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Over the years, academic cheating continues to be an endemic issue that has al-
ways been a threat to academic honesty and social values. Academic dishonesty
among the students is a perplexing phenomenon, that exists in every stage of our
education system, especially in colleges and universities. College and university
administrators admit that academic dishonesty is an issue on campus but they of-
ten lack in preparing effective policies and procedures to monitor it and to deal
with it. In addition, indecisive perceptions regarding academic dishonesty has ad-
verse effects on paradoxical situation of education. The current study provides the
details about the causes that motivate the students to cheat and describes the dif-
ferent forms of cheating practices performed by the students. The purpose of this
study is to define the students of University of Jammu what is meant by academic
cheating, to determine the factors associated with cheating behaviour and to clas-
sify of the students according to their cheating behaviour. From the current study,
the main reasons due to which students go for cheating are not knowing/under-
standing the study material, performance pressure, inadequate exam preparations,
etc. Also, around 42%, 6% and 52% of the respondents are found to be occasional,
persistent and instantaneous cheaters, respectively. We suggest that students must
understand that cheating is wrong not only for the society but also for their own
knowledge because by indulging in cheating students prevent them from learning
what they are studying and hence, deteriorate the intellectual human resource of
the country.
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1 Introduction

Academic dishonesty is an escalating phenomenon that is plaguing educational
institutions around the world. Infact, it has become an inescapable activity, es-
pecially, in colleges and universities, where grades earned, directly effect the
academic careers of students for many years to come. The rising pressure to get
the best grades in school, get into the best college, and land the best paying job
is a cycle that has made academic dishonesty increase exponentially. The sub-
ject of academic cheating has attracted the attention of not only academics but
also public communities. Recent studies have proven that the issues of academic
cheating among undergraduates have increased along the years. For example, 76
percent of the students confessed to having involved in academic cheating [16].

Rajendran defined cheating as an activity which is performed to complete a
work in an unethical way by a person when he does not know how to do that
work in a legal way ( [27]). However, this is not the only way of defining cheating;
different people have their different perception about cheating like [11] defined
cheating as changing one or more answers when correcting own examination
and/or not marking two or more in correct responses, [23] defined cheating as an
immoral activity in the academic environment, [28] defined cheating as an act of
using any means of unfair and unjust privileges that include: lying, concealing
the truth, deceive, deceit and violation of trust to achieve something. But aca-
demic cheating/academic dishonesty may be defined as the students’ behaviour
of contradicting the fundamental values of their academic lives [11]. Academic
cheating can be of various types, suggested by [11] and [19], such as copying from
another’s person, stealing examination papers and lecture notes, using prohib-
ited material like crib notes, deception, sabotaging, impersonation, forgery, pla-
giarism, fabrication, data manipulation, padding bibliographies, and many more.

Various theoretical perspectives have been applied for understanding cheat-
ing. [25] examined the applicability of several theories of divergence to cheat-
ing, including deterrence theory, rational choice theory, social bond theory, etc.
Thereafter, [4] proposed the integrated model of cheating, which shows that stu-
dents’ intentions to engage in disfunctional behaviours may be influenced by at-
titudes, subjective norms, perceived behavioural control and moral obligations.
Some studies focused on the relationship between motivation and cheating be-
havior, some focused more on the relationship between socio-demographic fac-
tors and cheating behavior (e.g., [15]). Others (e.g., [8]) have carried out studies
to determine what causes students to cheat. The existence of academic cheat-
ing has always been a major concern for various researchers. Many studies have
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been conducted in order to identify various types of academics cheating among
college students and this can be achieved by using anonymous questionnaire dis-
tributed or mailed to the students. The estimates of students that are involved
in academic cheating during their college lives, ranges from 49% for marketing
students [32] to 88% for premedical students [30]. Dishonesty in an academic
setting has been a consistent and paramount problem for many years at all edu-
cational levels [9], and it is a serious educational issue( [26]; [18]). Considerable
progress has thus, been made in identifying factors that influence cheating be-
haviour. [3] have found that age and self esteem are the two major factors that
are positively correlated with the cheating behaviour of students. [17] found that
higher socio-economic status along with stress, depression and family crisis are
the major factors that promote students to cheat in their academic lives.

