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Abstract: Contract cheating refers to students using third-party online resources to complete their
coursework. It is not only a unilateral result of the student, but also has a relationship with educators,
as well as social resources. However, little work has been performed to analyze the complex
behavioral aspects behind contract cheating in Chinese universities. To this end, this article presents
a statistical analysis of contract cheating in Chinese universities. First, a unique parallel survey
of educators and students was conducted to collect data from August 2018 to August 2020. Next,
statistical analyses were performed to explore students’ experiences and attitudes toward contract
cheating and the contextual factors that relate to these behaviors. Additionally, Pearson correlation
tests were conducted on the survey data to find potential factors for contract cheating. Finally, a
multivariate statistical technique, partial-least-squares regression (PLSR), was applied to interpret the
results. The results of the statistical analysis showed that the main motivation for contract cheating
is to receive good grades (the correlation coefficient p is 0.1309) from the perspective of students’
personal learning; from the side of university management, clear regulations (0 = —0.1378), penalties
for cheating (p = —0.1275), and the use of cheating-detection software (p = —0.1186) can directly
reduce cheating; from the perspective of teachers’ teaching, lecturers’ feedback on cheating on
assignments (0 = —0.1510) can effectively reduce students’ cheating behavior; in addition, increasing
students’ sense of achievement in course learning (p = —0.2619) also helps to reduce the probability
of cheating.

Keywords: academic cheating; contract cheating; partial-least-squares regression (PLSR); Pearson
correlation tests; statistical analysis

1. Introduction

In June 2018, a total of 81 students at Guangxi University of Science and Technology
copied and pasted extensively in their coursework [1]. In September 2018, Professor Su
of the School of Humanities at the University of the Chinese Academy of Sciences found
that 22 students copied much material from websites to complete their final coursework,
but did not cite the sources correctly [2]. These phenomena are becoming more and more
frequent [3]. This kind of behavior was firstly coined as contract cheating by Clarke and
Lancaster [4], to describe the process by which students outsource their coursework to a
third party online. Contract cheating providers exist as businesses with common goals
to profit by taking advantage of students’ inability to meet their academic requirements.
It has now evolved to cover a range of outsourcing student coursework to third parties,
regardless of the third party’s relationship with the student and whether or not money was
exchanged [5,6].

Contract cheating has spawned higher education crises in the sustainability of learning
and teaching. Therefore, there is great concern about the increase in plagiarized coursework
submitted by students in higher education. Many research works have been performed
to study contract cheating. Badge et al. [7] developed an effective plagiarism-detection
service to identify plagiarism in the University of Leicester, U.K. They also suggested
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that the detection tool cannot always detect copying from peer-reviewed journal articles
due to password protection for access. However, the growing database of student work
within the detection software can provide a match for copying from such a source. Butakov
and Scherbinin [8] proposed a new architecture for plagiarism-detection tools that can
be applied to many different types of digital submissions, from plain or formatted text
to audio podcasts. Yang et al. [9] applied an active learning approach that involves
students and teachers in finding the reasons why code similarities occur in programming
assignments to avoid being judged as plagiarism. An analysis of student behavior found
that 15% of international students currently have hired someone to complete at least one
assessment for them [10]. Lines [11] examined the nature, motivations, and prevalence of
substantive editing and suggested two possible avenues to address the growing problem
of abuse. Rowland et al. [12] found that contract cheat sites used a variety of interactive,
informative, and trustworthy features designed to persuade students to use their low-cost
and customizable services. Substantive editing poses a threat to the integrity of Australian
universities because of its impact on postgraduate students, particularly the English as a
second language postgraduate community.

However, academic dishonesty is changing as methods and available technologies
evolve and as control and inspection strategies vary [13,14]. For example, the prolifera-
tion of the World Wide Web, the popularity of smartphones, and widespread access to
social media (Twitter, Facebook, YouTube, microblogs, WhatsApp, WeChat, Tencent QQ,
etc.) and its rich resources are changing the nature and extent of the problem [15-17].
One study by Ellery [18] investigated the role of electronic information sources in influ-
encing plagiarism in a first-year geography module essay assignment at the University
of KwaZulu-Natal, South Africa. One way to improve contract cheating detection was
suggested through the use of Turnitin’s Authorship Investigate tool, which compares
student-submitted assignments with their previous work. Liu [19] evaluated the design
and efficacy of a learning and plagiarism avoidance tutorial system for paraphrasing and
citing in English. Reference [20] demonstrated that software can improve detection rates
for contract cheating, and therefore suggested that software may be an effective component
of an institutional strategy to address contract cheating. Sefcik et al. [21] explored the struc-
ture and administration of academic integrity education programs in selected Australian
and New Zealand institutions. Reference [22] studied how educators and students perceive
the differences in the ease of cheating during paper-based examinations and electronic-
based examinations. Besides attitudes and the understanding of cheating, Tremayne and
Curtis [23] reported that self-control, age, and self-imposed pressure predict plagiarism
over and above perceptions of seriousness and understanding. Amigud and Lancaster [24]
analyzed a dataset of 5000 messages posted on Twitter by 10 contract cheating services to
explore the reasons why students seek to outsource their academic work. Kauffman and
Young [25] examined how the copy-and-paste function impacted digital plagiarism in real
time. Reference [26] used cluster analysis to find that materialism and performance goal
orientation discriminated all participants into high and low willingness to cheat clusters.
Recently, Druicd et al. [27] explored the link between academic dishonesty and economic
delinquency, using a partial-least-squares approach.

