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Abstract

Institutions of Higher Education (HEIs) faced great challenges, due to the COVID- crisis, on swiftly
dealing with this unprecedented situation regarding the implementation of practical courses and in-
teractive educational activities such as project-based courses. The aim of this work is to analyze the
challenges and difficulties that arose through this process and the benefits that have emerged for both
students and educators. For this reason, questionnaires were designed to study the pedagogical prac-
tices used for a project-based course, during the pandemic, and were distributed online to all students
and supervisors enrolled in the course. The course entailed the design of an innovative food product,
from the interactive analysis of different novel ideas to the production of a final product of high nu-
tritional and ecological profile. Despite the concern that the enforcement of distance learning would
significantly affect project-based courses, the majority of respondents confirmed that their institution
adapted the curriculum successfully. They also declared satisfaction with the general format, and
teaching procedures adopted, and agreed that the online modality can properly transmit educational
content. Although, both faculty and students needed to adapt to the distance learning modality and
become familiar with the use of new digital tools, they agreed that it can be very useful and provide
benefits, when properly planned in advance and accompanied by the right technical support, equipment
and class materials.

Keywords: Project-based courses; Distance learning; COVID-19 pandemic; Digital tools; Ecotrophelia
contest

1 Introduction

In March 2020, the Director General of the World
Health Organization (WHO) declared COVID-
19 as a pandemic, after the assessment of the
rapid spread and severity of the SARS-CoV-
2 virus across the globe, and additionally an-
nounced social distancing as a means of con-
taining its spread (World Health Organization,
2020). This worldwide health crisis forced the
physical closure of businesses, sport activities

and schools globally and pushed all institutions
to migrate to online platforms. The online
learning modality was seen by the United Na-
tions (UN) and the WHO as a helpful tool for
meeting educational needs during the pandemic.
Higher Education Institutions (HEIs) have im-
plemented numerous creative strategies to com-
bat the crisis, using various software/apps such
as Google Classroom, Zoom, Cisco Webex, Mi-
crosoft Teams and others, in order not only to
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continue and complete the educational process
but also to stay in constant contact with their
students (Zalat et al., 2021).
The COVID-19 pandemic globally initiated the
digital transformation of higher education within
a limited number of days, which would take
years, under normal circumstances, due to man-
agerial regulations. Although the digital trans-
formation of education is not a novel phe-
nomenon, and some HEIs had adopted online
learning over the past two decades, it was never
considered as part of the formal education in un-
dergraduate students in most countries, includ-
ing Greece. And that’s because there are five
main common hurdles to the realization of the
digital transformation of HEIs, namely change,
financing, technology, pace and competencies
(Adedoyin & Soykan, 2020). Thus, even though,
the current health crisis led the entire world to
rely on the online learning modality, the educa-
tion offered should preferably be referred to as
“emergency remote teaching” in contrast to qual-
ity or effective online learning (Iglesias-Pradas et
al., 2021). Indeed, online education, when care-
fully designed based on the available theories and
models, can be a student-centered, creative and
flexible platform (Alhawsawi & Jawhar, 2021;
Rahman et al., 2015). A truly beneficial remote
learning course should look attractive, encour-
age participation, incorporate various activities
and learning styles that support the learning ob-
jectives, and combine elements of asynchronous
and synchronous learning to maximize students’
engagement, while maintaining the core course’s
objectives and goals (Schreck et al., 2020).
Additionally, food science and engineering study
programs have undergone, during the last years,
a paradigm shift from the delivery of knowledge
in a traditional lecture and laboratory system
to a more inquiry-based and discovery process.
Traditional laboratory practices often leave little
room for creativity or contextualization (Flynn
et al., 2017; Giannou et al., 2015). Innovations,
such as the use of team-based learning, simula-
tions or problem-based studies engage students
more actively in the learning process. This edu-
cational approach, based on an integrated multi-
disciplinarity, allows graduates to enter the job
market with the appropriate technical skills and
knowledge, including food quality and safety,

