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ABSTRACT
With the global increase in demand for online tertiary education,
teachers are facing unique challenges in scaling assessment ac-
tivities and meaningful student engagement. One such aspect is
contract cheating behaviours exhibited in the modern online en-
vironment — posing a threat to the academic integrity of tertiary
education. These obstacles amplify when applied to traditionally
di�cult domains like introductory programming education. Prior
research on contract cheating identi�cation proposes that while
challenging, techniques such as developing strong teacher-student
relationships, and real-time discussions may lead to instances of
identifying contract cheating behaviours. The proposition, then, is
to scale real-time, student-teacher discussions with large, online co-
horts — similar to those discussions which traditionally took place
in the classroom. This poster paper presents Intelligent Discus-
sion Comments (IDCs): A scalable, teacher-asynchronous system
which engages students in real-time discussions to extract authen-
tic student understanding. Arti�cial intelligence services such as
voice identi�cation and transcription enrich the discussion process,
supporting the teaching team in their decision-making process.

CCS CONCEPTS
•Applied computing→ Learningmanagement systems;Dis-
tance learning; E-learning; • Human-centered computing →
Human computer interaction (HCI).
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1 INTRODUCTION
Analysis of global online education trends in a neoteric 2018 paper
[4] indicates growth in online enrolments year on year in most re-
gions, including America, Asia and Europe. The Australian Govern-
ment reports online students enrolments have grown from 21.78%
in 2012 to 28.27% in 2018 [6]. This shift in the mode of engagement
changes how educators build relationships and interact with stu-
dents: no longer can teachers rely upon the fact that they will meet
their students face-to-face in a weekly tutorial.

Academic integrity broadly refers to two behaviours: plagiarism,
the act of copying or modifying another’s work, and contract cheat-
ing, paying or facilitating another to develop an original piece of
work. Contract cheating is the subject of a smaller body of research
compared to plagiarism; however is identi�ed as being a signi�cant
issue in most computing units [3]. Techniques for contract cheating
detection is limited as cases are not identi�ed by traditional code or
text plagiarism detection systems. Student tests and examinations
can evaluate student understanding in an invigilated environment,
however are di�cult to facilitate in large, mixed online and campus
cohorts with students from diverse time zones, and examinations
may not be able to cover all material presented in a teaching period.

Early work in alternative methods of contract cheating detection
indicates that teacher-training and oral assessment techniques like
student-teacher discussion can build relationships [1] and identify
potential cases where students lack the understanding which would
have been required to prepare and submit a particular assignment.
These situations may indicate occurrences of contract cheating
behaviour which requires closer evaluation by the teaching team
[2] however scaling in-person student-tutor discussions is often
prohibitive [7].

The Intelligent Discussion Comment system presented in this pa-
per evolved from earlier work which evaluated audio feedback for
introductory programming tasks [5]. The study found audio feed-
back required less time to provide compared to written feedback
for programming assignments, was as thorough, and was perceived
to impart a greater sense of student-teacher relationship. After in-
troducing asynchronous audio feedback into our large Australian
introductory programming unit and validating these bene�ts, we
experienced a phenomenon we have termed "perfect comments".
Upon presenting a student with an asynchronous written or au-
dio question to evaluate student understanding; students would
respond with high-quality, perfect responses. Further research is
required to understand this behaviour; however, we believe some
students were accessing the question, researching, and returning to
present a high-quality response which did not re�ect their actual
acquisition of understanding.
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2 INTELLIGENT DISCUSSION COMMENTS
To address the perfect comment problem described above, we devel-
oped and piloted the intelligent discussion comment system into a
large introductory programming unit. The system allows teachers
to pre-record audio discussion prompts via an online Learning Man-
agement System (LMS). The system then engages the student with a
real-time discussion using these prompts. The student’s microphone
and webcam are engaged throughout the discussion to ensure an
authentic response. The response is provided to the teacher asyn-
chronously for later playback. Literature indicates similar systems
have not been found in the education domain, however are used in
the recruitment industry for large-scale applicant screening.

Figure 1 presents the LMS with the student-response modal open.
The modal shows the student listening to a teacher prompt, while
the system ensures the microphone is recording their response. The
audio is captured automatically from the commencement of the
playback to monitor potential abuse. Optionally, video recording of
the participant or screen can provide a higher level of invigilation.
The system only allows the student one attempt at responding to
the prompts, but does allow the student to practice and test the
process.

3. Task Comment
Panel

1. Submission 
Preview

4. Discussion
Comment

2. Discussion Comment 
Student View

Figure 1: The main user interfaces of the Doubt�re system,
with an Intelligent Discussion Comment student response
Modal.

Following the creation of a discussion comment by a teacher,
a dynamic comment (item 4 in the �gure) threads into the task
comment panel (item 3). The comment quickly shows the status of
the discussion Not Started, Started, Complete, and allows the teacher
to playback the response.

Arti�cial intelligence services such as Microsoft Azure’s Voice
Identi�cation service and voice transcription can provide further
information to the teacher, such as alerting to potential cases where
the respondent’s voice does not match earlier responses.

3 EVALUATION
We developed the intelligent discussion comment (IDC) system into
the Doubt�re open-source LMS, and piloted their use in a large,
Australian, mixed campus & online introductory programming
unit. Over thirty uses of the IDCs took place in the teaching period.
Teachers were trained to provide questions which would garner
unique responses. An example of the questions which were often
used is: Can you explain lines 3 to 10 in your code line-by-line?

Observation and interviews indicated that the tool was useful
in developing teacher con�dence in student understanding. The
synchronicity of the student’s response meant that the student
has less oppurtunity to confer or research their response. We also
received positive student perceptions to the tool, with students
reporting appreciation that their tutor had spent the time recording
the prompts. This response is in line with prior research of audio
feedback.We did experience some negative responses from students,
with one student refusing to complete the discussion, and another
case which resulted in intervention.

Some technical and process issues were raised by teaching sta�
and students, and further work aims to address these concerns
before subjecting the tool to further research and development.

4 CONCLUSION
Educators have historically utilised in-classroom, one-to-one discus-
sions to build relationships with students, and develop con�dence in
a student’s understanding and academic integrity. With the global
growth in online enrolments in higher education, educators can not
rely upon these discussions. Audio communication within the learn-
ing management system is a method to help develop relationships
with students; however, the asynchronous nature of audio feedback
is liable for abuse when used to evaluate student understanding.
Intelligent discussion comments is a system to scale synchronous
student discussions while remaining asynchronous for the teacher.
Our early evaluation has seen increased con�dence in teacher’s
evaluation of student understanding, and in some cases has lead to
intervention of student behaviour.
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