Questionnaires are the most common and effective research instrument for under-
standing and studying a series of behaviors. Some excellent works have reported the
contract cheating rate by using different survey tools, definitions, and behaviors. It has
been found that it contains many different methods, modes, and purposes and has different
levels of student participation around the world. Bretag et al. reported 5.78% in Aus-
tralia [5,28,29] 30.6% was reported in Romania and 8% in the Czech Republic. Amigud and
Lancaster [30,31] performed an analysis of market demand for contract cheating services
on twitter. They found that students are be willing to pay $33.32 per 1000 words for typical
requests of essay writing. In a recent poll by Sentio, 160 students admitted to cheating in
the most important higher education institutions of Norway [22]. Awdry [32] conducted
the first international study undertaken to look into the varying outsourcing behaviors.
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The results showed that a substantially higher proportional rate of 45.6% was reported in
Ukraine, 28.9% in Hungary, 5.3% in Sweden, and 7.5% in Australia. There are many other
reasons why students engage in academic misconduct. For example, Zhang and Yin [33]
investigated collaborative cheating among Chinese college students and revealed positive
effects of peer influence on collaborative cheating attitudes and behaviors.

From the above, contract cheating in universities is a complex behavior. It is important
to investigate contract cheating in student coursework from both the student and faculty
side. This is because it is a typical teaching process. This process requires the dedication of
the teacher and the active learning of the students. Therefore, the teacher’s perception of
and response to plagiarism is a direct factor regarding whether or not a student chooses to
plagiarize. However, little work has been performed to analyze the complex behavioral
aspects behind contract cheating in Chinese universities. Therefore, this article presents the
preliminary descriptive statistical results of a survey of university students and teachers in
China. Specifically, the research questions and the corresponding hypotheses are raised
as follows:

*  What is students’ perception of cheating and plagiarism on assignments?

e How likely are students from different years of university to outsource their course-
work?

®  What effects do cheating and noncheating have on student learning outcomes?

¢ How do educators perceive and respond to the behaviors of contract cheating?

¢  What are the motivating factors for cheating behaviors?

2. Materials and Methods
2.1. Materials

Two parallel questionnaires, one for students and one for teachers, were conducted at
four different types of Chinese universities: University of the Chinese Academy of Sciences,
double first-class universities, national key universities, and ordinary universities. The
characteristics of these four types of Chinese universities are as follows. Founded and run
by the Chinese Academy of Sciences, the University of the Chinese Academy of Sciences
is the most prestigious graduate school of science and engineering in China. In 2014, the
University of the Chinese Academy of Sciences began recruiting undergraduate students.
National key universities have brilliant teachers who really know what they are doing.
Ordinary universities also have distinguished professors who really know what they are
doing. There is virtually no difference between students in the top 5% of the ordinary
university and students in the top 50% of the national key universities. However, national
key universities have a higher percentage of students with very strong academic skills.
Teachers at national key universities can assume that all students are very smart and hard
working, and therefore have higher expectations of their students. For example, this may
mean faster lectures, more assignments, and harder tests. Double first-class universities are
a combination of world-class universities and first-class academic disciplines, designed by
the China government in 2015 to fully develop Chinese elite universities and their various
faculties into world-class institutions by the end of 2050. From the above, it can be seen
that the survey of students and the faculty of these four types of universities can reflect
more comprehensively the treatment of contract cheating by Chinese university students.

The survey for the students was designed in five sections: (a) background questions,
including participant institution and year of college; (b) questions related to the partici-
pant’s perceptions about the contract cheating and related experiences; (c) questions related
to potential reasons for cheating; (d) questions about the participant’s teaching and learning
environment related to cheating; (e) questions related to the learning outcome with cheat-
ing and without cheating in coursework. The version of the questionnaire for teachers was
similar to the student’s version except that it did not include the fifth part. Tables 1 and 2
show the main questionnaires for students and educators. In Table 1, Questions 1-5 relate
to participants’ perceptions and related experiences; Question 6 addresses potential causes
of cheating; Questions 7-11 relate to participants’ teaching and learning environment;
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and Questions 12-14 address learning outcomes in the current environment of cheating
behavior.