food analysis, processing and engineering. This
shift emerged from the observation that students
lacked practical competence at the beginning of
their career, because they had limited or no ex-
posure to practical experiences (Fonseca et al.,
2015; Giannou et al., 2015). It was suggested
that students need a way to put their class-
room knowledge into practice and enhance their
mastery of the curriculum, thus improving their
preparation for employment in the field (Burke
& Danaher, 2020; Flynn et al., 2017; Schreck et
al., 2020). Project-based learning uses instruc-
tional strategies that are intended to engage stu-
dents in authentic, “real world” tasks to enhance
learning. It can be an individual or group ac-
tivity that goes on over a period of time, result-
ing in a product, presentation or performance.
Project-based learning typically has a timeline
and milestones, and other aspects of formative
evaluation as the project proceeds. Students en-
gage in deeper learning and high-level reading,
and their motivation is increased. Studies car-
ried out in the United States of America and
United Kingdom showed that students who en-
rolled on project-based assignments were supe-
rior in answering applied and conceptual prob-
lems (Gutierrez-Bucheli et al., 2022).
However, the emergency remote teaching meth-
ods adopted by universities during the pandemic
were limited to delivery media, without tak-
ing full cognizance of these practices. Admin-
istrators and educators tried to effectively de-
liver remote teaching via e-lectures, e-tutorials,
e-project-based learning, etc., to ceaselessly con-
tinue education during the quarantine period.
The imposition of emergency remote teaching
on all HEIs’ courses forced the educators to
decide abruptly which education modality and
strategy to adopt; in this case, instructors had
to rush to choose among multiple digital tools
with different capabilities to support teaching.
More particularly, some of these decisions in-
cluded the support of asynchronous (content
management systems, message boards, e-mail,
pre-recorded videos of class sessions), or syn-
chronous (chat, videoconferencing) or real-time
collaboration systems (instant messaging/tools)
and may have even involved changes in the as-
sessment activities or assessment criteria. Nev-
ertheless, the transition from traditional face-to-
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face teaching to remote teaching is not a seam-
less task, particularly when educators do not
have enough time to adapt and adjust their ped-
agogical assumptions. Such challenges can be
more intense if the changes are suddenly intro-
duced, as in the case of the COVID-19 pandemic.
While enhancing technological literacy seems to
be more easily achievable, changing teaching and
learning assumptions might be the real challenge.
This transition includes redefining the educators’
roles, and rethinking how they interact with their
students and how their students interact with
each other in the new online environment. Never-
theless, the lack of resources, time, training and
experience can be a burden during this transfor-
mation.
The compatibility of online learning with so-
cial sciences and humanities has proved effective
in contrast with sports science, engineering and
medical sciences where hands-on practical expe-
riences are required as part of the instructional
activities. Consequently, technological institutes
of higher education faced great challenges on
how to swiftly deal with this unprecedented sit-
uation regarding the implementation of practi-
cal courses and interactive educational activi-
ties such as project-based courses (Khan & Ab-
dou, 2021). Where possible, virtual laboratories
were commonly provided through online learn-
ing. However, these can only partly address the-
ory into practice (Koulouris et al., 2015), with a
substantial compatibility gap still waiting to be
filled (Abumalloh et al., 2021).
This study accumulates information on project-
based courses delivered online in the School of
Chemical Engineering of the National Technical
University of Athens (NTUA) and presents the
difficulties that both educators and students have
experienced during the abrupt shift from face-to-
face classes to distance learning education, since
the university had no previous experience with
online learning before COVID-19. It also tries
to decipher if the complexity of the structure of
these project-based courses has been negatively
affected by the COVID-19 crisis. In order to eval-
uate the changes imposed in the educational pro-
cess, it is now necessary to record and analyze the
experiences and opinions of all those involved in
the virtual approach of teaching and learning,
their possible suggestions for its improvement as

well as their preference towards going back to
conventional learning. Finally, this study inves-
tigates the impact of such choices on academic
performance so as to identify successful transi-
tioning strategies.
With these issues under consideration, this study
addresses the following questions:

� What were the challenges and obstacles
of emergency remote learning during the
COVID-19 crisis encountered by both edu-
cators and students during the project-based
courses?

� How have instructors adapted their teach-
ing of graduate courses to emergency remote
teaching during the COVID-19 pandemic?

� Which were the best methods and modes to
engage and motivate the students?

� Did the students obtain an effective and
complete education on the project-based
courses?

� Did the use of educational platforms and
tools improve educators’ competency neces-
sary for online education?

� Did the familiarization of educators and stu-
dents with the currently used platforms,
tools and applications assist in enhancing
and reinforcing education during the digital
transformation?

2 Materials and Methods

2.1 The class

The class consisted of 43 undergraduate stu-
dents, in the 4th year of the 5-years curriculum
of the School of Chemical Engineering (NTUA),
withing the course “Chemistry, Microbiology and
Food Preservation Principles” organized by the
Laboratory of Food Chemistry and Technology
(FOOD LAB). The class was sub-divided into
“project groups” with 5–6 members per group.
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2.2 Curriculum

