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1 Introduction

This paper presents our experience on the introduction of a new didactical ap-
proach in a course on Computer Graphics taught at the third year of the bachelor
on Computer Science (special programme for working students) at the University
of Applied Sciences and Arts of Southern Switzerland (SUPSI). The strategy we
adopted was the application of theories and didactical models already consoli-
dated, but uniformly integrated into a single course. Didactical approaches such
as blended learning, flipped classroom, and peer assessment were applied in the
context of our course. The experience we conducted allowed us to experiment
and validate a novel approach for teaching in our university, exploiting modern
teaching tools, to provide new elements of support for modern teaching and close
to the new needs of students.

The new course setting has a modern educational approach, particularly
suited for working students. The class sessions, rather than being employed to
give a typical university lecture, are instead used to carry out practical activities,
to support students while performing formative evaluations. The basic concepts
are acquired independently, through individual study, with video lessons pre-
pared in advance by the teacher. Class time is then used to perform knowledge
quizzes, solve problems, and finally provide feedback to the work of the peers.
The new setting worked well and even facilitated the transition to the fully on-
line teaching modality in March 2020 because of the COVID-19 pandemic. We
kept the flipped-classroom approach at distance and just replaced class time
with online synchronous sessions on Microsoft Teams. Hence, the transition to
the distance modality that others reported to be problematic and stressful [1],
for us, was straightforward and seamless.

The result is a course that follows the modern didactic principles of blended
learning: a combination of individual study and synchronous teaching, where
students are no longer the passive recipients of the teacher’s lecture but play an
active role in their learning process. We will show the rationale and motivations
that already in 2014 driven us to switch the teaching to a flipped and blended
learning modality. We will then illustrate the framework we adopted, the orga-
nization and the structure of the course, the tools we used, and the main results
obtained. Finally, we will draw the lesson learned and some conclusions.



2 Motivations

The English term “lecturer” originates from the Middle Ages, where teaching
practice in universities consisted of passing on knowledge to students in class by
reading a text, while students transcribed the lecture by hand on their notes.
Today, the lessons do not longer consist of reading a text in class, but in most
cases, university lectures are still a passive knowledge transmission modality,
even nowadays with distance lectures in MS Teams or Zoom. Simple knowledge
transmission is not enough for an efficient education [2]. Moreover, students of-
ten complain that lectures are boring, teacher doesn’t stimulate learning, and
practical activities are carried out at home without any support. For these rea-
sons, we decided to explore a new approach that has proved to make the learning
experience more effective and closer to students’ needs. To have the best sup-
port from teachers, students are asked to study content materials through online
instructional videos and readings at their own pace before the class, while the
class time (or synchronous events, in case of distance learning) is dedicated to
practical activities, where students can have the most valuable support from the
presence of the teacher and peers. This approach is called “flipped classroom” [3],
it provides great flexibility to the student as it makes the conceptual knowledge
acquisition an asynchronous process. Classroom presence is not eliminated but
used for higher-level training activities and formative evaluations, in particular
the weekly assignments where students work in pairs, followed by an activity of
peer evaluations. The peer evaluation strategy has a strong social value as a con-
nective expression of knowledge and is based on the assumption that one learns
not only from the teacher but also from the experiences of others (as defined by
the educational theories of Lev Vygotsky and Jean Piaget).

3 Course structure

The Computer Graphics course has been redesigned since the academic year
2013/14, taking inspiration from the “Peer Instruction” model defined by Eric
Mazur in 1997 [4]. New activities have been introduced, such as video lectures,
knowledge quizzes, and peer evaluations. But most importantly, we defined a
common organization for each week of the course (See Fig. 1).
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Fig. 1. Weekly course organization



The Moodle Learning Management System was used to set the course organi-
zation and to implement quizzes and peer evaluations. This is how we organized
each course week:

– Individual study. Each week deals with a specific topic. Students must
have completed the previous topic before starting a new topic. The com-
pletion criteria were implemented using the “conditional activities” feature
of Moodle. The individual study consists of a series of video lectures and
readings from the coursebook that should be studied before the class (or
synchronous lecture if at distance mode). A discussion forum is available in
case students face any difficulty or doubts with the study. Students have one
week to accomplish this task.