Various guidelines for controlling cheating have also been proposed like [12],
[13] and [1] suggested that cheating can be controlled by making it as difficult
as possible for students to cheat, [14] suggested that the cheating can be avoided
by discussing the consequences of cheating with the students, etc. Despite these
findings and recommendations, the prevalence of cheating is on the rise ( [6];
[5]). [22] suggest that academic integrity should be strongly assumed as an in-
stitutional concern, instead of just students’ responsibility. Moreover, through
a collaboration approach and using workshops and open educational resources
settled to address paraphrasing, summarizing and quotation, [22] concluded that
“better collaboration and co-operation among faculty staff, learning advisors and
librarians is therefore essential” [22]. Still there are many questions that remain
to be answered concerning the nature, cause and type of academic cheating.

The purpose of current study is to define the students what is meant by aca-
demic cheating, to identify the factors/circumstances associated with cheating
behaviour of students and to classify of the students according to their cheat-
ing behaviour. The paper is structured as follows: The next section (i.e. section
2) explains the sample design in detail followed by data description in section
3. Section 4 explains the framework of LCA methodology along with the statis-
tical hypothesis and results of the analysis in the section 5. Finally, we discuss
conclusions of the study in Section 6.

2 Sample Design

Our target population comprised of all the undergraduates students enrolled in
3rd semester and above, BEd students, masters students of University of Jammu
and its affiliated Colleges. So, the total population size in our studywas 66091.We

631



Sunil Kumar, Apurba Vishal Dabgotra

had followed the NSSO methodology to select the sample with 95% confidence
level, 2% margin of error and 50% of population share, using formulae:

𝑛 =
𝑧2×𝑝(1−𝑝)

𝑒2
1 + 𝑧2×𝑝(1−𝑝)

𝑒2𝑁
(60.1)

where, n= sample size, z= z score, p= population proportion, e=margin of error,
and N= size of population size.

Thus, a sample of 2317 had selected for the collection of data. And we had se-
lected sample based on the multi-stage stratified random sampling design. The
first stage units (FSU) comprises of the main campus, off campuses and differ-
ent colleges affiliated to the Jammu University. The ultimate stage units (USU)
comprises of different courses offered by these institutes. Then, we apply propor-
tional allocation for selecting sufficient number of sample units from each of the
USU. For the sampling frame, we had collected information from the department
of Statistical Planning and Research Unit of University of Jammu.

Stratum had formed at district level. Within each district of Jammu division,
nine basic strata were formed (one for each district). However, within the Jammu
district, different government degree colleges, government engineering college,
private engineering colleges, private BEd colleges and private law colleges formed
a separate basic stratum and the remaining off campuses of University of Jammu
i.e., Ramnagar campus and Bhaderwah campus and campus of University of
Jammu, itself was considered as another basic stratum.Different sub-stratification
were done for the courses offered by each of the selected campuses and colleges.
Seven (7) different streams were considered as the courses offered by these insti-
tute. They were: Science, Technology, Commerce, Arts, Management, Law and
BEd. Within each stream(course) offered by University of Jammu, its Affiliated
colleges and its different off campuses, the respective sample size was allocated
to the different strata in proportion to the number of students enrolled in that
stream.

The above discussed technique has employed on each of the district except for
Jammu District. For Jammu District, 75% of the remaining sample, after selected
from the other districts and off campuses, had selected from the campus of the
University of Jammu, using proportional allocation. And the rest of sample had
selected from the remaining colleges of Jammu district using proportional alloca-
tion. Finally, For the different districts (from each sub stratum) required number
of sample were selected by simple random sampling without replacement (SR-
SWOR) procedure.
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3 Data Description

A descriptive design is used to study cheating behaviour of the students. So, a
questionnaire, comprises of 46 closed ended questions related to factors leading
to students’ cheating, types of cheating and other related questions, was designed
to analyze the cheating behaviour of the students. The survey period of this study
was fromMarch to September 2019. The required information was collected from
a selected number of students by visiting their respective departments, colleges
or institutes, personally and by asking them to fill in an anonymous question-
naire based on different cheating behaviour. But due the disturbances in the state
during the survey period, it was not possible to collect the data from the highly
disturbed areas such as Doda, Kishtwar and Rajouri. So, the data was collected
from only 1906 students which was the relevant sample size for our study. The
whole questionnaire is divided into following 5 major sections.