The module ran for 8 weeks during the spring
semester (February-June) of the academic year
2020-2021. The main features of this module
were theoretical lectures and practical labora-
tory exercises delivered online, and a project-
based assignment that was conducted during the
semester. The theoretical lectures and labora-
tory exercises of the curriculum cover the study
of food ingredients, their physicochemical, bi-
ological and functional properties, their chemi-
cal and microbiological effects, their quality and
safety, their alterations and their behavior un-
der the range of conditions encountered during
processing, packaging and preservation of food
products.
The project-based assignment concerned the de-
sign of an innovative food product, from the in-
teractive analysis of different novel ideas to the
production of a final product. The basic idea
for its design is based on the “ECOTROPHE-
LIA” competition - a food innovation compe-
tition for higher education students to develop
eco-innovative food products. This competition,
which is widely known to agri-food HEIs, is fos-
tering creativity and entrepreneurship European-
wide, and reshaping the future of food by bring-
ing together HEIs and the agri-food industry.
The FOOD LAB has actively participated in the
ECOTROPHELIA competition since 2011 and
has won numerous awards, both in the national
and international competition.
The experience gained from the ECOTROPHE-
LIA competition and the implementation of the
project-based assignment also resulted in the
participation of the FOOD LAB in the European
“DigiFoodEdu” project. It is a project funded by
Erasmus+ which aims to foster the development
of digital skills and exchange of good pedagogical
practices in the digital era directed at the guid-
ance of project-based learning approaches. Its
main scope is to study the pedagogical practices
put in place during the pandemic, collect and
analyze the experiences from different partners
European-wide and come up with a best-practice
guide for the improvement of education in the
digital era. Ultimately, the project aims to mod-
ernize the pedagogical practices used for coach-
ing and supporting students during their project-

based learning activities. The data presented in
this study were collected within the framework
of the “DigiFoodEdu” project and are specific
(spring semester, 2021) to the project-based as-
signment in the FOOD LAB.
The project-based assignment was delivered by a
teaching team consisting of 13 members, includ-
ing teaching professors, laboratory and teaching
staff and PhD students, and was supported with
digital contact sessions (45 min - 1 h per week).
The basic scheme followed during this procedure
is described in Figure 1.
More specifically, students were asked to gather
information and design their model food prod-
uct based on a certain food category, namely
bakery products, snacks, dairy products, frozen
products, gluten-free products, meat products,
alternative meat products or products contain-
ing functional ingredients from natural sources.
Their final report - the product’s technical folder
- should include information on product’s formu-
lation, processing technology, packaging, distri-
bution requirements, carbon footprint, confor-
mity with National Safety Authority laws and
European Food Regulations, as well as market-
ing and feasibility plans. By the end of the
course, students were asked to deliver this tech-
nical folder and prepare a 15 min presentation of
the product along with an advertising leaflet.

Context

The main focus of the module was to provide
students with an opportunity to integrate all
their previous academic experience in food sci-
ence, technology and engineering within a single
project by practically exploiting the skills and
knowledge gained through their studies. The
module focused specifically on the understand-
ing of the key concepts and processes; scientific
ability to seek and evaluate information, commu-
nicate in an accurate and coherent way, act as
a group member and successfully complete the
project. As a group, they were in control of an
entire project, from planning to implementation
and evaluation, with each member taking respon-
sibility for his or her part within the project.
Nearly half of the contact sessions were spent
focusing on theory, the application thereof and
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Figure 1: Stages in the project-based learning assignment.

project planning. The other half was spent in
presenting the implementation of their projects.

Total energy

Direct assessment

Summative assessment is product-oriented and
assesses the final product, technical folder and
final presentation, whereas formative assessment
focuses on the process toward completing the
project assignment. Both were used to assess the
students as described below.

Summative

Final report (technical folder): The final report
accounted for 100% of the total grade of the mod-
ule. The technical folder consisted of the follow-
ing sections: (1) Introduction, (2) Food category
definition – Food legislation, (3) Raw materials
– Technical characteristics of the product (com-
position, manufacturing flow chart), (4) Innova-
tion characteristics – Environmental impact, (5)

Business and marketing plan, (6) Technical fea-
sibility at an industrial scale and (7) References.
The outcome of the module is considered suc-
cessful when students’ final grade is above 5 on a
10-point grading scale, and along with the other
laboratory exercises, accounts for 50% of the fi-
nal grade of the course.

Formative

Informal observation: The teaching team was
able to observe each individual student’s ap-
proach during the planning and development of
the project assignment over the 8 weeks of the
remote classes.

Indirect assessment

Questionnaire

Upon completion of the course, students were
asked to answer a series of questions on the dis-
tance project-based course they attended. The
initial questions were more general and related
to the evaluation of students’ overall experience
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from distance learning courses. The following
questions were more detailed, so that partici-
pants’ opinions and observations could be out-
lined. The questions were closed-ended and could
be answered with a yes or no, by choosing be-
tween a list of possible answers or by choosing
between a scale (e.g., strongly agree to strongly
disagree). There was also an open-ended ques-
tion that concerned the difficulties and prob-
lems of presentation in a distance learning course.
A corresponding questionnaire was designed to
capture the experience of the teaching staff as
well. The questionnaires developed were jointly
evaluated and approved by the group of ex-
perts/educators participating in the “DigiFood-
Edu” project and were then distributed online
to the 43 bachelor students and the 13 course su-
pervisors enrolled in the course. The structure
of the questionnaires is presented in Table 1.