The survey was conducted from August 2018 to August 2020 using an online question-

naire survey. Students and teachers were invited through social media to various WeChat
groups and Tencent QQ groups. More than 3000 students were invited to participate by
QQ groups containing a link to the online survey, and 447 completed the whole survey. A
total of 1103 teachers were invited, of which 62 completed the survey. Participation in the
survey was voluntary and anonymous, and participant data were confidential. In order to
better protect the privacy of participants, demographic information such as the age and
gender of respondents was not collected.

Table 1. Main questionnaire for students.

No. Questions

1 In your opinion, are you clear about what is plagiarism in coursework?

2 Does your institution have clear regulations on plagiarism in coursework?

3 In your opinion, does your institution have clear penalties for plagiarism in coursework?

4 Do your lecturers clearly emphasize the rules on plagiarism in coursework and the
consequences of violation?
How often do you get the answer directly from electronic resources (Baidu Library,

5 ZhifouUniversity App, File sharing sites, Peer-sharing sites, Essay mills, etc.) to complete
coursework?

6 In your opinion, what are the most frequently stated reasons students choose to cheat in the
coursework?

” Did your lecturers or tutors give feedback to students when there was plagiarism in their
coursework submissions?

8 Have your institutions used electronic detection software to prevent plagiarism in
coursework?

9 Have your teachers designed creative learning environments to reduce the likelihood of
student cheating in coursework?

10 Do you agree that your teachers review your submission of coursework carefully?

11 Inyour opinion, are you satisfied that your teachers’ review and comments on your
submission of coursework?

12 How is the final grade of the course that you have cheating?

13 In your opinion, are you satisfied with your submissions?

14 Inyouropinion, what is your greatest achievement after completing the required

coursework?

Table 2. Main questionnaire for teachers.

No. Questions

1 In your opinion, are you clear about what is plagiarism in coursework?

2 Does your institution have clear regulations on plagiarism in coursework?

3 In your opinion, does your institution have clear penalties for plagiarism in coursework?

4 Do you clearly emphasize the rules on plagiarism in coursework and the consequences of
violation?

5 In your opinion, how many plagiarized coursework accounted for the total number of
coursework in percentage?

6 In your opinion, what are the most frequently stated reasons students choose to cheat in the
coursework?

- Has your institution used electronic detection software to prevent plagiarism in
coursework?

8 Did you give feedback to students when there was plagiarism in their coursework
submissions?

9 Have you designed creative learning environments to reduce the likelihood of student
cheating in coursework?

10 Do you agree that you review your students’” submission of coursework carefully?

11 In your opinion, are you satisfied that your review and comments on student submission of
coursework?

12 In your opinion, are you satisfied with your students” submission?
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2.2. Methods

After collecting the survey data, statistical analyses were firstly conducted to explore
students’ experiences and attitudes toward contract cheating and the contextual factors
that relate to these behaviors. In particular, in order to study the relationship among
contract cheating and individuals, teachers’ parameters, and institutional platforms, linear
regressions were performed by using Pearson’s linear correlation.

Additionally, Pearson’s correlation coefficient measures the degree of linear correlation
between two quantitative variables [34]. Given N samples of two parameters x and y, the
coefficient pyy is calculated as:

_ NYN, (vyi) — SN 6 YNy
Py = N 2 N 2 N .2 N 2
\/N ity xr — (i %) \/N Yy — (St vi)

where x; and y; are the ith sample data.

Finally, a multivariate statistical technique, partial-least-squares regression (PLSR) [35],
was applied to analyze the data. Assuming that the matrix X represents the potential factors
associated with contract cheating and y is the frequency of contract cheating, the linear
regression estimates between X and y are constructed as:

M

y=XB+Bo 2)

where the matrix X is column normalized on the matrix X and B and By are the regression
coefficients of partial-least-squares (PLS).

3. Results

The survey was distributed in a number of Chinese universities. There were 28
participants from the University of the Chinese Academy of Sciences, 70 participants
from double first-class universities, 62 participants from national key universities, and 349
participants from ordinary universities. The details of the number of teachers and students
who participated in the questionnaire are shown in Table 3.

Table 3. Number of teachers and students participating in the survey.

