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Abstract

Background: The advent of generative-artificial intelligence (Al) applications introduces new challenges for colleges. Importantly,
the growth of these applications requires faculty to adjust their pedagogy to account for the changing technological landscape.
Objective: As colleges wrestle with the implications of these applications, it is important to understand college students’ per-
ceptions and use of generative-Al.

Method: Undergraduate college students’ (in psychology courses) were surveyed about their use and perception of these applications.
The sample was from five U.S. universities; primarily made up of women, and included White, Hispanic, and Black participants.
Results: Most students were familiar with these applications, yet less than half had used them in college, primarily to receive help
with assignments. Those not using these applications gave “getting caught” and “cheating” as responses for not using them. Finally,
most students perceived using these applications as cheating.

Conclusions: Students were familiar with these applications and were most likely to use them in humanities courses.
Furthermore, these applications were used most often in writing tasks.

Teaching Implications: The increased use of these applications has led to educators debating whether these applications
should be incorporated into the college classroom. Do these applications have pedological value or are they just another

means for cheating?
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Generative Al and College Students: Use and
Perceptions

It is hard to believe that it has been less than 2 years since OpenAl
(backed by Microsoft) released an early demo of ChatGPT on
November 30, 2022 (Blitchok, 2023). The public response to
ChatGPT was immediate and overwhelming. It took less than a
month for the application to surpass one million users, and 4
months later it had reached more than 100 million users
(Blitchok, 2023). ChatGPT and other generative-Al applications
are natural language processing models that can generate human-
like text (e.g., writing letters and essays, composing music) in
response to conversational text questions/prompts (Blitchok,
2023; Rudra, 2023). These applications provide answers based
on books, websites, and other text-based materials (Rudra,
2023). Moreover, generative-Al applications have flooded the
Internet and changed the way individuals approach all facets of
life, including work and school. The purpose of the present
study was to investigate the use and perception of generative-Al
applications by college students.

Prevalence and Perception of Generative-Al Use

The increasing use of generative-Al applications has led to a
spike in survey research over the past 2 years investigating the

use of these applications. For instance, Delello et al. (2023) con-
ducted a peer-reviewed study in the United States with 165
undergraduate and graduate students. Their online survey study
included both rating questions and open-ended questions (e.g.,
“Does Al use in education have associated risks?”’) that were
scored and used to generate themes. Results showed that most
respondents were familiar with the term “ChatGPT.” In addition,
participants reported concerns about generative-Al applications
leading to misconduct (e.g., plagiarism).

In another peer-reviewed study, Chan and Hu (2023) sur-
veyed 399 undergraduate and postgraduate students in Hong
Kong. There were 26 rating questions and three open-ended
questions (not included in the article) on both knowledge of
generative-Al applications and the use of these applications in
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college. Most respondents reported using these applications.
Answers to open-ended questions (some examples were pro-
vided) showed that students had positive feelings about using
these applications for writing and brainstorming support, but
they also had various concerns including accuracy and ethical
issues.

Finally, Stohr et al. (2024) recruited the largest number of
respondents (N =5,894) yet to investigate generative-Al appli-
cations. Although a published research study, little information
was provided about participant recruitment, other than the par-
ticipants (undergraduate and graduate students) were from uni-
versities and academic disciplines in Sweden. Responses to
their survey, which included only single-item measures,
revealed that students were most aware of the ChatGPT appli-
cation, expressed positive attitudes toward these applications
regarding education, but had concerns about cheating. This
study also examined gender differences (e.g., women were
more negative about the impact of Al on learning than men)
and disciplinary difference (e.g., engineering students used
these applications more than other disciplines).

The peer-reviewed research investigating generative-Al
applications has been outnumbered thus far by several nonpeer-
reviewed surveys conducted in conjunction with websites.
Regarding the latter, although some information was presented
about data collection, limited information was provided about
the questions presented to participants or analytic techniques.
In addition, open-ended questions were sometimes asked, but
the full corpus of answers was not presented. These website
surveys (Intelligent.com, 2023a, 2023b; Study.com, 2023;
Tangerman, 2023; Welding, 2023) all included about 1,000
college students (often a mix of U.S. undergraduate and gradu-
ate students) and showed that these applications are being used
in large numbers, and many students think using these applica-
tions constitute cheating.

The Generative-Al Controversy on College and University
Campuses

The availability of generative-Al applications and their increas-
ing use has led to soul-searching on college campuses as admin-
istrators and faculty wrestle with the question of how these
applications fit into higher education. Some propose these
applications be incorporated into curricula or used as feedback
tools (Wall Street Journal, 2024). Others believe these applica-
tions should be banned outright (Sullivan et al., 2023). It is a
vexing issue that continues to reverberate across campuses,
with no clear resolution in sight (Verma, 2023a). At many col-
leges and universities (e.g., Harvard University, 2024), the use
of generative-Al in a particular class is determined by each
faculty member (Mock, 2023). However, at other schools, use
of these applications for classwork is explicitly prohibited due
to cheating concerns (Rudra, 2023).

In the debate concerning the use of generative-Al applica-
tions in colleges and universities, proponents feel these applica-
tions can aid in learning (see Stohr et al., 2024; Sullivan et al.,

2023), especially helping non-English speaking students (see
Chan & Hu, 2023). They have argued that educators should
leverage these applications to prepare students for a new
reality (Belkin, 2023). On a related point (Intelligent.com,
2023a), some faculty feel that certain disciplines can use
these applications as a catalyst to greater engagement with
material. Thus, the argument is that these applications can be
used for generating ideas, drafting, and editing.

On a practical level, survey respondents (e.g., Intelligent.com,
2023Db) argue that generative-Al applications offer organizational
skills by producing clear outlines, are easy to use, are free, and
save time (see Tossell et al., 2024). Interestingly, some of these
points have been raised in a recent article addressing the use of
these applications for scientists writing external grant proposals
(Parrilla, 2023). Finally, these applications can be seen as a valu-
able resource for students (Thorbecke, 2022) as a starter tool
(e.g., generating ideas for an essay; Chan & Hu, 2023;
Spector, 2023), to explain new concepts (see Rudra, 2023;
Spector, 2023), and aid those who have communication difficul-
ties (Hemsley et al., 2023; Starcevic, 2023), and/or need addi-
tional resources typically available to college students (e.g.,
tutoring; Intelligent.com, 2023c).

Generative-Al detractors believe these applications could be
a looming disaster for colleges. A major worry is that they could
become another means for cheating (Chan & Hu, 2023; Gecker,
2023; Intelligent.com, 2023a, Stohr et al., 2024; Sullivan et al.,
2023; but see Spector, 2023), because they allow students to
submit work that is not their own original content. In fact,
some faculty are so concerned about the use of generative-Al
applications they have deemed it necessary to “ChatGPT
proof’ exam questions and assignments (Gecker, 2023).
Faculty discuss the possibility of having students complete
essay drafts in class, only distributing in-person exams, and
ending traditional homework (Blitchok, 2023). We should
also note that attempts to detect whether text was generated
by a generative Al application are not 100% effective
(Gecker, 2023; Gewirtz, 2023). Indeed, Ghaffary (2023)
noted that Vanderbilt, Michigan State, Northwestern
University, and the University of Texas at Austin, have
stopped using the well-known Turnitin Al detection software
because of accuracy concerns. Moreover, at least one case at
a Texas A&M branch campus led to accusations of cheating,
but most students were exonerated (Verma, 2023b).

There are other concerns about the use of generative-Al
applications. First, these applications may allow students to
complete various tasks but are ineffective in helping students
to learn (Belkin, 2023). Second, some warn that the technology
behind these applications is more limited than people may think
(Thorbecke, 2022). Although the text produced by these appli-
cations may be “human-like,” the text is typically generic,
which is not surprising given that it is produced by a
machine. Third, the use of generative-Al applications to com-
plete work can be viewed as a liability, as one can become
too reliant on these applications to finish tasks (Intelligent.com,
2023Db). Finally, given the proliferation of inaccurate information
on the Internet, some note (Intelligent.com, 2023b) that these
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applications are leading to a “garbage-in-garbage-out” situation
(i.e., incorrect answers that sound authoritative; see Blitchok,
2023), as there are no fact-checkers for the output produced.