3 Results and Discussion

3.1 Profile of the respondents

During the survey, 50 questionnaires were filled
in completely or partly; 13 from professors and
pedagogical staff and 37 from students (86% re-
sponse rate). Considering the distribution of
gender, females dominated the population size
(62% female professors versus 38% male, and
70% female students versus 27% male). Regard-
ing age, teaching experience and rank of the su-
pervisors’ project group, they were divided as
follows: ages below 30 (31%), between 31-50
(61%) and above 51 (8%), teaching experience
of less than 5 years (39%), 6 to 10 years (38%),
11 to 20 years (15%) and above 20 years (8%).
15% of the respondents were professors, 19%
were research associates and only 8% were PhD
students-researchers. Considering the students’
project group, 78% were between 19 and 23 years
of age and 22% between 24 and 29 years (Table
2).

3.2 Distance learning modality
offered by Higher Education
Institutions before and during
the COVID-19 pandemic

Regarding the experience of distance learning
prior to the COVID-19 pandemic, the major-
ity of professors (85%) answered that they were
not familiar with distance learning (Fig. 2a) and
all the respondents answered that they used re-
mote lectures only for theoretical sessions (Fig.
2b). Moreover, at the beginning of the COVID-
19 era, 61% of the pedagogical staff stated that
they had no experience with distance learning,
while 31% that it was their first experience with
the online teaching modality (Fig. 2c). Prior to
the COVID-19 outbreak, the majority of super-
visors preferred the presential synchronous learn-
ing modality (face-to-face classes on campus)
(84%), and only 8% used distance synchronous
learning (online live courses that are interactive
between teacher and students in real-time) (Fig.
2c). Despite the limited experience of supervi-
sors with distance learning, 46% of them believed
that they were technically prepared for remote
teaching or expressed a neutral opinion (23%)
(Fig. 2e). Overall, they were accustomed to the
use of technology and digital tools, as 71% of
them were very confident when it comes to work-
ing with technology at home or at university and
they did not avoid using technology when neces-
sary to offer feedback on students’ assignments.
Moreover, the majority of supervisors stated that
they enjoyed using digital tools (53% strongly
agreed and 35% agreed), while 35% of the re-
spondents strongly disagreed, 6% disagreed and
29% expressed a neutral opinion on the state-
ment that digital pedagogical tools hinder the
educational process (Fig. 3a). The results em-
phasize that even though the distance learning
modality was not common before COVID-19, the
respondents were confident that they will carry
out remote teaching successfully as most of them
were familiar with the use of technology and dig-
ital tools in the educational process. However,
in other studies, different results were observed
as before the pandemic, the educators did not
understand the importance of having advanced
or even novice technology skills or online plat-
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Figure 2: (a-e) Professors’ and pedagogical staff’s responses regarding the education modality before
COVID-19 pandemic.
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Figure 3: (a) Professors’ and pedagogical staff’s and (b) students’ responses, regarding the use of tech-
nology and digital tools in education.
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Table 1: Dimensions of the questionnaires’ structure

Questionnaire structure

Students

Section 1 · Experience with distance teaching before and after COVID-19
Digital pedagogical practices dur-
ing the COVID-19 era for project-
based distance learning course

· Digital tools and supplementary materials used in project-based e-learning

· Validation of the digital tools used and the overall teaching experience
· Familiarity with ECOTROPHELIA competitions
· Familiarity with project-based e-learning
· Information on project-based e-learning
· Validation of the digital tools used and the overall learning experience
· Comparison of the online experience with traditional face-to-face courses
· Difficulties/problems encountered from distance learning
· Suggestions for the improvement of the online experience

Section 2 · Effect of distance learning on student-teacher relationship
Student-Teacher dynamic and
communication during distance
courses

· Validation of students-teachers interaction/communication during project-based
e-learning courses

· Validation of the online learning experience
· Contribution of project-based courses to students’ future career

Section 3 · Equipment used in distance learning courses
Attitudes to technology · Problems with internet connection and experience from the use of digital tools

· Evaluation of the impact of distance teaching in future school practices

Section 4 · Demographic data
Information of the respondent · Information on respondents’ status and grade

Teachers

Section 1 · Type of education modality offered before COVID-19
Digital pedagogical practices dur-
ing the COVID-19 era for project-
based distance learning course