Respondent’s Details : This section tracks the record of the demographic characteristics of the students which
includes gender, age, religion, status and stream.

General Questions : This section consist of general questions about cheating in order to get the general per-
ception of students on academics cheating and to get idea from the students about the main reason
why students cheat during the exams?

Situational Aspects : This section consist of questions about the situational factors that can influence the stu-
dents to cheat during the exams.

Personal Aspects : This section consist of the questions about the personal factors that can influence the stu-
dents to cheat during the exams.

Types Of Cheating : This section comprises of the questions about the types of cheating students are involved
in. This section was prepared with the objective of making students aware of the types of academics
cheating and to know about their own cheating behaviour.

4 Methodology

4.1 Latent Class Analysis

We have certain phenomenon that often cannot be directly observed or to ana-
lyze certain phenomenon not all variables can be measured directly. So, latent
variable modeling, in which the value of the latent variable (unknown variable)
cannot be directly measured, rather its value is deduced from observed (mani-
fest) variables, can be used in those cases. Latent variables may be defined as an
unobserved random variables which are hidden from us [31] and are unknown to
us in any particular study, whereas, manifest variables may defined as variables
which are the observable and are designed specially to measure the unknown
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latent variable. Indicator variables are the manifest variables which can measure
the unknown latent variable. The value of unknown latent variable can be es-
timated on the basis of the responses made by the individuals to the different
indicator variables. We also have a third variable, referred to as a grouping vari-
able such as gender (G), which is used to identify an individual’s membership
in two or more population subgroups. The grouping variable is based largely on
subjective criteria, by considering whether the assumptions are plausible for a it
or not.

Latent Class Analysis (LCA) is appropriate when the latent variable and all the
indicator variables are discrete in nature. It establishes a relationship between a
set of observed discrete variables (manifest variables) and a set of unknown dis-
crete variables (latent variables). LCA is a methodology that allows us to identify
hidden population subgroups/classes. A class of any latent variable is specified
by pattern of responses made to the different manifest variables by the respon-
dents, in terms of conditional probabilities. These probabilities show the possi-
bility that the latent variables can take any particular values. In this approach we
envisage a relationship between discrete indicator variables and discrete latent
variables across different number of groups. We have used poLCA [21] package
of R software for performing the Latent class analysis (LCA).

4.1.1 Latent Class Models

LCAmodels comprises of two types of probabilities which include the probability
indicating the likelihood of a response by respondents in each of the classes and
the probability representing the latent class size or the proportion of individuals
who are members of a particular latent class.

Following the notation used by [21], suppose we have 𝐽 polytomous categori-
cal manifest variables (the observed variable) each of which contain 𝐾𝑗 possible
outcomes, for individuals 𝑖 = 1, 2, 3, ..., 𝑁 . Let 𝑌𝑖𝑗𝑘 be the observed values of the 𝐽
manifest variables such that

{ 𝑌𝑖𝑗𝑘 = 1 : if 𝑖𝑡ℎ respondent give the 𝑘𝑡ℎ response to the 𝑗 𝑡ℎ variable
𝑌𝑖𝑗𝑘 = 0 : otherwise

}

where j=1,2,...,J and k=1,2,...,𝐾𝑗 .
The LC models approximates the observed joint distribution of the manifest

variables as theweighted sumof a finite number,𝑅, of constituent cross-classification
tables. Let 𝜋𝑗𝑟𝑘 denote the cross-conditional probability that an observation in
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class r=1,2,…,R produces the 𝑘𝑡ℎ outcome on the 𝑗 𝑡ℎ variable with ∑𝐾𝑗
𝑘=1 𝜋𝑗𝑟𝑘 = 1.

Let 𝑝𝑟 be the prior probabilities of latent class membership, as they represent
the unconditional probability that an individual will belong to each class before
taking into account the responses 𝑌𝑖𝑗𝑘 provided on the manifest variables. The
probability that an individual i in class 𝑟 produces a particular set of 𝐽 outcomes
on the manifest variables, assuming conditional independence of the outcomes
Y given class membership, is the product

𝑓 (𝑌𝑖; 𝜋𝑟 ) =
𝐽
∏
𝑗=1

𝐾𝑗
∏
𝑘=1

(𝜋𝑗𝑟𝑘)𝑌𝑖𝑗𝑘 , (60.2)