The Present Study

In the present study, we administered a self-designed online
survey to undergraduates at five U.S. universities examining
their familiarity with, use of, motivation for using or not
using, and perceptions of generative-Al applications. Some of
these questions were like those asked in prior surveys (e.g.,
use of these applications). However, the present exploratory
study, beyond offering new data, extended prior surveys in
several important ways. First, the present survey offered
greater control over the recruitment of students attending
4-year universities by using participant pools associated with
psychology courses. Second, the number of respondents was
larger than that of prior surveys investigating the use of
generative-Al applications in U.S. colleges, increasing general-
izability and reliability of results. Third, the nature of the
sample allowed us to investigate participant factors that have
not been examined in prior surveys—age, ethnicity, and year
in school. Fourth, given the dearth of published research on
Al use among high schoolers, our survey allowed us the oppor-
tunity to compare Al use across high school and college.
Finally, although understanding one’s motivation to use or
not use generative-Al applications is critical, prior research
has largely not investigated motivational factors.

Method
Transparency and Openness

All data, and material for this study can be found at Golding et al.
(2024) or by request from the corresponding author. The study
was approved by the Internal Review Board at each university
where data were collected. Below, we report how we determined
our sample size, all data exclusions, all manipulations, and all
measures in the study.

Participants

Participants were undergraduate students at five U.S. universities:
public institutions University of Kentucky (» = 658), University of
Alabama at Huntsville (» = 125), University of Texas at El Paso (n
=398), Prairic View A & M University (n =235), and the private
institution Elon University (n=168). These universities were
selected primarily because they allowed for a diverse sample.
The schools included both public and private institutions, land-
grant and regional universities, large and small schools, and
schools that included many minority students.

Participants completed the survey for psychology course credit.
Of the sample, 35 were not U.S. citizens and for 215 English was
not their first language. These respondents were not excluded
because these factors do not prohibit them from using
generative-Al applications. The sample included 1,358 women,

179 men, 19 transgender students and 23 students who listed
“other” for their gender. The average age of participants was
19.82 (SD=2.76), and participants’ average year in school was
1.90 (SD=1.15). Regarding ethnicity, of those who answered
this question, 771 participants identified as White, 392 as
Hispanic, 283 as Black, 50 as Asian, 48 as mixed-race, seven as
Native American, four as Pacific Islanders, and 22 who selected
“Other.” Across the universities, ethnicity varied regarding the
number of White, Black, and Hispanic participants consistent
with the overall distribution of race at these schools.

We should note that three of the five universities had a pri-
marily White sample (University of Kentucky: 531 [89%]
White, 24 Black [4%], 41 Hispanic [7%]; University of
Alabama in Huntsville: 80 [78%] White, six Black [6%], 17
Hispanic [16%]; and Elon University: 135 [88%] White, eight
Black [5%], 10 Hispanic [6%]). One university had a primarily
Black sample (Prairie View A&M University: four [2%] White,
206 Black [94%], 10 Hispanic [4%]), and one university had a
primarily Hispanic sample (University of Texas at El Paso: 21
[6%] White, seven Black [2%], 346 Hispanic [92%]).

Finally, there was a great deal of variability in participants’
majors. Regarding frequency (first major listed was counted),
the five majors with the highest frequencies were: psychology
(n=573), biology (n=2386), business (n="75), kinesiology (n
=70), and education (n=061). In addition, the data indicated
that majors were most likely in the social sciences (n=987,
62%) then the natural sciences (n =418, 26%), humanities (n
=59, 4%), and undeclared (n =32, 2%). There were 87 partic-
ipants (5%) who did not answer this question.

Materials

The Generative Al Survey began with demographic questions
about age, citizenship, English as first language, gender (male,
female, transgender, other), ethnicity (African American,
Caucasian, Latino, or Hispanic American, Native American,
Pacific Islander, Asian, Mixed Ethnicity, Native Hawaiian,
Other), year in college, and disciplinary major. Next, questions
were presented about generative-Al applications. Participants
were informed that generative/Chat Al applications involve
machine learning systems that can generate text, images, code
or other types of content. This content is typically generated in
response to a prompt entered by a user (Aydin & Karaarslan,
2023). Participants were asked: (a) how familiar they were
with generative-Al applications on a 1 (extremely unfamiliar)
to 10 (extremely familiar) scale (a 10-point scale was used
because it offered a much broader spread of options and
because scales with more vs. fewer response categories are
more sensitive and reliable, Alwin, 1997); (b) if they had at
least one Chat Al app on an electronic device; (c) a series of ques-
tions about using these applications in college (use at all, which
subjects, type of work, reason for using or not using) followed by
questions about using these applications in high school'; and (d)
if participants felt that using these applications was cheating and
why or why not. Participant data from all the above questions are
presented in the results.
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Procedure

The self-paced survey was administered between October 25
and December 15, 2023. Participants were presented the
survey via Qualtrics.com and took approximately 20 min to
complete. First, participants were presented with a consent
form. Next, they received the generative-Al Survey. Each ques-
tion was presented on a screen by itself, and participants were
prevented from returning to previous questions. Once the
survey was completed, participants were debriefed, provided
with a copy of the consent form, and given the researchers’
contact information.

Results

Note that all data analyses were exploratory. Also, because par-
ticipants were nested within schools, we computed the intra-
class correlation (ICC) for intercept-only multilevel regression
models corresponding to each of our primary outcome variables
(Lee, 2000). The ICC measures the proportion (from 0 to 1) of
the total variance in the dependent variable that lies systemati-
cally between schools. In other words, it provides a measure of
the degree to which observations within schools are more
similar than observations from different schools. Only when
the ICC is more than trivial (i.e., greater than .10 of the total var-
iances in the outcome variable) are multilevel regression
models needed (Lee, 2000). ICC values for each of our depen-
dent variables were all less than .10 (use in high school =.02;
use in college =.07; is Al cheating = .04; have app =.02; famil-
iarity with AI=.01). Thus, we analyzed our data using single-
level regression models.

Third, because of the relatively low number of participants
who were not U.S. citizens, and/or indicated English was not
their first language, these factors were not analyzed separately,
and all data from these participants were included in analyses.
Fourth, there were a relatively low number of participants
who did not indicate being a woman or a man (42 out of
1583). When examining gender as a predictor in regression
analyses, these participants were excluded, and a comparison
was only made of women versus men. Fifth, because most par-
ticipants indicated being White, Black, or Hispanic, we only
examined the differences (using dummy coding) between
these three groups. Finally, only results significant at p <.05
were presented.

Familiarity With Generative-Al Applications

The overall mean familiarity with generative-Al applications
was 5.63 (N=1,575, SD =2.41). These data (and all other anal-
yses involving rating dependent variables) were entered into a
linear regression analysis to examine participants’ familiarity
concerning generative-Al applications. On Step 1, we entered
age, the dichotomous gender variable (0 =female participant
and 1=male participant), and the dichotomous year in
school variable (0 =Year I or 2 and 1 = Year 3 and beyond).
In addition, we entered the dummy coded variable for race.

The linear regression for this dependent variable showed
that familiarity with generative-Al applications was higher
for men (M=6.13, SD=2.32) than women (M =5.48, SD
=2.40), b=.92, f=.12, t=4.43, p<.001, for younger stu-
dents than older students, b=-.08, f=-.09, t=3.20, p=
.001, and for Hispanic (M=5.82, SD=2.61) compared to
White students (M=5.46, SD=2.29), b= .44, f=.07, t=2.55,
p=.011.

Prevalence of Using Generative-Al Applications

Responses to several questions dealing with prevalence of use
were analyzed in two ways. First, logistic regression was used
on binary-choice questions: “Do you have a generative-Al
application?”; “Have you used a generative-Al application in
college?”’; and “Have you used a generative-Al application in
high school?” Second, chi-square analyses were conducted to
examine the use of generative-Al applications in college
versus high school.