% Engaged
(Number Engaged/Total Responses)

12.18%
(n = 62/509)

Freshman 15.91%
(n =81/509)

Sophomore 15.32%
(n=78/509)

Junior 13.75%
(n=70/509)

Senior 23.18%
(n=118/509)

Graduate Student 15.91%
(n =81/509)

PhD Student 3.73%
(n=19/509)

Teachers

Students

After receiving responses to the survey with a completion rate of 100%, the data
collected from the survey were compiled to obtain the following answers to the research
questions in this paper.
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3.1. What Is Students’ Perception of Cheating and Plagiarism on Assignments?

Students were asked to report their understanding on four yes/no questions regarding
the perception of the cheating investigated. Figure 1 shows that a certain number of
students were not aware of the definition of cheating, the school’s rules, nor the teacher’s
requirements for coursework.

90.83 91.28
80 1 78.74 |
@ 71.59
2 Lo
]
&
£ 60| 1
g
Q
B
<)
o0
S 401 .
g
E 28.41
21.26
20 1
9.17 8.72
T ﬂ T T T ﬂ
Q1 Q2 Q3 Q4

Figure 1. This figure shows the results of students’ understanding and perceptions of cheating on
coursework. Q1-Q4 represent Questions 1-4 in Table 1. The blue bars represent the percentage of
students who understood the definition of cheating in the relevant coursework, university regulations,
and teacher requirements for noncheating on assignments, respectively, while the red bars represent
the percentage of students who did not understand or agree with the items in question.

For 9.17% of the students, they were not sure what plagiarism in coursework was.
For 21.26% of the students, their institutions did not have a clear definition of cheating
in the coursework. For 28.41% of the students who judged that their universities did not
have clear penalties for cheating, 8.72% of the students thought that their lecturers did not
clearly emphasize the rules of plagiarism and the consequences of violating them.

3.2. How Likely Are Students from Different Years of University to Outsource Their Coursework?

Regarding the main question of the study related to outsourcing behavior, the results
showed that, overall, 71.14% of the students outsourced their coursework from web-based
libraries, mobile Apps, essay mills, etc. Table 4 presents the details of the numbers and
percentages for outsourcing behavior by using electronic resources in the different years of
university. The participants responded to each item on a 4-point scale anchored by “Never
(1)” and “Often (4)”. A majority of students reported engaging in plagiarism and cheating
less than 10 times (54.81%). There were 7.61% of the students who released outsourcing
coursework between 10 and 20 times, and 8.72% of the students outsourced frequently.

Specifically, the proportion of freshman students who did not outsource their course-
work was the highest at 39.51%, while the proportion who frequently outsourced their
assignments was the lowest at 2.47%. The percentage of students who outsourced their
work increased as the year of university progressed. In the fourth year of university, more
than 20% of students outsourced assignments more than 10 times. For Master’s students,
the percentage of outsourcing was even higher, with nearly 80% of students frequently ob-
taining answers directly from online resources. Although the number of doctoral students
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participating in the study was only 19, 6 respondents (31.58%) completed their assignments
more than 10 times by obtaining answers directly from electronic resources.

Table 4. Frequency of student engagement in outsourcing their coursework from electronic resources
(Baidu Library, ZhifouUniversity App, file-sharing sites, peer-sharing sites, essay factories, etc.) by
year of university.

Never <10 Times 10-20 Times Often Mean SD
39.51% 53.09% 4.93% 247%

Freshman (n =32/81) (n = 43/81) (n=4/81) (n=2/81) 170 0.68
35.90% 55.13% 1.28% 7.69%

Sophomore (1 = 28/78) (n = 43/78) (n=1/78) n=6/78) 181 081

. 27.14% 57.14% 5.71% 10%

Junior (n=19/70) (n = 40/70) (n = 4/70) (n=7/70) 1.98 086
‘ 22.88% 56.78% 13.56% 6.78%

Senior (n=27/118) (n=67/118) (n=16/118)  (n=8/118) 204+ 080
20.99% 55.56% 7.41% 16.05%

Graduate Student (n=17/81) (n = 45/81) (n=6/81) (n=13/81) 2.19 0.95
3158% 36.84% 15.79% 15.79%

PhD Student (= 6/19) (n=7/19) (n =3/19) (n=3/19) 2.16 1.07
28.86% 54.81% 7.61% 8.72%

Subtotal (n=120/447)  (n=245/447)  (n=34/447)  (n=30/a47) ¢ OB

In addition, Table 4 also offers the means and standard deviations for the outsourcing
scores. The overall mean value was 1.96, and the standard deviation was 0.84, indicating
that students frequently outsource assignments between 10 and 20 times. Clearly, the
results in the freshman year (M = 1.70; SD = 0.68) were the lowest. Again, with the increase
in the year of university, the means and standard deviations increased. The mean for fourth-
year students was more than 2.0; the highest mean for Master’s students and doctoral
students surmounted 2.1; and the standard deviation for doctoral students exceeded 1. This
shows a greater likelihood that older college students would often outsource assignments,
thereby engaging in plagiarism and cheating.