· Experience with distance teaching before and after COVID-19

· Familiarity with ECOTROPHELIA competitions
· Familiarity with project-based e-learning
· Supplementary materials used for distance learning
· Technical preparation for distance teaching
· Digital tools used in project-based e-learning
· Validation of the digital tools used and the overall teaching experience
· Comparison of the online experience with traditional face-to-face teaching
· Difficulties/problems encountered from distance learning
· Suggestions for the improvement of the online experience
· Evaluation of the technical skills acquired from distance teaching

Section 2 · Rating of the involvement of students in the project-based e-learning courses
Student-Teacher dynamic during
distance courses

· Validation of students-teachers interaction/collaboration/ communication dur-
ing project-based e-learning courses
· Degree of difficulty to switch to the e-learning courses
· Use of technology and online tools/sources to improve the learning process and
offer feedback on students’ assignments
· Contribution of project-based courses to students’ future career

Section 3 · Equipment used in distance learning courses
Attitudes to technology · Problems with internet connection and experience from the use of digital tools

· Evaluation of the impact of distance learning in future school practices

Section 4 · Demographic data
Information of the respondent · Teaching experience

· Information on respondents’ status and position
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Table 2: Socio-demographic data of the studied class

Professors & Pedagogical Staff (Total answers: 13)

Gender: Rank:
Female 62% PhD candidates -researchers 8%
Male 38% Research Associates 19%
Prefer not to say - Professors 15%
Age: Teaching experience:
<30 31% <5 years 39%
31-50 61% 6-10 years 38%
>51 8% 11-20 years 15%

>20 years 8%

Students (Total answers: 37)

Gender: Age:
Female 70% 19-23 78%
Male 27% 24-29 22%
Prefer not to say 3%

forms knowledge and relied only on their ability
to interact face-to-face with students in the class-
rooms (Alhawsawi & Jawhar, 2021; Rasheed et
al., 2020).
Similar results were observed from students’ re-
sponses as they were very confident when it
comes to working with technology (11% strongly
agreed and 44% agreed with the statement).
Moreover, when they were asked if they avoided
the use of technology whenever possible, re-
sponses were divided amongst three options:
30% agreed, 29% disagreed and 27% neither
agreed nor disagreed. The students gave sim-
ilar answers to the question “if they enjoy the
use of digital skills”: 29% agreed, 25% disagreed
and 27% neither agreed nor disagreed. However,
regarding the question “if the use of digital ped-
agogical tools hinders the educational process”,
interestingly 30% of the students agreed, whereas
29% disagreed with this statement and 27% of
them had a neutral opinion (Fig. 3b). Oth-
ers studies, similarly confirmed that high edu-
cational competence skills help educators peda-
gogically and increase the level of students learn-
ing (Núñez-Canal et al., 2022; Reisoğlu & Çebi,
2020).
The situation changed drastically as the COVID-
19 pandemic led to massive closures of HEIs and
many countries took measures to limit the dis-

ruption to education, necessitating a move to
online and distance learning. 92% of respon-
dents stated that their HEI turned to distance
education using a Learning Management System
(LMS), Video Conferencing (VC) platforms or
learning materials and tools available on the in-
ternet. 77% of the educators confirmed that their
institution provided them with supplementary
materials for distance learning (online libraries
subscriptions, digital tools, premium user ac-
counts to e-learning platforms) (Fig. 4a). Also,
it was also very encouraging that students had
access to supplementary materials for distance
learning, thereby facilitating the lectures, and
57% of students had subscriptions to online li-
braries or were premium users of an LMS or VC
platform. Cisco Webex, Google Meet, Microsoft
Teams and Zoom were the most widely VC plat-
forms used, whereas, Google classroom, Moodle,
Blackboard, Discord, BigBlueButton and Jam-
board were the LMS platforms and other dig-
ital tools used to different extents (Fig. 4b).
The results showed that a large variety of dig-
ital educational tools was available for educa-
tors to cover the needs of their students during
the distance learning/education process. It was
also observed that the instructors seemed to re-
sort to digital tools that they were most familiar
with, and with instructional methods that most
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easily resembled the face-to-face learning prac-
tices (Iglesias-Pradas et al., 2021). Moreover, it
should be highlighted that the younger educators
were keener to use digital tools and LMS or VC
platforms. However, after more than a year, the
situation was very different as the majority of
educators (54%) stated, at that stage, that they
had some (54%) or extensive experience (38%)
with online teaching (Fig. 4c).
Similarly, the majority of students stated, at the
beginning of the COVID-19 era, that they first
came into contact with distance learning (16%)
or had no experience with it (59%), while only
14% of the respondents had some experience with
online learning (Fig. 4d). However, a year af-
ter the COVID-19 outbreak, the students were
confident enough to state that they had gained
extensive (60%) or some experience (32%) with
distance learning. Only an inconsiderable per-
cent of 3% expressed that after one year of on-
line learning modality they were still not familiar
with distance learning (Fig. 4e).
Considering the question “if they encountered
problems during online lectures”, 59% of the ed-
ucators answered affirmative, stating that the
poor internet connection hindered the educa-
tional process. The outcome was the same for
students, as 62% of the respondents stated that
the poor internet connection hindered their at-
tendance at lectures. Regarding the equipment
used, 77% of the educators answered that they
used a personal computer to attend the lecture,
or several devices (23%) depending on the ses-
sions. Similar results were observed for students
as 68% of them attended the lectures using their
personal computer, 24% of them used several de-
vices alternatively depending on the sessions and
only 8% of the students used several devices si-
multaneously (Fig. 5).