Logistic regressions were conducted on three questions.
First, the analysis on having a generative-Al application did
not yield significant differences for any of the predictors
(overall M=0.45, N=1,583). Next, an analysis was conducted
on using a generative-Al application in college. Overall, less
than half of respondents (M=0.36, N=1,574) acknowledged
using a generative-Al application in college. The logistic
regression showed that: (a) more men (M =0.45) had used
these applications than women (M =0.35), b=.62, Wald’s y’
=11.94, OR = 1.86, p<.001; (b) the use of these applications
was higher for younger respondents than older respondents, b
=—.04, Wald’s y’ =2.89, OR=.96, p=.001; (c) White stu-
dents used these applications more than Black students, b=
A5, Wald’s ){2=9.99, OR = 1.56, p=.002; and (d) Hispanic
students used these applications more than Black students, b
=44, Wald’s ¥ =5.92, OR = 1.58, p =.002. Finally, regarding
the use of generative-Al applications in high school, overall, the
proportion of respondents who had used a generative-Al appli-
cation in high school was .19 (N=1,570). Younger college stu-
dents used these applications in high school more than older
college students, b=—.65, Wald’s y° =52.20, OR = .52, p<
.002, and college students in their first and second year of
college used these applications in high school more than
college students beyond their second year, b=-.92, Wald’s
7 =17.95, OR= 40, p=.005.

Chi-square analysis examined the use of generative-Al
applications in college versus high school and was significant,
2/ (1)=20.16, p<.001, Cramer’s V=.114. The highest per-
centage of students had not used a generative-Al application
in college and had also not used one in high school (N=_847,
54.2%). The number of students who had used a
generative-Al application in both college and high school was
the lowest (N=139, 8.9%). Also relatively low was the
number of students who had not used these applications in
college but had used one in high school (N=156, 10.2%),
and the number of students who had used these applications
in college but not in high school (N=421, 26.9%).



Golding et al.

Generative-Al Use as a Function of Type of Course and
Task

To determine whether there were differences in the type of
college course Al was used, we scored each participant for
the number of social sciences, natural sciences, and humanities
courses they listed. For example, a participant listing “Math”
and “English” had one class in the natural sciences, one in
the humanities, and zero in the social sciences. We found that
13.00% of courses were in the social sciences, 16.10% in the
natural sciences, and 17.20% in the humanities—note the
total percentage is below 100% because there were many
scores of zero. We analyzed the data using a generalized
linear mixed model (accounting for repeated measures) with a
Poisson distribution and log link function (accounting for fre-
quency data). The relationship of course type frequency of Al
use was significant, X°(2)=8.95, p=.011. Pairwise compari-
sons of estimated marginal means using Bonferroni corrections
showed that the only significant difference was that Al was used
more humanities courses than social sciences courses (mean
difference =0.13, SE=0.044, p=.012, 95% CI. [0.211,
2.887]). The same analyses were conducted on high school
classes. Al use was 0.03% in social science courses, 16.17%
for the natural sciences, and 24.94% for the humanities. The
mixed model was significant, X°(2)=152.34, p<.001. Al
was used more in humanities courses than in social sciences
courses (mean difference =0.65, SE=0.056, p<.001, 95%
CI: [0.540, 0.761]), more in natural science courses versus
social science courses (mean difference =0.39, SE=0.047, p
<.001, 95% CIL: [0.295, 0.479]), and more in humanities
courses compared to natural science courses (mean difference
=0.03, SE=0.046, p<.001, 95% CI: [0.130, 0.397)).

There were a wide variety of tasks for which students used gen-
erative Al applications. Frequency counts revealed the six most
prevalent tasks were similar for college (total of top six: 77.0%;
writing: 32.0%; obtaining information: 16.2%; homework/assign-
ments: 13.8%; generate idea: 9.1%; work on problem: 5.9%; and
math problems: 5.9%) and high school (total of top five: 87.2%;
writing: 40.2%; obtaining information: 11.3%; homework/assign-
ments: 18.4%; generate idea: 5.3%; and math problems: 12.0%).

Motivation for Using/Not Using Generative-Al

We examined responses to open-ended questions that assessed
motivation for using or not using generative-Al applications
(e.g., “Why did you use/not use generative-Al applications in
college? and “Why are these applications cheating?”) The
reasons provided allowed us to generate specific representations
of these reasons. To create these networks, we used a combination
of text analysis and Pathfinder data scaling (Schvaneveldt, 1990).
Networks constructed using the Pathfinder algorithm consist of
nodes and links, where nodes represent key concepts in text and
links represent semantic distances between these concepts. To
derive a network, responses were first modeled as vectors within
a “term-by-response” matrix using the bag-of-words model
(Salton et al., 1975). Each row in the matrix represented a

unique term, each column represented an individual participant’s
response, and each cell gave the term’s frequency in each
response. Next, the cosine similarity between pairs of rows
(terms) in the term-by-response matrix was computed, yielding a
term-by-term matrix whose entries provided a measure of similar-
ity between terms. Finally, the Pathfinder algorithm
(Schvaneveldt, 1990) scaled this similarity matrix, retaining only
the most salient connections for the final network representation.

After constructing each network, we employed the Girvan-
Newman Community Detection algorithm (Newman & Girvan,
2004) to isolate clusters of nodes in each network. This algorithm
assigns nodes into communities (clusters) so that within-community
connections are enhanced while between-community connections
are minimized. We conducted network construction and community
finding using MATLAB (2022) computing software.

Figure 1a shows the networks derived from reasons for the
question, “Why did you use generative-Al applications in
college?” The network consisted of seven nodes which repre-
sented common answers generated to this question. Two com-
munities represented this network. The left community reflected
respondents’ use of these applications to help with work (e.g.,
assignments), especially those involving math. The right com-
munity included responses that were more associated with
writing, including specific tasks (e.g., essays) and generating
ideas for class. The network for using generative-Al applica-
tions in high school (Figure 1b) was similar (including the com-
munities) and is available from the corresponding author.

The next figure (Figure 2a) shows the networks for those who
have not used these applications in college. This network
revealed that the reasons for not using a generative-Al applica-
tion in college (Figure 2a) contained two major communities.
The left community focused primarily on the concemns of stu-
dents getting caught using these applications, along with a
node reflecting not needing these applications. The right commu-
nity included nodes about cheating, the applications generating
work that was not one’s own, and that the respondent’s integrity
led them to not use these applications. Figure 2b showed the
reasons for not using a generative-Al application in high
school. The nodes in this network were like Figure 2a, but the
communities were structured somewhat differently. For
example, nodes about cheating and getting caught were in the
same community. However, notice cheat acted as a bridge
node (Cherifi et al., 2019) and connected the distinct themes of
the network through the common concept of cheating.

Perception of Cheating Using Generative-Al Applications

These perceptions were initially examined through a binary-
choice question that asked whether participants thought the
use of generative-Al applications was cheating. The overall
proportion of respondents who thought using these applications
was cheating was .56 (SD=0.50, N=1565). The logistic
regression showed that women (M =0.58, SD = 0.49) perceived
these applications as cheating more than men (M =0.48, SD =
0.50), b=—41, Wald’s y' =546, OR=.66, p=.019.
Regarding race, White students (M=0.61, SD=0.49)
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do assignment |

solve math problems |
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generate an idea |
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| generate an idea

|to help me I——{ start an essay ‘

| to help me

| research a topic ‘

’ help with quiz ‘

do assignment

| solve math problems ‘

(b)

| research topics |

Figure 1. (a) Network reflecting reasons for using generative-Al application in college. (b). Network reflecting reasons for using generative-Al

application in high school.
Al = artificial intelligence.

perceived generative-Al applications as cheating more than
Hispanic students (M=0.47, SD=0.50), b=-.54, Wald’s Ve
=13.50, OR = .58, p=.001. Regarding perceptions of cheating
and behavior, a chi-square analysis examined the correspon-
dence between perceiving generative-Al applications as cheat-
ing and using these applications in college. This enabled us to
identify respondents who used these applications, despite con-
sidering it cheating. For use of these applications in college, the
chi square was significant, °(1)=261.05, p<.001, Cramer’s V
=.165. Participants who thought the use of these applications
was cheating were least likely to use them (N=719, 46%), fol-
lowed by those who perceived generative-Al as cheating but
still used them (N =395, 25%), those who perceived the appli-
cations as not cheating and did not use them (N =288, 18%),
and then those who perceived the applications as not cheating
and used them (N=162, 10%).

The chi-square analysis that examined the correspondence
between perceiving generative-Al applications as cheating

and using these applications in high school was significant,
2 (1)=31.71, p<.001. The pattern of results was somewhat
different than for use of these applications in college. The
number of students who perceived these applications as cheat-
ing were again least likely to use them (N =759, 50%). The next
highest cell was the number of students who perceived
generative-Al as not cheating and did not use them (N=513,
34%). The lowest numbers were in the cells for students who
perceived the applications as not cheating and used them (N =
171, 11%), and then those who perceived the applications as
cheating and still used them (N=122, 8%).