3.3. What Effect Does Cheating and Noncheating Have on Student Learning Outcomes?

We analyzed the impact of cheating and noncheating on student learning outcomes
in the following three aspects: students’ final course grades, students’ satisfaction with
their completed assignments, and students’ achievements by completing their course work.
In Chinese universities, students’ final grades generally consist of attendance, grades on
regular assignments, and final exam results. The grades of regular assignments usually
account for about 30-40% of the final grade. If regular assignments were outsourced and
plagiarized, this would have a more significant impact on the course grade. Furthermore,
frequent plagiarism may lead to poor understanding of the course and application of
knowledge; then, students would be less likely to receive a good grade in the final exam.
Furthermore, students who sought to outsource the completion of their assignments would
have a negative attitude towards their coursework and correspondingly less satisfaction,
as well as lower accomplishment from their coursework.

In Table 5, we report the effect of cheating on students’ final course grades. The 5-point
scale ranging from failure (1) to excellent (5) was used to quantify the final grades. To
provide a reference point, the distribution of the final grades for students who did not
engage in contract cheating is reported in Row 2. Clearly, the results in the table show that
students who did not engage in plagiarism tended to perform better than those who did,
with 51.16% reporting distinction. However, for students who outsourced assignments
20 times or less, their grades were predominantly first-class. Conversely, the final grades of
students who frequently outsourced assignments were mainly concentrated between pass
and first-class (M = 3.82, SD = 1.07).
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Table 5. The distribution of final course grades by frequency of student engagement in cheating.

Excellent Good Satisfactory Poor Failure Mean SD
51.16% 35.66% 10.85% 2.33% 0.00%
Never (n=66/129)  (n=46/129)  (n=14/129) (n=3/129) (n=0/129) 4.36 0.77
<10 times 28.16% 53.06% 14.29% 4.08% 0.41% 404 0.79
(n = 69/245) (n = 130/245) (n = 35/245) (n =10/245) (n = 1/245) : :
. 50.00% 32.35% 8.82% 8.82% 0.00%
10-20mes ) 17/34) (n=11/34) (n=3/34) (n=3/34) (n=0/34) 424 096
30.77% 35.90% 20.51% 10.26% 2.56%
Often (n=12/39) (n=14/39) (n = 8/39) (n = 4/39) (n=1/39) 3.82 107
We measured students’ satisfaction levels with their completed submissions by using
a 5-point Likert scale (“Very satisfied (5)” and “Very dissatisfied (1)”). Figure 2 plots
the results of students’ satisfaction with their completed assignments. It is obvious from
the graph that students who did not participate in cheating and plagiarism were highly
satisfied with their completed assignments, with 47.29% being very satisfied. The higher
the frequency of students involved in cheating, the less satisfied they were with their
assignments. The students who cheated frequently were dissatisfied with their completed
assignments at 15.38%. Thus, satisfaction with assignments was inversely related to the
frequency of cheating.
- \ _
>0 47.29 47.35
40 | 39.18 38.23 |
o3 35.29 359
2 ] 33.33
2 i
g,
g 30 |
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Figure 2. The satisfaction levels with their completed submissions by different frequencies of student engagement in cheating.

Finally, Figure 3 reports the inner experiences and sense of accomplishments that
students gained through completing their coursework. Positive gains, improving un-
derstanding and learning and building self-confidence in the course, decreased with the
increase in the frequency of cheating. On the other hand, the negative gains, learning noth-
ing and wasted effort, increased as the amount of cheating increased. There were 92.25%
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of the noncheaters who believed that the assignments deepened their understanding and
learning of the course; only 0.78% of the noncheaters thought that the assignments were
a waste of time; and 3.1% of the noncheaters believed that they did not learn anything.
For the students who cheated frequently, 28.21% felt that nothing was learned, and 20.51%
sensed that was a negative experience of wasting time.

92.25
90 |

80 |-
70 -

60 |
52.71

30

Percentage of participants
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10 |-
3.1

4.49 I
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L b5.88
)3;06 I

14.71

I
Never

T T
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O Improving understanding and learning O Building self-confidence “ILearn nothing B Wasted effort

Figure 3. The different accomplishments achieved from the coursework by the different frequencies of student engagement

in cheating.

3.4. How Do Educators Perceive and Respond to the Behaviors of Contract Cheating?

Teachers are the primary perceivers of cheating and plagiarism as they need to review
students’ coursework. As shown in Table 6, only one teacher felt that students did not
plagiarize their assignments. There were 41.91% of the teachers (n = 26) who sensed
that 30% of assignment submissions had plagiarism, while 32.26% of teachers (n = 20)
recognized that half of the assignments had cheating problems.