3.3 Readiness of Educational
Institutions to continue the
project-based courses during
the distance learning era

The enforcement of distance learning signifi-
cantly affected the project-based courses and the
relevant educational competitions for higher ed-
ucation students. The impact of the pandemic

became particularly noticeable to the partici-
pants of the “ECOTROPHELIA” competitions.
Following the transformation of education and
educational activities, the national and Euro-
pean ECOTROPHELIA competitions reinvented
themselves to continue to provide students and
HEIs a platform to showcase their talents during
the COVID-19 pandemic. In the 2020 the com-
petition took place virtually, and the majority of
students and educators were very well informed
about the change, as 65% of the students and all
the educators (100%) confirmed that they were
aware of the new form of the competition (Fig.
6).
The results of the survey confirmed the signifi-
cance of the incorporation of such project-based
courses in the curriculum, as 46% of the edu-
cators strongly agreed and 31% of them agreed
that the project-based courses prepare and sup-
port the students for a future career (Fig. 7a).
However, the opinion of students regarding the
significance of project-based courses was divided
(35% of them agreed and 33% neither agreed
nor disagreed) (Fig. 7b). These results support
claims made in the literature that an experiential
learning approach can improve the graduate at-
tributes needed by students, making them more
employable (Schreck et al., 2020).
Inspired by the “ECOTROPHELIA” competi-
tion, the students enrolled in the course “Chem-
istry, Microbiology and Food Preservation Prin-
ciples” were assigned a project-based course,
where they were motivated and coached by an ed-
ucator to develop their eco-innovative food prod-
ucts virtually. At the same time, the educators
faced similar difficulties and new challenges, as
23% of the supervisors and 43% of the students
confirmed that the transformation of the project-
based learning courses into an online modality
was difficult (Fig. 8a, b). However, the major-
ity of educators (54%) expressed a neutral opin-
ion regarding the difficulties of transformation
of project-based courses in the distance learning
modality.
During the lectures for the project-based dis-
tance courses, the educators stated that they
used various dynamic teaching techniques, such
as live deductions, writing on a virtual board,
video projections, online quizzes, online work-
books, etc., to engage and motivate their stu-
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Figure 4: (a-c) Professors’ and pedagogical staff’s responses regarding the teaching experience during the
COVID-19 pandemic. (d-e) Students’ responses regarding the teaching experience during the COVID-19
pandemic.
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Figure 5: (a) Professors’ and pedagogical staff’s and (b) students’ responses regarding the use of devices
for their attendance on the distance learning courses.

Figure 6: (a) Professors’ and pedagogical staff’s, and (b) students’ responses regarding the virtual
conduct of the ECOTROPHELIA competion in 2020.
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dents (Fig. 9).
Also, the majority of educators agreed with the
statement that the digital tools used were ap-
propriate for the project-based e-learning courses
(23% strongly agreed and 46% agreed) (Fig.
10a). As in can been seen in Figure 10b, educa-
tors seem to resort to digital tools that they are
most familiar with and use instructional methods
that most easily resemble their current practices,
such as synchronous sessions that mimic face-to-
face learning.
Overall, the instructors were satisfied with the
teaching procedures adopted for project-based
distance learning courses, believing that their
methods were suitable for the course’s objective,
as 35% of them strongly agreed and 53% of them
agreed with the statement (Fig. 11). Also, 18%
of them were strongly satisfied and 41% were sat-
isfied with the general format of online teach-
ing (the teaching procedure, the selected digi-
tal tools, the number of students, the teaching
hours), while 41% of them were neutral regard-
ing this matter. Considering the asynchronous
modality used, the answers were divided as 41%
of the instructors agreed with the statement that
the asynchronous modality can transmit the ed-
ucational content properly and 41% of them had
a neutral opinion (Fig. 11). Other studies also
indicated the importance of using effective tech-
nological tools and emphasized the role of in-
formation sharing and collaborative actions on
a project-based course (Abumalloh et al., 2021;
Adedoyin & Soykan, 2020).
Moreover, 12% of the educators strongly agreed
and 35% of them agreed that the quality of ed-
ucation offered through distance learning was
good enough. Unfortunately, 47% of the respon-
dents were skeptical about it. Despite the op-
timistic results of the modality and the qual-
ity of distance learning, unfortunately, 41% of
the educators believed that they were not mo-
tivated enough to teach a class through remote
teaching or expressed a neutral opinion (41%),
and only 6% were more motivated to do so (Fig.
11). Moreover, 24% of the respondents strongly
agreed and 59% agreed with the statement that
more effort was needed to complete a discipline in
the distance learning modality than in the face-
to-face modality (Fig. 11).
From the students’ perspective, they also agreed