Reasons for Thinking Generative-Al Applications Are
Cheating or Not Cheating

A final open-ended question asked why respondents thought the
use of generative-Al applications was cheating or not. These
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never need it }——{ trouble

(a)

I'll get caught

get caught

cheating

not my own work ‘

‘ keep my integrity

| never need to use

considered cheating \

not honest

(b)

get in trouble

do the work myself

Figure 2. (a) Network reflecting reasons for not using generative-Al application in college. (b). Network reflecting reasons for not using

generative-Al application in high school.
Al = artificial intelligence.

responses were analyzed in the same manner as the answers to
the open-ended questions above. The network (Figure 3a) for
reasons for thinking these applications involved cheating
showed that cheating had the highest number of connections
which is a measure of node centrality or importance within a
network (Newman, 2010). This central node connected the
two communities represented in the network. The left commu-
nity viewed generative-Al applications as cheating because the
information generated was not one’s own work but noted that
Al applications were not always cheating (depends). The
other, smaller community to the right focused on information
being generated about the applications and that it was not
original.

Figure 3b presents the network and communities for responses
concerning generative-Al not being cheating. In this case, the

network consisted of two communities. The left community indi-
cated participants felt these applications were like copying from
the Internet (copy) and simply generated ideas, and the right com-
munity suggested that (although acknowledging whether it
involved cheating, depends) these applications helped students
and provided a useful tool.

Discussion

The present study offered important data concerning the use and
perception of generative-Al applications by college students.
These data extended prior survey research on this issue by offer-
ing, to date: (a) an explicit description of survey methodology;
(b) the most recent and largest sample of U.S. college students;
(c) the most demographically varied sample; (d) an explicit
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not my own work ‘

someone else's work

depends on use

take credit for

another's idea
cheat

not original

generates

(a)

depends on how it's used

(b)

Figure 3. (a). Network reflecting reasons for why generative-Al application is cheating. (b). Network reflecting reasons for why generative-Al

application is not cheating.
Al = artificial intelligence.

description of analyses and the use of both quantitative and
qualitative data; and (e) clearer insight on the motivations for
using and not using these applications. Regarding the primary
results, most college students are familiar with these applica-
tions yet only about half have one of these applications and
fewer than half have used these applications for their college
studies. The reasons for using these applications varied from
getting help on assignments to assistance with writing essays.
Our data, however, make clear that there is a large subset of stu-
dents who have not used these applications, because they think
such use constitutes cheating, and they have concerns about
getting caught using an application.

As stated above, college students are familiar with
generative-Al applications. However, we found that familiarity
is impacted by demographic factors. For example, men were
more familiar with these applications than women (see Stohr

et al, 2024). This finding was not surprising, given that
women and men differ in technological savviness. For instance,
women often perceive themselves as less technologically capable
than men although this does not always translate into actual skill
differences (Hargittai & Shafer, 2006). Other explanations may
also account for these gender differences such as women being
more anxious about the implications of Al or women having a
stronger belief in the importance of doing one’s own work.
This is an area ripe for future research. Our results also indicated
that younger students were more familiar with these applications
than older students. However, given the age difference between
young and old students was relatively small, this difference may
simply indicate that the use of generative-Al applications is more
mainstream for students in their first 2 years of college.

Finally, it was interesting to find that Hispanic students were
more familiar with these applications than White students, and
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that Hispanic and White students used generative-Al applica-
tions more than Black students. Regarding the former, this is
consistent with research showing that Hispanic people and tech-
nology have a “close relationship” (Cruz, 2019). For example,
most Hispanic people prefer products that offer the latest in new
technology (Nielson, 2018). In addition, Hispanic students may
rely on Al more frequently to assist with potential language bar-
riers (e.g., English as a second language). Perhaps Hispanic stu-
dents used Al more frequently as a means of helping them with
college-level coursework in English, which requires knowledge
of specialized vocabulary. Zhou et al. (in press) found a similar
result with Chinese students studying English. Regarding the
relatively low use of generative-Al applications by Black stu-
dents compared to White and Hispanic students, this may be
the result of (among other factors): Black students using the
Internet less (Smith, 2014), Internet costs (Community Tech
Network, 2023), having less access to computers (Digital
Planet, 2020); and/or Black students fearing being punished
for using Al more than White and Hispanic students (Young
& Butler, 2018).

College students’ familiarity with generative-Al applications
appears consistent with their use of these applications. Moreover,
our findings are generally consistent with the results of prior
surveys that asked about the use of these applications by college
students (e.g., Delello et al., 2023). Will the use of generative-Al
applications continue to increase? The answer to this question is
unknown, although one could argue that an increase is possible
given that in the present study, younger respondents were more
likely to use these applications than older students, and usage
increased from high school to college. Tempering the likelihood
of an increase in generative-Al application use, the present data
showed that the highest percentage of students had not used a
generative-Al application in college or high school. Of course,
future research will be necessary to further gauge the use of
these applications at all educational levels.

Regarding how generative-Al applications were used, the
present data showed that these applications were used more
often in humanities courses than in social science and natural
science courses (see also Intelligent.com, 2023b). Consistent
with this pattern of use in types of courses, these applications
were used most often in tasks that involved writing. We
should note that the present data indicated that generative-Al
applications were used much less often for homework/assign-
ments, counter to the findings of some prior surveys
(Intelligent.com, 2023b; Study.com, 2023; Tangerman, 2023).
This discrepancy might reflect the present study not explicitly
asking if one’s writing involved homework. We cannot be
sure of the nature of questions asked in many prior surveys,
because (as noted earlier) the exact questions in some of these
surveys were not provided.

The use of open-ended questions in the present study was an
initial attempt to explore the underlying representation for why
respondents used/did not use generative-Al applications, and their
thoughts about these applications and cheating. Participants’
answers to open-ended questions were presented as Pathfinder net-
works to illustrate students’ underlying cognitive structure when

considering generative-Al use (see Collins & Loftus, 1975;
Collins & Quillian, 1969). This novel approach to investigating par-
ticipants® conceptualization of generative-Al applications has been
utilized in other research domains (e.g., legal decision-making; see
Levi & Golding, in press). In the past, examining responses to
open-ended questions about generative-Al applications failed to
provide much more than a handful of quotes. In contrast, our net-
works offered a visual representation of concepts (nodes) regarding
generative-Al that were important to participants, and revealed how
these concepts grouped into major themes (communities). Because
network construction and community identification were based on
computational text analysis methods and mathematical algorithms,
we avoided human interpretation at the level of each response.
Thus, considering the large number of responses, using networks
significantly reduced the time and effort required to identify
latent themes within the qualitative data as compared to the use
of human coders (Miner et al., 2023).

The issue of cheating was a major point of concern for many
respondents, most of whom regard the use of these applications
as a form of cheating. This is consistent with prior surveys, even
to the point that some surveys found that most respondents
believed that these applications should be banned from
college campuses (Study.com, 2023). As reported earlier, the
network representing thinking about cheating showed that
cheating was the central node, indicating that most responses
included the word “cheating.” The communities in this
network highlighted respondents viewing generative-Al appli-
cations as cheating because the information generated was not
one’s own work (i.e., not original). There was, however, a com-
munity that indicated that “it depends” if these applications
should be considered cheating. Those who did not perceive
the use of generative-Al applications as cheating led to a
network with a community with responses that indicated the
use of these applications was like copying from the Internet
and a community that also acknowledged that it depends
whether these applications involve cheating.

One point to note about perceptions of cheating and the use
of generative-Al applications is that perceiving the use of these
applications as cheating does not deter all students from using
them (see also Intelligent.com, 2023a). This should not be sur-
prising, given that research on cheating in college has consis-
tently shown that most college students cheat (up to 75%; see
Bowers, 1964; Jenkins et al., 2023; McCabe et al., 2012),
despite attempts to deter this behavior. However, in the case
of generative-Al applications and cheating, one might wonder
why more students are not using these applications, given that
their use is generally not codified as cheating, at least not at
most institutions (Harvard University, 2024). Instead, it
appears that the perception of these applications as a form of
cheating is causing college students to think twice before they
use them.

