatGPT use for academic activities, and how those activities may be
related to academic self-efficacy and creativity. The proposed model explained a
good amount of variance in ChatGPT use and a greater amount in academic out-
comes. Moreover, trust appeared to moderate these relationships. Table 5 summa-
rizes the results.
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Table 5. Summary results for hypotheses and research questions.

H or RQ

Result

HI. SES is positively associated with
digital literacy.

H2. SES is positively associated with Al
literacy.

RQIla. Are there multiple dimensions
to the common ChatGPT activities?
RQIb. How is SES associated with
dimensions of ChatGPT academic
activities?

RQ2. How are (a) digital literacy

and (b) Al literacy associated with
dimensions of ChatGPT academic
activities?

RQ3a. How are dimensions of
ChatGPT academic activities associated
with academic self-efficacy?

RQ3b. How are dimensions of
ChatGPT academic activities associated
with creativity?

RQ4a. How does trust moderate
relationships of SES with digital and Al
literacy?

RQ4b. How does trust moderate
relationships of SES with dimensions of
ChatGPT academic activities?

RQ4c. How does trust moderate
relationships of digital and Al literacy
with dimensions of ChatGPT academic
activities?

RQ4d. How does trust moderate

the relationships of general frequency
of dimensions of ChatGPT academic
activities with academic self-efficacy
and creativity?

Additional: Gender and Race/
Ethnicity

Student SES negative

Family SES positive
Student SES negative
Academic support & academic displacement

Family SES positive on support & displacement
Student SES negative on support & displacement

Digital literacy negative on support &
displacement
Al literacy positive on support & displacement

Support positive
Displacement negative

Support positive
Displacement positive

Family SES negative on digital literacy only under
low trust

Family SES positive on Al literacy only under high
trust

Student SES negative on digital & Al literacy only
under high trust

Stronger under high trust

Digital literacy more negative on support &
displacement under low trust

Al literacy positive on displacement only under
high trust

Support more positive on ASE under low trust
Displacement negative on creativity only under
low trust

The gender divide persists in both literacies, types
of activities, educational outcomes, and trust
with significant negative relationships with being
female (correlations ranging from -.1 | to -.20).
The advantages of white respondents remained
prominent. However, black respondents reported
greater use despite lower literacy. Overall,
ChatGPT brings about both new opportunities
and risks for disadvantaged groups.
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ChatGPT activities

We identified two dimensions of ChatGPT activities, academic support and academic
displacement, which align with educators’ recommendations of ChatGPT uses. The
examination of activity outcomes suggests the positive associations of academic support
with both academic self-efficacy (ASE) and perceived academic creativity (PAC).
However, their negative relationships with academic displacement underscore the impor-
tance of how students use ChatGPT. The positive influence of support activities implies
that the generated ideas or suggested sources may enhance users’ perception of their own
ASE and creativity instead of degrading it, despite the delegation of some control to Al,
which corresponds with the past finding that the introduction of ChatGPT improved the
students’ critical, reflective, and creative thinking and that ChatGPT enhanced student
confidence in research (Essel et al., 2024).

In contrast, displacement activities may reduce students’ confidence in their own abil-
ities to achieve academic goals or generate innovative solutions, potentially impairing
their learning motivation if they perceive Al as more competent than humans. This
insight contributes to our understanding of the potential risks and disadvantages of using
ChatGPT, especially since prior studies did not distinguish the influences of different
uses on critical thinking (e.g. Essel et al., 2024) or have primarily focused on direct
usability issues such as flawed content quality (e.g. Ajlouni et al., 2023). Without long-
term data, we lack evidence on how academic displacement might affect learning out-
comes. Yetitis conceivable that reduced engagement in academic reading and information
searching could hinder the development of essential skills like attention span, informa-
tion-seeking, and in-depth content comprehension. This could place them at a disadvan-
tage in an information-driven society. These findings also echo the sociocultural
perspective outlined by Wertsch (1991), through which ChatGPT can be viewed as a
mediating tool between human cognitions and action in learning, and consequently influ-
ences how students approach problem-solving and impact their cognitive outcomes.

SES

Our analysis identified two distinct components of SES for U.S. college students: family
SES and student SES. The family-student SES distinction may be rooted in the individu-
alistic tradition of American culture and societal practices of self-reliance in college edu-
cation. Thus, the two aspects need to be analyzed and interpreted as separate dimensions.
Indeed, the results revealed rather distinct associations with the two SES components.
While the non-significant path from family SES to conventional digital literacy might
suggest a decreasing digital divide among college students, we identify a positive asso-
ciation between family SES and Al literacy, which may indicate the perseverance of
SES-based inequality in this novel context. Potentially, the results demonstrate a reduced
knowledge gap in general Internet skills owing to improved training and application, but
the gap remains salient for more advanced technologies (e.g. Al), perhaps because the
corresponding educational resources are more scarce and privileged. Beyond literacy,
family SES also plays an encouraging role in ChatGPT use regardless of activity type,
given its positive associations with academic support and displacement activities.
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In contrast, we observed negative relationships of student SES with both forms of
literacy and both dimensions of activities. It is conceivable that those with lower student
SES face more life challenges, starting their education with less social, financial, and
cultural capital, especially as first-generation and loan-burdened students. These chal-
lenges may lead them to take on paid jobs, which could both encourage the development
of digital skills for problem-solving and result in greater reliance on ChatGPT due to
limited time and energy for academic pursuits.