Table 6. Percentages of plagiarized coursework accounting for the total amount of coursework by
the perceptions of teachers.

0% 10% 30% 50% 70% 90% 100%
1(1.61%)  9(1452%) 26(41.91%) 20(32.26%) 3 (4.84%)  3(4.84%) 0 (0.00%)

Furthermore, Figure 4 shows the results of teachers’ perceptions of and responses to
student involvement in cheating behavior. Surprisingly, a small percentage of the teachers
who participated in the survey did not even understand what plagiarism and cheating on
assignments were. There were 53.23% of the educators who realized that their institutions
had no clear guides and regulations on plagiarism with respect to assignments. For 66.13%
of the teachers, their universities did not have clear penalties for cheating. There were
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25.11% of the teachers who admitted that they did not clearly emphasize the rules of
plagiarism in the classes. A whopping 80.65% of teachers reported that their universi-
ties did not have automatic plagiarism-detection software for students’ assignments and
coursework. There were 33.87% of the teachers who did not give feedback to students
when there was plagiarism in their coursework submissions. There were 40.32% of the
teachers who did not design a creative learning environment to reduce the likelihood of
students’ cheating behavior.
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Figure 4. This figure shows the results of educators’ perceptions of and responses to student
engagement in cheating. Q1-Q4 and Q7-Q9 represent Questions 14 and 7-9 in Table 2, respectively.
The bottom bar represents the percentages of educators who understood the definition of cheating,
whose universities had clear regulations and penalization rules, who emphasized cheating rules in
the class, whose institutions have cheat-detection software tools, who given feedback to students
when there was plagiarism in their coursework submissions, and who designed creative learning
environments, respectively, while the top bars indicate the opposite results.

3.5. What Are the Motivating Factors for Cheating Behaviors?

In order to explore the drivers of plagiarism behaviors, Pearson’s correlation coef-
ficients were used to analyze, on a case-by-case basis, the random relationships among
plagiarism and individual, institutional, teaching, and learning outcome factors. The
test results are reported in Table 7, with the dependent variable for each potential factor
being whether the student agreed with the item (1) or disagreed (0). When the result of
the test decision is in bold, the test supports the association between plagiarism and the
relevant factors.
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Table 7. The results of the linear correlation test. For electronic plagiarism behaviors, the individual
factors, institutional factors, teaching factors, and learning factors investigated are listed, including
their Pearson’s correlation coefficients and p-values. The results in bold indicate that the test supports
a good correlation between plagiarism behaviors and the related factors at the 5% significance level.

Correlation Values
Coefficient v

Understand the definition of plagiarism —0.0484 0.3067
Desire to receive a good final course grade 0.1309 0.0055
Individual factors Poor time management 0.0652 0.1682
Disinterest in the course assignment 0.0392 0.4081
Fear of failure 0.0059 0.9011
Coursework is too easy —0.0235 0.6199
Clear regulations on plagiarism in 01378 0.0035

Institutional factors coursework
Penalization for plagiarism —0.1275 0.0069
Plagiarism-detection tools —0.1186 0.0121
Lecturers have hlghhghted plagiarism in 0.0744 0.1160

their courses
Lecturers give fgedback on plagiarized 041510 0.0014

assignments

. Lecturers design creative learning
Teaching factors environments —0.0589 0.2142
Lecturers review assignments carefully —0.0528 0.2652
Teachers make le;tures interesting and 0.0131 0.7822
lively
Te.ad.’lers themselves h.ave committed 0.0573 0.2269
plagiarism, such as copying lecture notes.

Satisfaction with reviews of submissions —0.0807 0.0879
Satisfaction with their completed —0.2619 <0.0001

. coursework
Learning factors Doing coursework improves learning —0.1478 0.0017
Doing coursework builds confidence —0.0131 0.7808
Learn nothing by doing coursework 0.1233 0.0091
Doing coursework is a waste of time 0.1260 0.0076

As shown in Table 7, nine factors were discovered, including the individual factors,
which contained one aspect (“Desire to get a good final course grade”), the institutional
factors, which contained all three points (“Clear regulations on plagiarism in coursework”,
"Penalization for plagiarism”, and “plagiarism detection tools”), the teaching factor, which
contained only a single item (“Lecturers provide feedback on plagiarized assignments”),
and the learning factors, which contained four elements relating to satisfaction with assign-
ments and accomplishments gained from the coursework. Compared to the other factors,
“satisfaction with completion of coursework” had the highest correlation coefficient, with
a value of —0.2619. This value breaks our conventional understanding of contractual
plagiarism and indicates that students have high expectations of their performance and
expect to complete assignments well.