Limitations

There are some limitations that should be acknowledged regard-
ing the present study. First, the sample included students taking
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psychology classes. This resulted in a distribution of women and
men different than that for the overall women and men in college
(statista, 2023). It is unclear how this might have impacted the
findings, but we hope that future researchers will examine stu-
dents taking a variety of classes across college campuses.
Second, the survey was a self-report measure involving retro-
spective memory, and thus is subject to the various criticisms
of these measures (e.g., Dang et al., 2020). It would be beneficial
for researchers to move away from self-report methodology, and
potentially investigate the use of generative-Al applications in a
more controlled laboratory setting. This might include offering
students the opportunity to use these applications in real-time
and see if they opt to do so. Additionally, we only included
five universities in the present sample. Even though this is the
largest U.S. sample investigating this topic to date, it is still a
limited examination of college students and generative-Al appli-
cations. It will be very important to replicate the current findings
and investigate other issues related to these applications (e.g.,
amount of time spent using them, possibly using a diary
study). Finally, although there were no differences between the
public and private universities in this study, only one private uni-
versity was included. Some research suggests that frequency of
cheating may differ among students from private versus public
universities (e.g., Bucciol et al., 2020), and universities them-
selves may differ in how they handle incidences of cheating.
Public schools also have greater representation of students
from diverse socioeconomic backgrounds, which could impact
access to technology. Given the relevance to Al, future studies
should further explore potential differences between private
and public institutions.

Implications

The implications of the present research investigating college
students and generative-Al applications are vast with regards
to psychology. These findings make clear that those who
teach college courses must better understand the nature of
generative-Al applications (i.e., how they can be used), and
acknowledge that their students have used these applications
and will continue to do so on tasks related to classroom instruc-
tion. The degree to which their use increases or decreases will
likely be a function of how educators approach these applica-
tions in the future. Important in this regard is whether educators
can come to a consensus on whether these applications consti-
tute cheating. This is easier said than done, as illustrated by our
earlier discussion of the controversy about these applications.
Ultimately, colleges and universities may allow individual edu-
cators to decide the latitude they want to give their students
regarding these applications. Some will likely decide not to
allow the use of generative-Al applications (e.g., because they
believe it is cheating), whereas others may decide that these
applications are a tool that, like the Internet, should be used
by students as needed. It will be interesting to see whether
these decisions will hinge on data (yet uncollected) that show
these applications have educational value beyond simply
obtaining information.

Beyond the classroom, the field of psychology must reckon
with the use of generative-Al applications in other domains. We
will highlight just three. First, there is the use of generative-Al
applications in publishing. This discussion has already started,
with APA (2023) guidelines stating, “When a generative Al
model is used in the drafting of a manuscript for an APA pub-
lication, the use of AI must be disclosed in the methods section
and cited.” Other publishers of peer-reviewed work have fol-
lowed suit (e.g., Sage Publishing, n.d.). Second, some have
argued that these applications should be used in “writing”
grants, because they make the process of requesting funds
much easier (Parrilla, 2023). However, while some granting
agencies (e.g., NSF, 2023) are “encouraging proposers to indi-
cate in the project description the extent to which generative Al
technology was used and how it was used to develop their pro-
posal,” other agencies (e.g., NIH, 2023) are yet to be willing to
accept Al-generated grant material. Finally, for some, the use of
generative-Al applications brings back memories of using Al in
a clinical context. It was in 1966 that Weizenbaum developed
ELIZA, the first autonomous computer chat program.
ELIZA could have a conversation with a human, although
the answers provided basically repeated words and rephrased
statements in the form of a question (Rossen, 2023). Are we
prepared for new ELIZA-like programs that will be more
refined in “conversing” with those in need of psychological
counseling? There are already numerous mobile applications
utilizing Al-driven chat therapy on the market, one out of
Dartmouth College is even undergoing a clinical trial (Weir
et al., 2024).

As the world of generative-Al technology moves faster than
ever, and the population becomes more accepting of such tech-
nology, it is critical that psychology continues to discuss,
conduct research on, and make critical decisions that will
impact the field in the future. This is especially true regarding
the focus of this paper—education. Like other pedagogical
advances in the past, be it moving from the chalkboard to over-
head slides to PowerPoint slides or going from physical visits to
the library to accessing material on the Internet, psychologists
must prepare to forge a path for teaching that will benefit both
educators and students. This path must likely be developed
with greater caution than some advancements in the past, given
the concerns raised (even by students themselves) about cheating
and plagiarism, and perhaps most importantly, whether it will
lead students to bypass learning opportunities and skill develop-
ment that are imperative to successfully navigating the 21st
century (e.g., critical thinking, communication, information
seeking skills). However, like changes in the past, the future of
using generative-Al applications in an educational context
appears inevitable. With this in mind, we must also consider
whether not integrating these applications into our classrooms
will lead to students missing out on earning certain technological
skills which may be critical in the future workplace.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.



Golding et al.

Funding

The authors received no financial support for the research, authorship,
and/or publication of this article.

Open Practices

0

For publishing their data, Golding et al. received badges for open data.

ORCID iDs

Jonathan M. Golding https:/orcid.org/0000-0003-1126-1882
Anne Lippert (2 https:/orcid.org/0000-0003-3920-1582
Kelly Burke https:/orcid.org/0000-0001-5584-3740

Note

1. Given that the present survey was administered in late Fall 2023
and generative-Al applications only appeared about a year earlier,
only first-year college students would have had the opportunity to
use a generative-Al application in high school.

References

Alwin, D. F. (1997). Feeling thermometers versus 7-point scales: Which
are better? Sociological Methods & Research, 25, 318-340. https:/
doi.org/10.1177/0049124197025003003

APA. (2023). APA Journals policy on generative Al: Additional guidance.
https:/www .apa.org/pubs/journals/resources/publishing-tips/policy-
generative-ai#:~:text=APA%E2%80%99s%20current%20policies
%200n%20generative%20A1%20are%3 A%20When,as%20an%
20author%200n%20an%20APA%20scholarly%20publication

Aydin, O, & Karaarslan, E. (2023). Is ChatGPT leading generative AI?
What is beyond expectations? Academic Platform Journal of
Engineering and Smart Systems, 11(3), 118-134. https:/doi.org/
10.21541/apjess. 1293702

Belkin, D. (2023, January 25). Professors turn to ChatGPT to teach stu-
dents a lesson. Wall Street Journal. https:/www.wsj.com/articles/
professors-turn-to-chatgpt-to-teach-students-a-lesson-11674657460

Blitchok, A. (2023). How are colleges and universities responding to
ChatGPT. Universities.com. https:/www.universities.com/news/
how-are-colleges-and-universities-responding-to-chatgpt

Bowers, W. J. (1964). Student dishonesty and its control in college.
Bureau of Applied Social Research, Columbia University.

Bucciol, A., Cicognani, S., & Montinari, N. (2020). Cheating in uni-
versity exams: The relevance of social factors. International
Review of Economics, 67, 319-338. https:/doi.org/10.1007/s12232-
019-00343-8

Chan, C K. Y, & Hu, W. (2023). Students’ voices on generative Al:
Perceptions, benefits, and challenges in higher education.
International Journal of Educational Technology Intelligence in
Higher Education, 20(1). https:/doi.org/10.1186/s41239-023-
00411-8

Cherifi, H., Palla, G., Szymanski, B. K., & Lu, X. (2019). On commu-
nity structure in complex networks: Challenges and opportunities.
Applied Network Science, 4, 1-35. https:/doi.org/10.1007/s41109-
019-0238-9

Collins, A. M., & Loftus, E. F. (1975). A spreading-activation theory
of semantic processing. Psychological Review, 82, 407-428.
https:/doi.org/10.1037/0033-295X.82.6.407

Collins, A. M., & Quillian, M. R. (1969). Retrieval time from seman-
tic memory. Journal of Verbal Learning & Verbal Behavior, 8,
240-247. https:/doi.org/10.1016/S0022-5371(69)80069-1

Community Tech Network. (2023). Digital equity for Black
Americans: A racial justice issue. https:/communitytechnetwork.
org/blog/digital-equity-for-black-americans-a-racial-justice-issue/

Cruz, E. S. (2019). U.S. Hispanics and technology: A dichotomy of trust.
https:/www.edelman.com/research/us-hispanics-and-technology-a-
dichotomy-of-trust

Dang, J., King, K. M., & Inzlicht, M. (2020). Why are self-report and
behavioral measures weakly correlated? Trends in Cognitive
Science, 24, 267-269. https:/doi.org/10.1016/j.tics.2020.01.007

