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Abstract

Massive Open Online Massive Open Online Courses (MOOCs) have been transitioning
slowly from being completely open and without clear recognition in universities or
industry, to private settings through the emergence of Small and Massive Private
Online Courses (SPOCs and MPOCs). Courses in these new formats are often for credit
and have clear market value through the acquisition of competencies and skills.
However, the endemic issue of academic dishonesty remains lingering and generating
untrustworthiness regarding what students did to complete these courses. In this case
study, we focus on SPOCs with academic recognition developed at the University of
Cauca in Colombia and hosted in their Open edX instance called Selene Unicauca. We
have developed a learning analytics algorithm to detect dishonest students based on
submission time and exam responses providing as output a number of indicators that
can be easily used to identify students. Our results in two SPOCs suggest that 17% of
the students that interacted enough with the courses have performed academic
dishonest actions, and that 100% of the students that were dishonest passed the
courses, compared to 62% for the rest of students. Contrary to what other studies have
found, in this study, dishonest students were similarly or even more active with the
courseware than the rest, and we hypothesize that these might be working groups
taking the course seriously and solving exams together to achieve a higher grade. With
MOOC-based degrees and SPOCs for credit becoming the norm in distance learning,
we believe that if this issue is not tackled properly, it might endanger the future of the
reliability and value of online learning credentials.
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Introduction
The evolution and increasing use of communication technologies have generated new and
very popular learning modalities such as the Massive Open Online Courses (MOOCs).
These courses have expanded broadly in e-learning, experiencing a rapid development
and receiving considerable attention from many institutions and universities, present-
ing the MOOC model as a new disruptive technology within the educational ecosystem
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(Chen et al.2014; Stephen2012). MOOCs represent an opportunity for universities to
expand their coverage and attract more students into their campuses. They are presented
as the new path to expanding knowledge via continuous learning, university innovation,
employability and the sustainable development of mass learning scenarios.

Many universities developed a large portfolio of MOOCs that required a development
of new competences at a university level (Kloos et al.2014). After developing such skills,
institutions are re-using these efforts to incorporate these courses into higher education
by transitioning from MOOCs to other on-campus private formats, such as the ones
known as Small Private Online Courses (SPOCs) and Massive Private Online Courses
(MPOCs) (Fox2013; Guo 2014; Zhou et al.2016). The introduction of these new online
models into universities has also generated innovation in the teaching practices, with
blended, hybrid and flipped classroom methodologies becoming more and more common
(Rodríguez et al.2017; Wang et al.2016). This transition might bring long-term bene-
fits as some studies have shown better learning outcomes and motivation towards these
blended methodologies when compared to traditional learning (Tseng and Walsh2016).

However, despite the wide agreement among stakeholders in recognizing MOOCs as
an important opportunity to improve educational practices around the world, there are
still many challenges that make it difficult to incorporate these courses into the univer-
sity environment and to provide a valid and trustworthy academic recognition for them
(Jobe2014; Witthaus et al. 2016). One of the challenges encountered is the constant
uncertainty about students• academic honesty related to verification of identity (imper-
sonation), verification of ownership of their work (fraud), supervision of examinations
(cheating during examinations), etc. This is an endemic problem in distance learning
since it became popular (Lanier2006), but nowadays with online learning becoming more
popular through the numerous available options, such as MOOC-based degrees (Reich
and Ruipérez-Valiente2019) or SPOCs for credit in universities (Kaplan and Haenlein
2016), the problem becomes more critical as there is no guarantee that students are
being honest. Literature reports that in most cases they are using dishonest strategies to
obtain the academic credits offered, which in turn generates a constant concern to allow
MOOCs and derived courses to be recognized academically (Abramovich et al.2013;
Jobe2014; Sandeen2013). In addition, current learning platforms do not have the nec-
essary technological tools that allow the identification of dishonest student behaviors in
order to mitigate academic dishonesty in this type of courses (Ruipérez-Valiente2018;
Ruipérez-Valiente et al.2017).

Therefore, in this article we work towards the development of algorithmic approaches
to detect dishonesty behaviors in a SPOC environment that could improve the aca-
demic for credit trustworthiness of these courses. We apply a learning analytics approach
for the implementation and evaluation of the method. The context of the research is
within SPOCs with academic recognition developed at the University of Cauca (Colom-
bia) and hosted on their own Open edX instance, namely Selene Unicauca. The algorithm
performs an analysis of students• behavior with the exams (submission time and exam
responses obtained through the interaction of the student with the learning platform),
providing as output a number of indicators that can be easily used to identify students
that denote clear dishonest behaviors and practices through the sharing of responses
with other peers. Our motivation is that the solutions obtained through these data-
driven approaches, could eventually be the basis of a system for academic dishonesty
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deterrence (Corrigan-Gibbs et al.2015), and in this way facilitate the incorporation of
MOOCs/SPOCs for credit into the university environment.

More specifically, we have two main objectives:

1 To develop a learning analytics approach that can be used within SPOCs to detect
students committing dishonest behaviors by sharing responses with peers.

2 To perform a comparison analysis of the levels of engagement with courses
contents and learning outcomes between those students detected as dishonest and
the rest of students.

The remainder of the paper is organized as follows. •Related workŽ performs a review
of the related work in the area of MOOCs and academic dishonesty. •MethodologyŽ
presents the methodology of the study, describing the context, the algorithm and data col-
lection. •ResultsŽ describes the results regarding the detection of dishonest students and
their behavioral characterization. Finally, •DiscussionŽ discusses results comparing with
previous work and •Conclusions and future workŽ sections concludes the paper.

Related work
MOOCs emerged as a new educational paradigm where large numbers of students are
able to take courses for free. One of the initial goals was to facilitate access to knowledge
and therefore these courses were not targeting a university environment in order to be cer-
tified or recognized academically as part of the curriculum. However, MOOC providers
struggled to find financial sustainability without a clear business model (Liyanagunawar-
dena et al.2015), and eventually most of the big and open MOOC providers have started
pivoting towards online degrees in partnership with universities or professional training
programs with companies (Reich and Ruipérez-Valiente2019). Another one of the direc-
tions that the original MOOCs are taking is the incorporation of courses following similar
pedagogical guidelines and contents into universities, where in some cases the comple-
tion of these courses might provide an academic recognition (Jobe2014; Witthaus et al.
2016).

The adoption of the MOOC model in higher education institutions and its incorpo-
ration into educational programs represents a technological and pedagogical challenge,
which is being resolved thanks to strategies like SPOCs (Fox2013; Kloos et al.2014) and
MPOCs (Guo2014; Mutawa2016). SPOCs and MPOCs are variants of MOOCs that are
characterized by being limited in access (private courses) and therefore also in size, but
they still have a wider scope of participation than any conventional online course (Cabero
et al.2014; Kloos et al.2014), allowing universities the opportunity to expand their cover-
age and reach more students at the same time. These courses in new format are presented
as a new path for the expansion of knowledge, university innovation, employability and
sustainable development scenarios of massive learning, so many universities are strongly
working on their incorporation into their curriculums and academic offer (Aguaded and
Medina-Salguero2016; Arturo Amaya and Alvarez2015; Zirger et al.2014).

Academic recognition of courses has a significant impact on student behavior. The
act of signing up and paying to access a verified certificate track, that would allow a
student to receive a certificate, can have an effect on students• behavior acting as a com-
mitment device (Littenberg-Tobias et al.2020). Several studies have shown that those
courses where students have the chance to obtain academic recognition, reduce the high
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