The probability density function across all classes is the weighted sum

𝑓 (𝑌𝑖|𝜋 , 𝑝) =
𝑅
∑
𝑟=1

𝑓 (𝑌𝑖; 𝜋𝑟 ) =
𝑅
∑
𝑟=1

𝑃𝑟
𝐽
∏
𝑗=1

𝐾𝑗
∏
𝑘=1

(𝑝𝑖𝑗𝑟𝑘)𝑌𝑖𝑗𝑘 , (60.3)

The parameters 𝑃𝑟 and 𝜋𝑗𝑟𝑘 are estimated by the latent class model.
Given estimates ̂𝑃𝑟 and �̂�𝑗𝑟𝑘 of 𝑃𝑟 and 𝜋𝑗𝑟𝑘 respectively, the posterior probability

that each individual belongs to each class, conditional on the observed values of
the manifest variables, are calculated by

̂𝑃 (𝑟𝑖|𝑌𝑖) =
̂𝑝𝑟𝑓 (𝑌𝑖; �̂�𝑟 )

∑𝑅
𝑞=1 ̂𝑝𝑞𝑓 (𝑌𝑖; �̂�𝑞)′

(60.4)

where 𝑟𝑖 ∈ (1, 2, …, 𝑅). It is important that the condition 𝑅∑𝑗 (𝐾𝑗−1)+(𝑅−1) ≤
𝑛 on the number of parameters should hold. Also, 𝑅∑𝑗 (𝐾𝑗−1)+(𝑅−1) ≤ (310−1)
i.e. one fewer than the total number of cells in the cross-classification table of the
manifest variables, as then the latent class model will be unidentified. Under the
assumptions of multinomial distribution, the log likelihood function can be given
as:

𝑙𝑛𝐿 =
𝑛
∑
𝑖=1

𝑙𝑛
𝑅
∑
𝑟=1

𝑝𝑟
𝐽
∏
𝑗=1

𝐾𝑗
∏
𝑘=1

(𝜋𝑗𝑟𝑘)𝑌𝑖𝑗𝑘 , (60.5)

LCA not only builds a classification model but it also explain a relation of
the class membership to explanatory variables by including covariates [33] in
the model. Grouping variables can be used in LC models in order to model the
unexplained heterogeneity in the data. In that case latent class membership prob-
abilities are predicted by covariates through a logistic link.
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4.1.2 Parameter Estimation and Model Selection

The unknown parameters of the LC models can be estimated by maximizing
(60.5) with respect to 𝑝𝑟 and 𝜋𝑗𝑟𝑘 ,using the expectation-maximization (EM) algo-
rithm ( [7], [24] and [21]). The EM algorithm, begin with arbitrary initial values
of ̂𝑝𝑟 and �̂�𝑗𝑟𝑘 , and denote them ̂𝑝0𝑟 and �̂�0𝑗𝑟𝑘 . The expectation step, calculate the
missing class membership probabilities using equation (60.4), substituting ̂𝑝0𝑟 and
�̂�0𝑗𝑟𝑘 in place of ̂𝑝𝑟 and �̂�𝑗𝑟𝑘 . The maximization step, update the estimates of the pa-

rameters by maximizing the log likelihood function given these posterior ̂𝑃 (𝑟𝑖|𝑌𝑖),
with

𝑝𝑛𝑒𝑤𝑟 = 1
𝑁

𝑁
∑
𝑖=1

𝑃(𝑟𝑖|𝑌𝑖) 𝑎𝑛𝑑 �̂�𝑛𝑒𝑤𝑗𝑟 = ∑𝑁
𝑖=1 𝑌𝑖𝑗𝑃(𝑟𝑖|𝑌𝑖)
∑𝑁

𝑖=1 𝑃(𝑟𝑖|𝑌𝑖)
(60.6)

as the new prior and class conditional outcome probabilities, respectively; �̂�𝑛𝑒𝑤𝑗𝑟
is the vector of length 𝐾𝑗 of class-r conditional outcome probabilities for the 𝑗 𝑡ℎ
manifest variable; and 𝑌𝑖𝑗 is the 𝑁 × 𝐾𝑗 matrix of observed outcome 𝑌𝑖𝑗𝑘 on that
variable. The algorithm repeats these steps several times until the overall log-
likelihood reaches a local maximum and further increments are less than some
arbitrarily small value.