Delello, J. A., Sing, W., Mokhtari, K., & De Giuseppe, T. (2023).
Exploring college students’ awareness of Al and ChatGPT:
Unveiling perceived benefits and risks. Journal of Inclusive
Methodology and Technology in Learning and Teaching, 3, 1-25.
https:/doi.org/10.32043/jimtlt.v3i4.132

Digital Planet. (2020). Digital injustice: Disparities in digital access
across the US and how they disproportionately hurt the Black
and Latinx communities. https:/digitalplanet.tufts.edu/digital-
injustice-covid19/

Gecker, J. (2023). Paper exams, chatbot bans: Colleges seek to
‘ChatGPT-proof” assignments. AP News. https:/apnews.com/artic.
e/chatgpt-cheating-ai-college-1b654b44de2d0dfad4e50bf0186137fcl

Gewirtz, D. (2023). Can Al detectors save us from ChatGPT? I tried 5
online tools to find out. ZD Net Innovation. https:/www.zdnet.com/
article/can-ai-detectors-save-us-from-chatgpt-i-tried-5-online-tools-
to-find-out/

Ghaffary, S. (2023). Universities rethink using Al writing detectors to
vet students’ work. Bloomberg Newsletter. https:/www.bloomberg.
com/news/newsletters/2023-09-2 1/universities-rethink-using-ai-
writing-detectors-to-vet-students-work

Golding, J. M., Lippert, A., Neuschatz, J. S., Burke, K. C., & Salomon,
1. (2024). Generative Al survey. [Data set, materials]. https:/osf.io/
nhjz9/?view_only=d43d26c027aa4f1aa780c8c0ef6956a2

Hargittai, E., & Shafer, S. (2006). Differences in actual and perceived
online skills: The role of gender. Social Science Quarterly, 87,
432-4438. https:/doi.org/10.1111/j.1540-6237.2006.00389.x

Harvard University. (2024). Al guidance and FAQs. https:/oue.fas.
harvard.edu/ai-guidance

Hemsley, B., Power, E., & Given, F. (2023, January 19). Will Al tech like
ChatGPT improve inclusion for people with communication disability?
The Conversation. https:/theconversation.com/will-ai-tech-like-chatgpt-
improve-inclusion-for-people-with-communication-disability-196481

Intelligent.com. (2023a, January 23). Nearly 1/3 college students have
used ChatGPT on written assessments. https:/www.intelligent.
com/nearly-1-in-3-college-students-have-used-chatgpt-on-written-
assignments/

Intelligent.com. (2023b, September 5). One-third of college students
used ChatGPT for schoolwork during the 2022-23 academic
year. https:/www.intelligent.com/one-third-of-college-

Intelligent.com. (2023c, October 24). New survey finds students are
replacing Human tutors with ChatGPT. https:/www.intelligent.com/
new-survey-finds-students-are-replacing-human-tutors-with-chatgpt/

Jenkins, B. D., Golding, J. M., Le Grand, A. M., Levi, M. M., & Pals,
A. M. (2023). When opportunity knocks: College students’ cheat-
ing amid the COVID-19 pandemic. Teaching of Psychology,
50(4), 407-419. https:/doi.org/10.1177/00986283211059067

Lee, V. E. (2000). Using hierarchical linear modeling to study social
contexts: The case of school effects. Educational Psychologist,
35(2), 125-141. https:/doi.org/10.1207/S15326985EP3502_6


https://orcid.org/0000-0003-1126-1882
https://orcid.org/0000-0003-1126-1882
https://orcid.org/0000-0003-3920-1582
https://orcid.org/0000-0003-3920-1582
https://orcid.org/0000-0001-5584-3740
https://orcid.org/0000-0001-5584-3740
https://doi.org/10.1177/0049124197025003003
https://doi.org/10.1177/0049124197025003003
https://doi.org/10.1177/0049124197025003003
https://www.apa.org/pubs/journals/resources/publishing-tips/policy-generative-ai#:~:text=APA%E2%80%99s%20current%20policies%20on%20generative%20AI%20are%3A%20When,as%20an%20author%20on%20an%20APA%20scholarly%20publication
https://www.apa.org/pubs/journals/resources/publishing-tips/policy-generative-ai#:~:text=APA%E2%80%99s%20current%20policies%20on%20generative%20AI%20are%3A%20When,as%20an%20author%20on%20an%20APA%20scholarly%20publication
https://www.apa.org/pubs/journals/resources/publishing-tips/policy-generative-ai#:~:text=APA%E2%80%99s%20current%20policies%20on%20generative%20AI%20are%3A%20When,as%20an%20author%20on%20an%20APA%20scholarly%20publication
https://www.apa.org/pubs/journals/resources/publishing-tips/policy-generative-ai#:~:text=APA%E2%80%99s%20current%20policies%20on%20generative%20AI%20are%3A%20When,as%20an%20author%20on%20an%20APA%20scholarly%20publication
https://www.apa.org/pubs/journals/resources/publishing-tips/policy-generative-ai#:~:text=APA%E2%80%99s%20current%20policies%20on%20generative%20AI%20are%3A%20When,as%20an%20author%20on%20an%20APA%20scholarly%20publication
https://doi.org/10.21541/apjess.1293702
https://doi.org/10.21541/apjess.1293702
https://doi.org/10.21541/apjess.1293702
https://www.wsj.com/articles/professors-turn-to-chatgpt-to-teach-students-a-lesson-11674657460
https://www.wsj.com/articles/professors-turn-to-chatgpt-to-teach-students-a-lesson-11674657460
https://www.wsj.com/articles/professors-turn-to-chatgpt-to-teach-students-a-lesson-11674657460
https://www.universities.com/news/how-are-colleges-and-universities-responding-to-chatgpt
https://www.universities.com/news/how-are-colleges-and-universities-responding-to-chatgpt
https://www.universities.com/news/how-are-colleges-and-universities-responding-to-chatgpt
https://doi.org/10.1007/s12232-019-00343-8
https://doi.org/10.1007/s12232-019-00343-8
https://doi.org/10.1007/s12232-019-00343-8
https://doi.org/10.1186/s41239-023-00411-8
https://doi.org/10.1186/s41239-023-00411-8
https://doi.org/10.1186/s41239-023-00411-8
https://doi.org/10.1007/s41109-019-0238-9
https://doi.org/10.1007/s41109-019-0238-9
https://doi.org/10.1007/s41109-019-0238-9
https://doi.org/10.1037/0033-295X.82.6.407
https://doi.org/10.1037/0033-295X.82.6.407
https://doi.org/10.1016/S0022-5371(69)80069-1
https://doi.org/10.1016/S0022-5371(69)80069-1
https://communitytechnetwork.org/blog/digital-equity-for-black-americans-a-racial-justice-issue/
https://communitytechnetwork.org/blog/digital-equity-for-black-americans-a-racial-justice-issue/
https://communitytechnetwork.org/blog/digital-equity-for-black-americans-a-racial-justice-issue/
https://www.edelman.com/research/us-hispanics-and-technology-a-dichotomy-of-trust
https://www.edelman.com/research/us-hispanics-and-technology-a-dichotomy-of-trust
https://www.edelman.com/research/us-hispanics-and-technology-a-dichotomy-of-trust
https://doi.org/10.1016/j.tics.2020.01.007
https://doi.org/10.1016/j.tics.2020.01.007
https://doi.org/10.32043/jimtlt.v3i4.132
https://doi.org/10.32043/jimtlt.v3i4.132
https://digitalplanet.tufts.edu/digital-injustice-covid19/
https://digitalplanet.tufts.edu/digital-injustice-covid19/
https://digitalplanet.tufts.edu/digital-injustice-covid19/
https://apnews.com/artic.e/chatgpt-cheating-ai-college-1b654b44de2d0dfa4e50bf0186137fc1
https://apnews.com/artic.e/chatgpt-cheating-ai-college-1b654b44de2d0dfa4e50bf0186137fc1
https://apnews.com/artic.e/chatgpt-cheating-ai-college-1b654b44de2d0dfa4e50bf0186137fc1
https://www.zdnet.com/article/can-ai-detectors-save-us-from-chatgpt-i-tried-5-online-tools-to-find-out/
https://www.zdnet.com/article/can-ai-detectors-save-us-from-chatgpt-i-tried-5-online-tools-to-find-out/
https://www.zdnet.com/article/can-ai-detectors-save-us-from-chatgpt-i-tried-5-online-tools-to-find-out/
https://www.zdnet.com/article/can-ai-detectors-save-us-from-chatgpt-i-tried-5-online-tools-to-find-out/
https://www.bloomberg.com/news/newsletters/2023-09-21/universities-rethink-using-ai-writing-detectors-to-vet-students-work
https://www.bloomberg.com/news/newsletters/2023-09-21/universities-rethink-using-ai-writing-detectors-to-vet-students-work
https://www.bloomberg.com/news/newsletters/2023-09-21/universities-rethink-using-ai-writing-detectors-to-vet-students-work
https://www.bloomberg.com/news/newsletters/2023-09-21/universities-rethink-using-ai-writing-detectors-to-vet-students-work
https://osf.io/nhjz9/?view_only=d43d26c027aa4f1aa780c8c0ef6956a2
https://osf.io/nhjz9/?view_only=d43d26c027aa4f1aa780c8c0ef6956a2
https://osf.io/nhjz9/?view_only=d43d26c027aa4f1aa780c8c0ef6956a2
https://doi.org/10.1111/j.1540-6237.2006.00389.x
https://doi.org/10.1111/j.1540-6237.2006.00389.x
https://oue.fas.harvard.edu/ai-guidance
https://oue.fas.harvard.edu/ai-guidance
https://oue.fas.harvard.edu/ai-guidance
https://theconversation.com/will-ai-tech-like-chatgpt-improve-inclusion-for-people-with-communication-disability-196481
https://theconversation.com/will-ai-tech-like-chatgpt-improve-inclusion-for-people-with-communication-disability-196481
https://theconversation.com/will-ai-tech-like-chatgpt-improve-inclusion-for-people-with-communication-disability-196481
https://www.intelligent.com/nearly-1-in-3-college-students-have-used-chatgpt-on-written-assignments/
https://www.intelligent.com/nearly-1-in-3-college-students-have-used-chatgpt-on-written-assignments/
https://www.intelligent.com/nearly-1-in-3-college-students-have-used-chatgpt-on-written-assignments/
https://www.intelligent.com/nearly-1-in-3-college-students-have-used-chatgpt-on-written-assignments/
https://www.intelligent.com/one-third-of-college-
https://www.intelligent.com/one-third-of-college-
https://www.intelligent.com/new-survey-finds-students-are-replacing-human-tutors-with-chatgpt/
https://www.intelligent.com/new-survey-finds-students-are-replacing-human-tutors-with-chatgpt/
https://www.intelligent.com/new-survey-finds-students-are-replacing-human-tutors-with-chatgpt/
https://doi.org/10.1177/00986283211059067
https://doi.org/10.1177/00986283211059067
https://doi.org/10.1207/S15326985EP3502_6
https://doi.org/10.1207/S15326985EP3502_6