Literacy

Unexpectedly, we observe negative associations between digital literacy and ChatGPT
use: those possessing greater conventional digital skills are not more, but less, active
users. A potential explanation might be that higher digital literacy may entail mastery of
a greater range of digital technologies, so individuals might have used other tools serving
the same purposes rather than ChatGPT. Alternatively, they may be more ingrained in
their accustomed methods for completing academic tasks, hence being less inclined to
use ChatGPT because of confidence deriving from their conventional advantages. In
addition, more digitally literate individuals may be more cautious about Al-generated
information as they may be more aware of possible risks.

Conversely, Al literacy positively contributed to its use. Returning to the ongoing
debate regarding whether Al-specific literacy is a necessity in the new era (e.g. Ng et al.,
2021; Olari and Romeike, 2021; Wang et al., 2022), we find that Al literacy provided
stronger explanatory power than conventional digital literacy. This finding provides
empirical evidence for the conceptual distinction between digital and Al literacy in pre-
dicting Al user behavior and suggests a pressing need for Al-specific education and
training. Such education will be essential for equipping students with the indispensable
knowledge and skills to fully harness the positive potential of Al, despite its “black-box”’
nature. Furthermore, the positive associations between Al literacy and both academic
support and displacement underscore that greater skills allow for more understanding
and use of recommended and non-recommended activities. Therefore, there is a need for
increased pedagogical efforts to educate students about the potential risks associated
with some kinds of Al activities.

Trust

Associations between SES and literacy and activities were found to be more pronounced
under high trust in ChatGPT. If distrusting ChatGPT, individuals may be less motivated
to learn and use it even with supporting resources. Alternatively, they might feel less
confident in their abilities to master Al, viewing it as an unreliable and elusive technol-
ogy. More interestingly, the analysis showed that individuals with higher digital or Al
literacy were more conservative about ChatGPT use across activities under lower levels
of trust. While we might expect that greater Al literacy would help guide students to
avoid displacement activities, greater trust in ChatGPT seems to reduce those concerns.
This also suggests that trusting students may be more educated about the benefits of Al
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and are more inclined to use Al technology for academic support, whereas distrusting
students may focus more on the limitations and hazards of Al

Counterintuitively, we found that academic support activities were more strongly
associated with the two academic outcomes under low trust rather than high. One pos-
sible explanation could be that users with low trust perceive more autonomy and less
reliance in use and thereby tend to attribute task success to themselves, therefore receiv-
ing greater psychological gains from use. Meanwhile, the results revealed that only under
low trust were displacement activities negatively associated with both outcomes. This
suggests that individuals with less trust in ChatGPT ironically experienced stronger out-
comes, both positive and negative, from both types of activities. That low-trust individu-
als perceived more harm from displacement activities resonates with the past digital
divide finding that those who express more concerns also perceive more harm (Blank
and Lutz, 2018). It is also possible that those with lower trust were more likely to pay
attention to their uses and the relationships of use to outcomes with more mindfulness
and awareness rather than “simply” trusting that use would be unproblematic. Overall,
our findings extend past research on trust and technology adoption to the novel context
of ChatGPT use and build on previous ChatGPT research (Choudhury and Shamszare,
2023; Tossell et al., 2024) by testing the moderating role of trust.

Limitations and future research

Though the full sample was collected nationally, it is not representative of U.S. college
students. Another limitation lies in the cross-sectional nature of this study. For the
establishment of causal relationships, future research could benefit from gathering lon-
gitudinal data as well as objective measures of ChatGPT use and outcomes to further
investigate the implications of ChatGPT use on the learning outcomes of college stu-
dents. In addition, we encourage researchers to explore ChatGPT inequality using quali-
tative and mixed-methods designs to further elucidate college students’ subjective
perceptions and attitudes of ChatGPT use. Finally, though not hypothesized, we note
results for gender and race/ethnicity divides in digital literacy and ChatGPT use, which
should be explored by future research.

Conclusion

Our study underscores how SES-based digital inequalities may evolve in the novel
context of ChatGPT. Household and individual SES levels exert distinct influences,
with individual SES (i.e. student SES) proving to be more powerful in the college stu-
dent context independent of household SES (i.e. family SES). College students with
higher family SES tend to use ChatGPT more frequently, potentially due to greater
cultural and material support for GenAl use. In contrast, those with higher student SES
tend to use ChatGPT less, which may suggest that they may rely on less scaffolded
learning due to increased resourcefulness in their college life. Therefore, policymakers
should consider the interplay between these factors when designing and providing
external support to promote educational equality. Notably, our findings suggest that
while digital literacy negatively influences both dimensions of ChatGPT activities, Al



Zhang et al. 19

literacy positively impacts them. This emphasizes the necessity for education programs
focused specifically on Al literacy, in addition to general digital education, and the
potential risks associated with ChatGPT activities that may displace desired academic
processes. The moderation test additionally indicated that lower trust in ChatGPT leads
to more cautious use and better outcomes, highlighting the need to manage student trust
to prevent overreliance. To address the new challenges of the digital divide brought by
Al our considerations of educational Al should be not only technological but also peda-
gogical, ethical, social, cultural, and economic (Markauskaite et al., 2022). A more
viable approach may involve careful promotion of Al-specific education, including jus-
tifiable bases for trust in ChatGPT, in both pre-college and college settings.
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