Different LCA models have different number of latent classes. Usually, models
with more parameters (i.e, more latent classes) provide a better fit, and more par-
simonious models tend to have a somewhat poorer fit. So, there is always very
close agreement between goodness of fit and parsimony of the latent class mod-
els. We can test the goodness of fit of an estimated LCA models by the Pearson
Chi-square( 𝜒2 ) or the Likelihood Ration Chi-square( 𝐿2 ) . However, the like-
lihood ratio Chi-square test, although extensively used in statistical literature,
has a number of important limitations. These limitations can be controlled by
making use of several information criteria, such as the Akaike information cri-
terion (AIC) [2] and Bayesian information criterion (BIC) [29], each of which is
designed to penalize models with larger numbers of parameters. LC models with
different number of latent classes are compared and a model with lower AIC and
BIC is selected.

4.2 Statistical Hypothesis

The following null hypothesis were considered and tested, at the 5% level of sig-
nificance, in the current study :
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𝐻∘1 : Cheating is independent of gender.

𝐻∘2 : Cheating is independent of current Status of the student.

𝐻∘3 : Cheating is independent of stream of the student.

𝐻∘4 : Cheating is independent of students’ perception of academic cheating.

𝐻∘5 : Cheating is independent of students’ understanding of material.

𝐻∘6 : Cheating is independent of type of exam given by the teacher to the stu-
dents.

𝐻∘7 : Cheating is independent of performance pressure on the students.

𝐻∘8 : Cheating is independent of the students’ perception about humiliation due
to failure.

𝐻∘9 : Cheating is independent of the students’ confidence lacking.

𝐻∘10 : Cheating is independent of the students’ parental pressure.

𝐻∘11 : Cheating is independent of the students’ attitude towards grades.

𝐻∘12 : Cheating is independent of sitting plan of the students in the exam.

𝐻∘13 : Cheating is independent of punishment severity in the educational atmo-
sphere.

𝐻∘14 : Cheating is independent of students’ inadequate exam preparations.

𝐻∘15 : Cheating is independent of students’ ineffective time management skills.

𝐻∘16 : Cheating is independent of students’ habit of laziness.

𝐻∘17 : Cheating is independent of students’ perception about instructor vigilance.

𝐻∘18 : Cheating is negatively correlated to the students’ subject liking.

𝐻∘19 : Cheating is negatively correlated to the students’ interest in the subject.

𝐻∘20 : Cheating is negatively correlated to the students’ instructor liking.

𝐻∘21 : Cheating is independent of the student’s perception that cheating inevitable.

𝐻∘22 : Cheating is independent of the student’s perception of peer influence.
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5 Results

We had conducted a pilot survey on 9 departments of the University of Jammu, in
order to test the reliability and validity of our questionnaire, before conducting
the full survey. The Value of Cronbach Alpha coefficient in this case comes out
to be 0.735, which indicates a high reliability according to [10]. Cohen’s Kappa
index, in this case was 0.61, which shows that face validity holds for our ques-
tionnaire. We had also performed factor analysis utilizing principle component
analysis with varimax rotation method for testing construct validity and correla-
tion analysis for testing the criterion validity. Both the validities (criterion and
construct) holds in this study.

Our data set consists of 1906 observations, but out of that 7 were deleted due
to non response and a total of 1899 responses were considered for the further
analysis. These responses were, then tested for the identification of missing data
values. We had used multiple imputation method to deal with missing data val-
ues. With singular imputation methods, mean, median, or some other statistics
is used to impute the missing values. However, using single values carries with
it a level of uncertainty about which values to impute. Multiple imputation nar-
rows uncertainty about missing values by calculating several different options.
We had used SPSS software for performing multiple imputations on over dataset.
The imputed dataset is thus, used for the statistical analysis.

5.1 Testing of Hypothesis

Table 1 provides the summary of the hypothesis testing. From table 1 it is clear
that the cheating behaviour of the students is independent of the their current-
status, type of exam given by the teacher, perception about humiliation due to
failure, confidence lacking, parental pressure, attitude towards grades, punish-
ment severity in the educational atmosphere, ineffective time management skills,
habit of laziness and perception about instructor vigilance.