12

Teaching of Psychology 0(0)

Levi, M. M., & Golding, J. M. (in press). Mental health in the court-
room: How victim mental health status impacts juror decision-
making in a rape case. Psychology, Crime and Law.

MATLAB. (2022). (Version 9.12.0 (R2022a)). [The MathWorks Inc].

McCabe, D. L., Butterfield, K. D., & Trevino, L. K. (2012). Cheating
in college: Why students do it and what educators can do about it.
The Johns Hopkins University Press.

Miner, A. S., Stewart, S. A., Halley, M. C., Nelson, L. K., & Linos, E.
(2023). Formally comparing topic models and human-generated
qualitative coding of physician mothers’ experiences of workplace
discrimination. Journal of Marketing, 63(1), 1-13. https:/doi.org/
10.1177/002224299906300301

Mock, G. (2023, February 21). ChatGPT is here to stay. What do we do
with it? Duke Today. https:/today.duke.edu/2023/02/chatgpt-here-
stay-what-do-we-do-it

Newman, M. E. J. (2010). Networks: An introduction. Oxford
University Press.

Newman, M. E., & Girvan, M. (2004). Finding and evaluating commu-
nity structure in networks. Physical Review E, 69(2), Article
026113. https:/doi.org/10.1103/PhysRevE.69.026113

Nielson. (2018). New report examines the impact of digital technolo-
gies on the lives of Latinx Consumers. https:/www.nielsen.com/
news-center/2018/new-report-examines-the-impact-of-digital-
technologies-on-latinx-consumers/

NIH. (2023). The use of generative artificial intelligence technologies
is prohibited for the NIH peer review process. https:/grants.nih.
gov/grants/guide/notice-files/NOT-OD-23-149.html

NSF. (2023). NSF issues guidance for use of GenAl in proposal
process.  https:/www.meritalk.com/articles/nsf-issues-guidance-
for-use-of-genai-in-proposal-process/

Parrilla, J. M. (2023). ChatGPT use shows that the grant-application
system is broken. Nature, 623(7986), 443-443. https:/doi.org/10.
1038/d41586-023-03238-5

Rossen, J. (2023, February 14). ‘Please tell me your problem’:
Remembering ELIZA, the pioneering ‘60s Chatbot. https:/www.
mentalfloss.com/posts/eliza-chatbot-h history

Rudra, S. (2023). ChatGPT in education: The pros, cons and
unknowns of Generative Al https:/edtechmagazine.com/k12/
article/2023/03/chatgpt-in-education-generative-ai-perfcon

Sage Publishing. (n.d.). Using Al in peer review and publishing. https:/
uk.sagepub.com/en-gb/eur/using-ai-in-peer-review-and-publishin

Salton, G., Wong, A., & Yang, C. S. (1975). A vector space model for
automatic indexing. Communications of the ACM, 18(11), 613-620.
https:/doi.org/10.1145/361219.361220

Schvaneveldt, R. W. (1990). Pathfinder associative networks: Studies
in knowledge organization. Ablex.

Smith, A. (2014). African Americans and technology use: Detailed demo-
graphic tables. Pew Research Center. https:/www.pewresearch.org/
internet/2014/01/06/detailed-demographic-tables/

Spector, C. (2023, October 31). What do Al chatbots really mean for
students and cheating? Stanford Graduate School of Education.
https:/ed.stanford.edu/news/what-do-ai-chatbots-really-mean-students-
and-cheating

Starcevic, S. (2023, January 24). As ChatGPT faces Australia crackdown,
disabled students defend Al. Context. https:/www.context.news/ai/as-
chatgpt-faces-australia-crackdown-disabled-students-defend-ai

statista. (2023). Undergraduate enrollment numbers in the United
States from 1970 to 2031, by gender. https://www.statista.com/
statistics/236360/undergraduate-enrollment-in-us-by-gender/

Stohr, C., Ou, A. W., & Malmstrom, . (2024). Perceptions and usage
of Al chatbots among students in higher education across genders,
academic levels and fields of study. Computers and Education:
Artificial Intelligence, 7, Article 100259. https:/doi.org/10.1016/j.
caeai.2024.100259

Study.com. (2023). Productive teaching tool or innovative cheating?
https:/study.com/resources/perceptions-of-chatgpt-in-schools

Sullivan, M., Kelly, A., & Mclaughlan, P. (2023). ChatGPT in higher
education: Considerations for academic integrity and student learn-
ing. Journal of Applied Learning & Teaching, 6, 1-10. https:/doi.
org/10.37074/jalt.2023.6.1.17

Tangerman, V. (2023, January 31) 89 percent of college students admit to
using ChatGPT for homework, study claims. Wait, what!? the_byte.-
com. https:/futurism.com/the-byte/students-admit-chatgpt-homework

Thorbecke, C. (2022). Chatbots: A long and complicated history.
CNN.  https:/www.cnn.com/2022/08/20/tech/chatbot-ai-history/
index.html

Tossell, C. C., Tenhundfeld, N. L., Momen, A., Cooley, K., & de Visser,
E. J. (2024). Student perceptions of ChatGPT use in a college essay
assignment: Implications for learning, grading, and trust in artificial
intelligence. (2024). IEEE Transactions on Learning Technologies,
17, 1069-1081. https:/doi.org/10.1109/TLT.2024.3355015

Verma, P. (2023a, August 13). Professors have a summer assignment:
Prevent ChatGPT chaos in the fall. Washington Post. https:/www.
washingtonpost.com/technology/2023/08/13/ai-chatgpt-chatbots-
college-cheating/

Verma, P. (2023b, May 18). A professor accused his class of using
ChatGPT, putting diplomas in jeopardy. Washington Post. https:/
www.washingtonpost.com/technology/2023/05/18/texas-professor-
threatened-fail-class-chatgpt-cheating/