(51%) that the distance learning class material
for project-based courses was useful and accu-
rate, and 32% strongly agreed. Moreover, 49% of
the students agreed and 27% strongly agreed that
the procedures adopted by professors and peda-
gogical staff were suitable for the course’s objec-
tive. The majority of students believed that the
digital tools used were appropriate for project-
based e-learning courses (43% agreed and 16%
strongly agreed) (Fig. 12) and were also appro-
priately used (87%). Moreover, they believed
that their professors were technically prepared
to deliver a project-based e-learning course (59%
agreed, 16% strongly agreed and 30% expressed
a neutral opinion). Therefore, teachers who have
the appropriate technical skills for synchronous
teaching, are more ready to adopt and diversify
their teaching approaches in order to deal with
unforeseen circumstances in education such as
the COVID-19 outbreak (Alexander et al., 2017;
Alhawsawi, 2017; Alhawsawi & Jawhar, 2021).
Although, both educators and students were sat-
isfied with the distance learning modality of
project-based e-learning courses, the majority of
educators think that the final presentation of
the assigned project-based course was challeng-
ing (54%) or very challenging (8%). The results
highlighted that the educators were not very sat-
isfied with the final presentation of the students
as they probably detected that the students were
more anxious or less prepared as speakers and
unfamiliar with the online presentation modality.
However, the students had a different opinion as
they found the procedure in the distance learn-
ing modality as difficult as in the traditional pre-
sentation (35% of them found the online presen-
tation challenging, while 30% of students found
the procedure easy) (Fig. 13). These results in-
dicated that even though it was easy for the stu-
dents to attend asynchronous classes, some stu-
dents faced difficulties presenting online to their
classmates. During the final presentation various
education platforms were used, with Zoom, Cisco
Webex and Microsoft teams being the most pop-
ular and user-friendly according to the respon-
dents.
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Figure 7: (a) Professors’ and pedagogical staff’s, and (b) students’ responses regarding the importance
of project-based courses.

Figure 8: (a) Professors’ and pedagogical staff’s, and (b) students’ responses, regarding the transforma-
tion of project-based distance learning courses.
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Figure 9: Dynamic teaching techniques used by professors and pedagogical staff during the lectures on
the project-based courses.

3.4 Student-Teacher dynamic
during the project-based
distance courses

Another important factor that should be stud-
ied due to the imposition of emergency distance
learning is the relationship and communication
among students and educators, and students’
participation during the online lectures. The
ability to ask a question, to share an opinion or
to disagree on a topic are all key learning activi-
ties (Rahman et al., 2015).
Some studies observed that the digital environ-
ment can result in a poor learning experience for
students (Ghomi & Redecker, 2019; Núñez-Canal
et al., 2022). Therefore, it was expected that
the teacher-student relationship would be nega-
tively affected. This was confirmed by students’
answers as 51% of them believe that the rela-
tionship was negatively affected and only 35% of
them believe that it was not affected (Fig. 14a).
Moreover, regarding the students’ participation
during the online lectures, the answers were di-
vided as 26% of them were eager to express their
opinion or ask questions during the online lec-
tures, 21% were hesitant and 29% of the students

were neutral about it (Fig. 14b).
Overall, the distance learning modality for the
project-based courses did not affect the student-
student and student-professor relationship, as
the students stated that the collaboration with
their fellow students and their educators was very
good (62% and 76% respectively) (Fig. 14a).
These results are encouraging for the future of
remote learning, as most educators were worried
about the participation and the interaction of the
students during the remote classes.
They are also in accordance with the educators’
opinion, as 39% of them stated that students
had high involvement during the online lectures
on the project-based courses (Fig. 15a). More-
over, they stated that the collaboration with the
students was very good (23%) or good (54%)
(Fig. 15c). Similarly, the communication among
them was good (31%) or very good (23%) (Fig.
15d). Their attitude towards the students played
an important part in the establishment of such
a good relationship with them, as all respon-
dents encouraged their students to express their
thoughts during the lectures on the project-based
distance learning course. Also, the majority of
educators encouraged their students to search on-
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Figure 10: Digital tools used by professors and pedagogical staff during lectures on the project-based
courses.
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Figure 11: Professors’ and pedagogical staff responses regarding the quality of project-based distance
learning courses.

line for material relevant to the course and con-
tact them after the class if they had any questions
(Fig. 15b).