Also, Cheating behaviour of students depends on their gender and stream. It
also depends on their perception about academic cheating, understanding of ma-
terial, performance pressure, sitting plan in the exams, inadequate exam prepa-
rations, belief that cheating is inevitable and peer influence. Cheating behaviour
of the students is found to be positively correlated to the their subject liking or
disliking, interest in the subject and instructor liking.
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Table 1: Hypothesis test summary

S. No. Hypothesis 𝜒2 Significant value Decision
1 𝐻∘1 17.574 0.000 Reject the null hypothesis
2 𝐻∘2 5.504 0.138 Accept the null hypothesis
3 𝐻∘3 17.795 0.013 Reject the null hypothesis
4 𝐻∘4 8.309 0.004 Reject the null hypothesis
5 𝐻∘5 20.702 0.000 Reject the null hypothesis
6 𝐻∘6 6.919 0.140 Accept the null hypothesis
7 𝐻∘7 38.973 0.000 Reject the null hypothesis
8 𝐻∘8 1.735 0.188 Accept the null hypothesis
9 𝐻∘9 0.208 0.648 Accept the null hypothesis
10 𝐻∘10 2.023 0.155 Accept the null hypothesis
11 𝐻∘11 2.763 0.096 Accept the null hypothesis
12 𝐻∘12 9.199 0.002 Reject the null hypothesis
13 𝐻∘13 1.098 0.295 Accept the null hypothesis
14 𝐻∘14 15.933 0.000 Reject the null hypothesis
15 𝐻∘15 2.709 0.100 Accept the null hypothesis
16 𝐻∘16 0.314 0.575 Accept the null hypothesis
17 𝐻∘17 0.119 0.731 Accept the null hypothesis
18 𝐻∘18 6.906 0.009 Reject the null hypothesis
19 𝐻∘19 23.675 0.000 Reject the null hypothesis
20 𝐻∘20 14.010 0.000 Reject the null hypothesis
21 𝐻∘21 6.298 0.012 Reject the null hypothesis
22 𝐻∘22 11.629 0.001 Reject the null hypothesis

5.2 Latent Class Analysis

For the current study, the proportion of female in the sample is 0.60 and male is
0.40; whereas in population this proportion was 0.66 and 0.34. Also, the propor-
tion of the students belonging to science, Technology, Commerce, Arts, Manage-
ment, Law and other streams is 0.24, 0.08, 0.03, 0.45, 0.03, 0.05 and 0.12, respec-
tively.

5.2.1 Latent Class Models/ Path Models

The path model diagram is the graphical method of displaying the causal rela-
tionships among variables in a LCA. A detailed description of the variable used
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in the current study for performing LCA is in Appendix A. Given the relatively
large number of observed variables measuring the latent variable and the num-
ber of response categories per variable, the number of parameters is fairly high.
For this reason larger models were not considered. But out of those models, only
4 models provide the efficient results, consequently we proposed following 4
models for estimating the cheating behaviour of the students using LCA.

Figure 1: Model 0

Model 0 : Figure 1 is the path model for model 0. This model is the simple LC model without any grouping
variable, preserving the assumption of local independence. It will estimates the Cheating behaviour
(X) on the basis of the individuals’ response pattern to the different indicator variables.

Figure 2: Model 1

Model 1 : Figure 2 is the path model for model 1. This model represents the variation in the indicator variables
with the inclusion of grouping variable, gender (G) and estimates the Cheating behaviour on the basis
of the individuals’ response pattern to the different indicator variables through grouping variable.

Model 2 : Figure 3 is the path model for model 2. This model represents the variation in the indicator variables
with the inclusion of grouping variable, stream (S) and will test the influence of stream on the response
pattern of the individual to estimate the cheating behaviour.

Model 3 : Figure 4 is the path model for model 3. This model is a complex representation of the variation in
the indicator variables on the inclusion of two grouping variables i.e., gender (G) and stream (S). It
will estimate the cheating behaviour from the response patterns of the respondents to the different
indicator variables under the influence of the gender and stream of the respondents.
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Figure 3: Model 2

Figure 4: Model 3

5.2.2 Selection of best fitted model

Our data consist of 13 indicator variables whichwas used for predicting the cheat-
ing behaviour of the students. We had incorporated 2 grouping variables with
these variables in order to estimate the LC models. As a result, we had to select
one best model from the list of the proposed models, which provides the better fit
and optimum number of latent classes. Table 2 provides necessary model statis-
tics for different competing models, using poLCA package of R software. Best
fitted model is selected on the basis of BIC value [20]. The model with lowest
BIC value is always preferred since it provides the best balance between the two
factors namely, model fit and model parsimony. From table 2, it can be seen that
BIC value of model 3 is lowest i.e. 14954.7 . Also, it’s AIC and LL value (14725.37
and -7315.686, respectively) is also satisfactory. Hence, model 3 is used for further
analysis.