Wall Street Journal. (2024, January 16). ChatGPT and the new college
education. https:/www.wsj.com/articles/chatgpt-and-the-new-
college-education-cheating-academics-80aae935

Weir, A., McLaughlin, E., & Dong, S. (2024, April 13). Dartmouth
researchers look to meld therapy apps with modern AL
NBCNews.com. https:/www.nbcnews.com/tech/tech-news/dartmouth-
researchers-look-meld-therapy-apps-modern-ai-rcnal 46558

Welding, L. (2023, March 27). Half of college students say using Al is
cheating. Best Colleges. https:/www.bestcolleges.com/research/
college-students-ai-tools-survey/

Young, J. L., & Butler, B. R. (2018). A student saved is not a dollar
earned: A meta-analysis of school disparities in discipline practice
toward Black children. Taboo: The Journal of Culture and
Education, 17, Article 6. https:/doi.org/10.31390/taboo.17.4.06

Zhou, S., Zhao, S., & Groves, M. (in press). Towards a digital bilin-
gualism? Students’ use of machine translation in international
higher education. Journal of English for Academic Purposes.


https://doi.org/10.1177/002224299906300301
https://doi.org/10.1177/002224299906300301
https://doi.org/10.1177/002224299906300301
https://today.duke.edu/2023/02/chatgpt-here-stay-what-do-we-do-it
https://today.duke.edu/2023/02/chatgpt-here-stay-what-do-we-do-it
https://today.duke.edu/2023/02/chatgpt-here-stay-what-do-we-do-it
https://doi.org/10.1103/PhysRevE.69.026113
https://doi.org/10.1103/PhysRevE.69.026113
https://www.nielsen.com/news-center/2018/new-report-examines-the-impact-of-digital-technologies-on-latinx-consumers/
https://www.nielsen.com/news-center/2018/new-report-examines-the-impact-of-digital-technologies-on-latinx-consumers/
https://www.nielsen.com/news-center/2018/new-report-examines-the-impact-of-digital-technologies-on-latinx-consumers/
https://www.nielsen.com/news-center/2018/new-report-examines-the-impact-of-digital-technologies-on-latinx-consumers/
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-23-149.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-23-149.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-23-149.html
https://www.meritalk.com/articles/nsf-issues-guidance-for-use-of-genai-in-proposal-process/
https://www.meritalk.com/articles/nsf-issues-guidance-for-use-of-genai-in-proposal-process/
https://www.meritalk.com/articles/nsf-issues-guidance-for-use-of-genai-in-proposal-process/
https://doi.org/10.1038/d41586-023-03238-5
https://doi.org/10.1038/d41586-023-03238-5
https://doi.org/10.1038/d41586-023-03238-5
https://www.mentalfloss.com/posts/eliza-chatbot-hhistory
https://www.mentalfloss.com/posts/eliza-chatbot-hhistory
https://www.mentalfloss.com/posts/eliza-chatbot-hhistory
https://edtechmagazine.com/k12/article/2023/03/chatgpt-in-education-generative-ai-perfcon
https://edtechmagazine.com/k12/article/2023/03/chatgpt-in-education-generative-ai-perfcon
https://edtechmagazine.com/k12/article/2023/03/chatgpt-in-education-generative-ai-perfcon
https://uk.sagepub.com/en-gb/eur/using-ai-in-peer-review-and-publishin
https://uk.sagepub.com/en-gb/eur/using-ai-in-peer-review-and-publishin
https://uk.sagepub.com/en-gb/eur/using-ai-in-peer-review-and-publishin
https://doi.org/10.1145/361219.361220
https://doi.org/10.1145/361219.361220
https://www.pewresearch.org/internet/2014/01/06/detailed-demographic-tables/
https://www.pewresearch.org/internet/2014/01/06/detailed-demographic-tables/
https://www.pewresearch.org/internet/2014/01/06/detailed-demographic-tables/
https://ed.stanford.edu/news/what-do-ai-chatbots-really-mean-students-and-cheating
https://ed.stanford.edu/news/what-do-ai-chatbots-really-mean-students-and-cheating
https://ed.stanford.edu/news/what-do-ai-chatbots-really-mean-students-and-cheating
https://www.context.news/ai/as-chatgpt-faces-australia-crackdown-disabled-students-defend-ai
https://www.context.news/ai/as-chatgpt-faces-australia-crackdown-disabled-students-defend-ai
https://www.context.news/ai/as-chatgpt-faces-australia-crackdown-disabled-students-defend-ai
https://www.statista.com/statistics/236360/undergraduate-enrollment-in-us-by-gender/
https://www.statista.com/statistics/236360/undergraduate-enrollment-in-us-by-gender/
https://doi.org/10.1016/j.caeai.2024.100259
https://doi.org/10.1016/j.caeai.2024.100259
https://doi.org/10.1016/j.caeai.2024.100259
https://study.com/resources/perceptions-of-chatgpt-in-schools
https://study.com/resources/perceptions-of-chatgpt-in-schools
https://doi.org/10.37074/jalt.2023.6.1.17
https://doi.org/10.37074/jalt.2023.6.1.17
https://doi.org/10.37074/jalt.2023.6.1.17
https://futurism.com/the-byte/students-admit-chatgpt-homework
https://futurism.com/the-byte/students-admit-chatgpt-homework
https://www.cnn.com/2022/08/20/tech/chatbot-ai-history/index.html
https://www.cnn.com/2022/08/20/tech/chatbot-ai-history/index.html
https://www.cnn.com/2022/08/20/tech/chatbot-ai-history/index.html
https://doi.org/10.1109/TLT.2024.3355015
https://doi.org/10.1109/TLT.2024.3355015
https://www.washingtonpost.com/technology/2023/08/13/ai-chatgpt-chatbots-college-cheating/
https://www.washingtonpost.com/technology/2023/08/13/ai-chatgpt-chatbots-college-cheating/
https://www.washingtonpost.com/technology/2023/08/13/ai-chatgpt-chatbots-college-cheating/
https://www.washingtonpost.com/technology/2023/08/13/ai-chatgpt-chatbots-college-cheating/
https://www.washingtonpost.com/technology/2023/05/18/texas-professor-threatened-fail-class-chatgpt-cheating/
https://www.washingtonpost.com/technology/2023/05/18/texas-professor-threatened-fail-class-chatgpt-cheating/
https://www.washingtonpost.com/technology/2023/05/18/texas-professor-threatened-fail-class-chatgpt-cheating/
https://www.washingtonpost.com/technology/2023/05/18/texas-professor-threatened-fail-class-chatgpt-cheating/
https://www.wsj.com/articles/chatgpt-and-the-new-college-education-cheating-academics-80aae935
https://www.wsj.com/articles/chatgpt-and-the-new-college-education-cheating-academics-80aae935
https://www.wsj.com/articles/chatgpt-and-the-new-college-education-cheating-academics-80aae935
https://www.nbcnews.com/tech/tech-news/dartmouth-researchers-look-meld-therapy-apps-modern-ai-rcna146558
https://www.nbcnews.com/tech/tech-news/dartmouth-researchers-look-meld-therapy-apps-modern-ai-rcna146558
https://www.nbcnews.com/tech/tech-news/dartmouth-researchers-look-meld-therapy-apps-modern-ai-rcna146558
https://www.bestcolleges.com/research/college-students-ai-tools-survey/
https://www.bestcolleges.com/research/college-students-ai-tools-survey/
https://www.bestcolleges.com/research/college-students-ai-tools-survey/
https://doi.org/10.31390/taboo.17.4.06
https://doi.org/10.31390/taboo.17.4.06

	 Generative AI and College Students: Use and Perceptions
	 Prevalence and Perception of Generative-AI Use
	 The Generative-AI Controversy on College and University Campuses
	 The Present Study

	 Method
	 Transparency and Openness
	 Participants
	 Materials
	 Procedure

	 Results
	 Familiarity With Generative-AI Applications
	 Prevalence of Using Generative-AI Applications
	 Generative-AI Use as a Function of Type of Course and Task
	 Motivation for Using/Not Using Generative-AI
	 Perception of Cheating Using Generative-AI Applications
	 Reasons for Thinking Generative-AI Applications Are Cheating or Not Cheating

	 Discussion
	 Limitations
	 Implications

	 Note
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