3.6. Interpretation of the Results by Using Partial-Least-Squares Regression

Figure 5 plots the percent of variance explained in the frequency of contract cheating
variable y as a function of the number of PLS components. The results suggest that PLSR
with seven components can explain most of the variance in the data of y. Therefore, the
fitted response values of the PLSR were computed by using the seven-component model.



Mathematics 2021, 9, 1684

12 of 17

— —_
o —_ = —_
wn — n )

(=]

Percent Variance Explained in y

h
n

9 . . . .

5 10 15 20
Number of PLS components
(a)
24 . . . .
o4
23 1
=,
Ex 1
]
2
321 1
&
=90 4
o3
Q
=
£19 1
S
=18 1
o
2
S 1
16 1
15 . . . .
5 10 15 20
Number of PLS components
(b)
17 . . . .
o~
) b
g
]
o
i=]
£ J
&
®<
45
o
3 J
=
.8
s
< J
Lo
2
3
~ 4
1 . . . .
5 10 15 20
Number of PLS components
(©)

Figure 5. Percent of variance explained in y with respect to the number of PLS components: (a) The
data of the all participant; (b) the data of the student participants from the UCAS, first-class, and
national key universities; and (c) the data of the students from the ordinary universities.

The different regression coefficients created by PLS are given in Figure 6. For the all
sample data, the examination of the seven-dimensional regression coefficients showed
that the factors including clear regulations on plagiarism in coursework (F2), teachers
themselves have committed plagiarism (F11), lecturers give feedback on plagiarized assign-
ments (F12), use of plagiarism detection tools (F13), learn nothing by doing coursework
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(F20), and doing coursework is a waste of time (F21) were mainly responsible for the
frequency of the contract cheating.
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Figure 6. The regression coefficients with respect to the potential factors: (a) The data of the all
participant; (b) the data of the student participants from the UCAS, first-class, and national key
universities; and (c) the data of the student participants from the ordinary universities. The potential
factors are denoted as follows: students understand what plagiarism is (F1), clear regulations on
plagiarism in coursework (F2), penalization for plagiarism (F3), lecturers have highlighted plagiarism
in their courses (F4), weather teachers make lectures interesting and lively (F5), disinterest in the
course assignment (F6), desire to receive a good final course grade (F7), poor time management (F8),
fear of failure (F9), coursework is too easy (F10), teachers themselves have committed plagiarism,
such as copying lecture notes (F11), lecturers give feedback on plagiarized assignments (F12), use
of plagiarism detection tools (F13), lecturers design creative learning environments (F14), lecturers
review assignments carefully (F15), satisfaction with teachers’ reviews of submissions (F16), satis-
faction with their completed coursework (F17), doing coursework improves learning (F18), doing
coursework builds confidence (F19), learn nothing by doing coursework (F20), and doing coursework
is a waste of time (F21).

Next, the data were divided into two groups in order to examine the response patterns
of different types of institutions. One group consisted of student participants from the
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UCAS, first-class universities, and national key universities, and the other group consisted
of student participants from the ordinary universities. As shown in Figure 6b, the regression
coefficients indicated that the frequency of contract cheating was highly dependent on
the teaching methods of the teachers and the interest of the individuals in the respective
courses. This is because these excellent universities have bright and hardworking students.
Students have higher expectations of their teachers, so they consider it very important that
their lectures are interesting and lively. In contrast, the regression coefficient for the factor
of learning nothing by doing coursework (F20) was positively correlated with the frequency
of contract cheating among the students at the ordinary universities, and teachers also
copying lecture notes from the Internet (F12) was highly correlated with it.

4. Discussion

Cheating occurs in universities all over the world [36,37], such as plagiarism on
assignments and cheating on exams. The purpose of this study was to statistically explore
the perceptions of contract cheating on assignments, related experiences, potential factors,
and learning outcomes with contract cheating in coursework among Chinese university
students and responses to contract cheating by educators and institutions in the digital age.

According to the findings of the study, while 90.83% (see Figure 1) of the students
understood what cheating behavior was, 71.14% (see Table 4) admitted to having 10 or
more experiences of outsourcing coursework. Students may believe that plagiarism and
cheating are not a serious violation, considering that electronic resources from third parties
are shared information and therefore can be copied directly without citation [38].

The results in Table 4 indicate that freshmen outsourced assignments less frequently
than other more senior students. As year of college increases, the proportion of students
who outsourced assignments increases, and even graduate students have more severe
outsourcing practices. This suggests a need for training freshmen on the academic code of
conduct for coursework at the time of university orientation. Students did not undergo
training through formal lectures and a tutorial exercise to teach them about plagiarism; they
demonstrated poor training in citation skills, poor supervision, and academic weakness and
were most likely to use contract cheating. In a study of U.K. higher education textbooks,
Reference [39] analyzed source texts for postgraduate certificates in higher education at
U.K. universities. They found that the concept of academic integrity needs to be integrated
into mainstream discourse around teaching in U.K. higher education.