– Knowledge quizzes are proposed to students as the first activity to per-
form during synchronous sessions. The quiz has several purposes: as forma-
tive feedback for students, to check whether students have acquired the basic
knowledge with individual study and to check whether there were any prob-
lematic concepts, and last but not least to stimulate students to study the
basic concepts before tackling the practical activities. The typical duration
of the quiz and its analysis is 15/20 minutes.

– Q&A session is undertaken after the knowledge quiz and aims to provide
further explanations on difficult topics (particularly in case students failed
to quiz questions) and to answer questions that students might have with
the concepts studied beforehand.

– Collaborative assignment is the next step and it is the major activity of
the week. Consists on an assignment where students work individually on
a practical task but may ask for support from peers and from the teacher.
The goal is the acquisition of the practical skills, which is one of the main
objectives of the course. Usually, the task is too complex to be undertaken
during the 90 minutes of the synchronous session. For this reason, students
may continue working on the assignment after the synchronous session and
have another 90 minutes slot allocated in their weekly schedule to complete
their task.

– The last activity students have to perform is the peer evaluation. This ac-
tivity heavily relies on the workshop tool provided by the Moodle platform.
Students have to submit their work through the Moodle workshop activity
before the scheduled deadline (in our case, it consisted of Sundays at mid-
night, so they can have the full weekend to produce their work). Then, the
evaluation phase starts. Students have a couple of days to assess the work
of a peer (randomly assigned each week), providing feedback and a grade,
using a set of criteria defined by the teacher. The goal of the peer evaluation
is to train the students to practice the evaluation cognitive domain and to
develop critical thinking skills. Finally, the teacher performs an inspection
of evaluations, provide his assessment of the submission, and may override
the grade provided by the reviewer with an explanation.



4 Results and conclusions

In this project, we reshaped our course with a new blended and flipped approach
mainly for two reasons: to improve student’s learning and to introduce flexibility
in the study. Since the course was attended by a few working students (usually
between 6 and 15 per semester), we couldn’t perform an analytical evaluation,
but in years 2014 and 2020 we conducted a series of surveys and interviews with
students to investigate to what extend we met the aforementioned objectives.
Hence, here we report our main qualitative feedback received from questionnaires
and interviews. As the main advantage of the flipped approach, we can say that
it introduced a good amount of flexibility in the study and allowed students
to proceed with the study according to their rhythm and respecting their pro-
fessional or personal needs. We promoted an active and collaborative learning
practice, based on weekly projects and peer reviews. The switch to the distance
modality in 2020 was painless and greatly facilitated by the blended approach
already in place. From the point of view of grades, we didn’t notice a significant
difference of grades between the old and the new edition of the course, but stu-
dents had the opportunity to practice and have feedback on each topic of the
course, not only on a final exam that inevitably cannot cover the whole domain
of the course. Students appreciated the continuous formative assessment of their
learning throughout the semester, although the effort required to undertake all
the weekly activities was judged too demanding. In fact, the flipped learning
approach requires that students regularly spend a certain amount of hours for
the individual study each week and on an ongoing basis. That was the most chal-
lenging aspect for working students, who have to find a balance between study
and work. Thus, we spent the whole first lesson motivating learners, making
clear our expectations, highlight their benefit of studying in a flipped modality,
and stressing the importance of a constant and continuous commitment with
the course. Working students usually study during the nights and weekends, the
blended approach facilitated their study as distributed their workload during the
7 days of the week. After six editions of the course with the new setting, that al-
lowed us to refine the content materials and the methodology, we reached a good
level of maturity of the approach, to the point that other colleagues explored
our approach in other domains, obtaining very promising results [5].
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