641



Sunil Kumar, Apurba Vishal Dabgotra

Table 2: Model diagnostics

Model d.f.1 No. of LL2 value AIC3 BIC4

parameters
Model 0 931 41 -7344.114 14770.23 14970.28
Model 1 929 43 -7330.693 14747.38 14957.2
Model 2 929 43 -7330.405 14746.81 14956.62
Model 3 925 47 -7315.686 14725.37 14954.7

1𝑑.𝑓 . ∶ 𝐷𝑒𝑔𝑟𝑒𝑒𝑠 𝑜𝑓 𝑓 𝑟𝑒𝑒𝑑𝑜𝑚 𝑜𝑓 𝑒𝑟𝑟𝑜𝑟 𝑡𝑒𝑟𝑚
2𝐿𝐿 ∶ 𝐿𝑜𝑔 𝑙𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑 𝑣𝑎𝑙𝑢𝑒
3𝐴𝐼𝐶 ∶ 𝐴𝑘𝑎𝑖𝑘𝑒 𝑖𝑛𝑓 𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 𝑐𝑟 𝑖𝑡𝑒𝑟 𝑖𝑜𝑛
4𝐵𝐼𝐶 ∶ 𝐵𝑎𝑦𝑒𝑠𝑖𝑎𝑛 𝑖𝑛𝑓 𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 𝑐𝑟 𝑖𝑡𝑒𝑟 𝑖𝑜𝑛

5.2.3 Selection of optimum number of classes
A latent class or class of any latent variable is specified by pattern of responses made to the different manifest
variables by the respondents, in terms of conditional probabilities. These probabilities show the possibility
that the latent variables can take any particular values depending on the responses of the respondents. It also
forms the underlying subgroups of respondents based on the observed attributes. In the present study, classes
specify the number of categories into which the responses about the personal cheating behaviour falls. In order
to identify optimum number of latent classes, we had performed LCA on the selected model 3 to optimize the
number of latent classes. This would help us to find a parsimonious model which provides better fit.

Table 3 provides the goodness of fit statistics of model 3 for different number of latent classes. From table
3 it is clear that the data-set was best fitted for Model 3 with 3 latent classes as the corresponding BIC as well
as AIC values of that model were lowest.

Therefore, the underlying latent classes can be identified as “Occasional Cheaters” (latent class 1) which
represents the group of students who are occasional cheaters and cheat rarely in their academic lives , “Per-
sistent Cheater” (latent class 2) which represents the students who are frequent cheaters and cheat commonly
in tests, exams or assignments and “Instantaneous Cheaters” (latent class 3) represents the group of students
who are instant cheaters and cheats in their academic lives whenever got chance to do so.

Table 4 provides the Estimated conditional item response probabilities for each of the indicator variables.
1𝑠𝑡 sub row of table 4 provides the results for the students who actually admitted that they are involved in the
cheating activities and 2𝑛𝑑 sub row provides the results for students who have denied for being involved in the
cheating.

Figure 5 provides the graphical representation of the class membership probabilities for estimation of the 3
class lc model. Each group of red bars represents the conditional probabilities of the indicator variables given
the latent variable.

6 Conclusion and Discussion
Based on the objectives, defined hypothesis and the analysis of collected data, following conclusions are drawn:

• The current study defines students (by means of questionnaire) exactly what is meant by academics
cheating and make them aware of different types of cheating in which they are involved knowingly
or unknowingly.

• Also, it is observed that the main reasons because of which student opt for cheating are not knowing
or understanding the study material as it is quite difficult and boring; performance pressure espe-
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Table 3: Goodness of fit statistics of model.