Despite some interventions in academic writing and referencing and plagiarism
tutorials, a quarter of students were still commit plagiarism in their essay assignments [40].
This is not surprising, since curbing contract cheating requires supervision by educators
and a concerted effort by universities.

Considering student understandings and engagements with contract cheating, as
well as policies and methods across the world, there are great differences in attitudes
towards cheating in different countries. These factors make it critical for an institution
to teach clear standards of academic integrity, because in many cases, there is no clear
definition of academic dishonesty practices. Many Chinese students and teachers who
participated in this survey understood that their institutions did not have clear guides,
regulations, and penalties for plagiarism and cheating on coursework. Therefore, all
stakeholders in the university, especially students, teaching staff, and faculty management,
have a responsibility to minimize the incidents of contract cheating. This is consistent
with the finding of [41]. Lambert et al. [41], who reported that academic dishonesty is
frequent among New Zealand university students, although few incidents were handled
with the formal practices that were set out in institutional policy manuals. Colnerud and
Rosander [42] discovered the implicit logic in the Swedish students’ attitudes: the lower
the level of effort and work, the lower the level of learning that can be expected; the lower
the level of learning, the higher the level of academic cheating is.

Due to the widespread use of electronic resources from third parties, it is unlikely
that plagiarism detection for each assignment can be performed manually by the teacher
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alone. As a result, 33.87% of the teachers did not provide feedback to the students about the
plagiarism of their assignments (see Figure 4). This is so bad in that it leads the students to
believe that plagiarism can be negotiable and ignorable. An automatic and efficient method
of identifying plagiarism using electronic online detection software is necessary. There
were 80.65% of the teachers who realized that their universities did not have software tools
to detect plagiarism in assignments. According to current public reports, only Tsinghua
University in China provides software that automatically detects the repetition rate for
daily assignments [3,43]. In the Chinese context, there is a distinct lack of advice given to
students, which needs to be addressed as most of the students who participated in the
study of [44] claimed not to have received any instructions, feedback, nor alerts.

A unique contribution of this study is that potential factors related to plagiarism
behavior were assessed using Pearson’s correlation coefficient. The drive of the Chinese
student’s individual factors, such as the expectation of a desired final course grade, satisfac-
tion with his or her completion of the assignments, and learning outcomes, all play a role
in determining whether a student cheats on coursework. All three items of institutional
factors, clear regulations, penalization, and automatic detection of plagiarism, strongly
influenced the behaviors leading to electronic plagiarism. Teacher feedback also acts as a
deterrent for students from cheating on assignments.

In summary, the current results of the sample analysis reveal the motivational causes
of contract cheating to a certain extent and provide relevant references for strengthening rel-
evant instructional management in the future. However, there are two potential limitations
of this study: first, the amount of data collected was small, which makes the indicative
meaning of the findings of this study somewhat limited. In addition, it is not possible to
determine whether the survey volunteers who participated in the survey about cheating
tried to answer the relevant cheating questions as objectively as possible. In particular,
there is a certain bias in such surveys when cheaters themselves report that they cheat.
Therefore, only a statistical analysis after a large sample has been collected can eliminate
the effects of these biases.

5. Conclusions

This paper explored the frequencies, reasons, and related learning outcomes of Chinese
college students” engagement in outsourcing academic coursework. Two parallel surveys
of students and educators were conducted simultaneously. Statistical analysis of survey
data from both educators and learners deepened our understanding of contract cheating in
Chinese universities.

To summarize this study, our findings suggested that both personal and institutional
reasons significantly influence cheating intentions. Internal motivations for students’ cheat-
ing intention were the expectation of a good final course grade, dissatisfaction with learning
outcomes, and little sense of accomplishment. External motivations were inadequate feed-
back from teachers on assignments with cheating and a lack of institutional regulations
and cheating-detection software tools. The results of the study point to the necessity of im-
plementing courses that address academic integrity in the first year of university, building
clear institutional regulations, and developing automatic detection software, which clearly
have the potential to deter contract cheating behaviors.

There are some potential limits to this study. Although we tried to invite anonymous
volunteers to participate in the questionnaire as much as possible, the number of collected
survey data was not large enough in the end. In the future, our work will fill this gap.
Overall, the data and statistical analysis results of the thesis can provide a positive reference
for reducing contract cheating in Chinese universities. In addition, the proposed methodol-
ogy may also provide universities an effective way to dynamically measure and evaluate
changes in university management practices in response to contract cheating over time.
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