Number of classes (n) n=2 n=3 n=4
Estimated n-class 0.6489 0.4181 0.3632
population shares 0.3511 0.0659 0.3087

0.516 0.2686
0.0595

Predicted n-class 0.6605 0.3981 0.356
memberships 0.3395 0.0689 0.356

0.5329 0.2263
0.0617

No. of observations 972 972 972
No. of parameters 30 47 64

Residual degrees of freedom 942 925 908
Maximum log likelihood -7417.268 -7315.686 -7371.238

AIC 14894.54 14725.37 14770.48
BIC 15040.92 14954.7 14982.76
𝜒2 15781.95 11435.73 10963.64

Figure 5: Graphical representation of class membership probabilities

cially because of fear of humiliation due to failure ; inadequate exam preparations; ineffective time
management skills; Laziness; disliking of the subject/course and lack of interest in the topic.

• The latent classes, in present study, have been identified as ”occasional cheaters”, ”persistent cheaters”
and ”instantaneous cheaters”, consequently around 42%, 6% and 52% of our respondents are concluded
to be occasional, persistent and instantaneous cheaters, respectively.

Academic cheating is a ‘disorder’ that should be taken seriously to restrain the behaviour of academic
dishonesty. It can be challenging to overcome the behaviour of academic dishonesty but an ongoing effort must
be taken to lessen its occurrence. The institutions of higher learning should organize programs to promote
academic integrity and inculcating an ethical behaviour amongst tertiary students. Students should also be
made aware on the negative implications they will receive if they are found to be involved in the academic
cheating. Institutions of higher learning should also implement a clear and strict policy on the act of academic
dishonesty.
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Table 4: Estimated conditional item response probabilities

Indicator Categories Latent Latent Latent
variables of indicators class 1 class 2 class 3
[t]2*𝑎1 1 0.5031 0.9208 0.0470

2 0.4969 0.0792 0.9530
[t]2*𝑎2 1 0.6765 0.9530 0.8734

2 0.3235 0.0470 0.1266
[t]2*𝑎3 1 0.6524 1.0000 0.4183

2 0.3476 0.0000 0.5817
[t]2*𝑎4 1 0.5634 0.8724 0.2874

2 0.4366 0.1276 0.7126
[t]2*𝑎5 1 0.3954 1.0000 0.0304

2 0.6046 0.0000 0.9696
[t]2*𝑎6 1 0.4293 0.9870 0.1661

2 0.5707 0.0130 0.8339
[t]2*𝑎7 1 0.4746 0.9751 0.1029

2 0.5254 0.0249 0.8971
[t]2*𝑎8 1 0.6907 0.9871 0.7658

2 0.3093 0.0129 0.2342
[t]2*𝑎9 1 0.6466 0.9797 0.5114

2 0.3534 0.0203 0.4886
[t]2*𝑎10 1 0.5077 0.8925 0.1525

2 0.4923 0.1075 0.8475
[t]2*𝑎11 1 0.5674 0.9468 0.1590

2 0.4326 0.0532 0.8410
[t]2*𝑎12 1 0.5117 0.7281 0.1882

2 0.4883 0.2719 0.8118
[t]2*𝑎13 1 0.5288 0.7153 0.3156

2 0.4712 0.2847 0.6844
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7 Detailed description of variables used in LCA
S.No.VariablesDescriptions

S.No.VariablesDescriptions

1𝑋Cheating behaviour of the students

2𝑎1Used any sort of prohibited material in the exam

3𝑎2Deliberately looked at another student’s test sheet
or made someone else to look at your test sheets

4𝑎3Passed answers to another person during
a test or take answers from them

5𝑎4Planned with another student how to cheat prior to exam

6𝑎5Obtain a copy of an exam paper or test paper before exam

7𝑎6Ever made attempt to obtain or accept assistance
from any other person during exam

8𝑎7Lied to an instructor for conducting an exam or test
again/ for not appearing in exams or tests

9𝑎8Copied another person’s assignment/ research/ thoughts
through online/ offline mode and passed it off as your own

10𝑎9Complete the work which is assigned to someone else or made
any other person complete the work assigned to you

11𝑎10Illicitly obtain material or steal material needed to complete
assignment

12𝑎11Misrepresenting a family or personal situation
(made excuses) to get an extension in assignment

13𝑎12Ever prevented other students from from completing their work

14𝑎13Ever forged (copy) a faculty/ family/ friend’s signature on
permission form or add/ drop form

15𝐺Gender of the student

16𝑆Stream of the student
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