3.5 Challenges and needs of
project-based distance
learning courses –
Recommendations for
improvement

To keep abreast of the distance learning educa-
tion trends, the respondents were asked how the
distance learning modality can be evolved, and
how the educational competence of the pedagog-
ical staff could be improved. According to the
educators’ responses, it would have been helpful
to have access to quick courses on online learn-
ing (professional development) (25%), websites
with lists of useful resources (21%), more free
resources and digital tools (18%), easy contact
with experts (an ICT technical expert) (14%)
and clear guidance for online lectures by the Min-

istry of Education (11%). However, the least pre-
ferred recommendations were: video clips/lesson
plans of good practice, more educational tv pro-
grams by national media and the creation of we-
binars and TeachMeet for teachers to share ideas
and challenges (0%) (Fig. 16a).
In addition, the creation and use of audio-visual
materials, interactive media, simulations, virtual
manipulations and virtual tours in lab rooms
were considered as very effective ways to improve
the lectures on the project-based courses (92%)
(Fig. 16b). At the same time 54% of the respon-
dents agreed and 46% of them strongly agreed
that the technical skills acquired from distance
learning courses, in general, improved the edu-
cational competence of the pedagogical staff and
professors (Fig. 16c). Similarly, various studies
observed that the technological skills required to
provide online courses increase the educational
competence of the faculty staff members (Ra-
panta et al., 2020; Zalat et al., 2021).
Similar responses were collected from students,
who agreed that the most helpful solutions to
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Figure 12: Students’ responses regarding the quality and modality of project-based distance learning
courses.

Figure 13: (a) Professors’ and pedagogical staff’s and (b) students’ responses regarding the challenges
of the presentation on the project-based course.
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Figure 14: (a) Student-teacher relationship, (b) students’ participation and (c) virtual collaboration
between the students’ team and the educator during distance learning project-based courses.
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Figure 15: (a-d) Professors’ and pedagogical staff’s responses regarding the students-teachers dynamic
during project-based courses.

support distance learning classes were: the pro-
fessional development by quick courses on online
teaching (14%), access to more free educational
resources and digital tools (22%), webinars and
TeachMeet for teachers to share ideas and chal-
lenges (14%), video clips/lesson plans of good
practice (14%) and websites with lists of use-
ful resources (13%). Moreover, the majority of
students considered e-learning necessary for the
future, as 54% of them agreed that the techni-
cal skills acquired from distance learning courses
would improve the educational competence of the
pedagogical staff and professors. However, re-
garding the use of audio-visual materials, inter-

active media, simulations, virtual manipulations
and virtual tours in lab rooms as a tool to im-
prove the lectures of the project-based courses,
the opinion of the students was divided as 51% of
the respondents preferred it, while 49% of them
did not (Fig. 17).
However, both students and educators stated
that the alternative/virtual laboratories offered
by online learning can only fill the theory-into-
practice gap. Actually, online learning cannot
be effectively and efficiently applied in some dis-
ciplines and this compatibility gap is yet to be
filled (Adedoyin & Soykan, 2020). Specifically,
the students expressed their wish to return with a
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Figure 16: (a-d) Professors’ and pedagogical staff’s responses regarding the students-teachers dynamic
during project-based courses.
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Figure 17: (a-d) Professors’ and pedagogical staff’s responses regarding the students-teachers dynamic
during project-based courses.
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Figure 18: (a-d) Professors’ and pedagogical staff’s responses regarding the students-teachers dynamic
during project-based courses.

physical presence to the laboratories to complete
their training. This implies that online learning
is not compatible with laboratory practices but
can only be used to augment face-to-face training
methods where there is later a chance to go back
to the normal traditional settings. These remote
project-based programs are necessary systems for
continuing education but to advance the educa-
tion process additional work is needed.
Regarding the challenges and the future needs of
HEIs towards successful distance learning, some
educators mentioned that they faced difficulties
with obtaining the required knowledge and skills
in order to perform distance learning project-
based courses, problems on establishing produc-
tive communication and difficulties to deliver the
lecture, while they observed minimum interac-
tion during distance learning classes and the dis-
couragement of students to ask questions or to
participate in the lecture. They also stated that
they initially struggled due to lack of ICT equip-
ment, insufficient internet connection, low moti-
vation or lack of support.
Most students stated that the low internet speed
hampered the lectures and disrupted their con-
centration. It also made them feel anxious and
stressed when presenting their projects. Respon-
dents agreed that they faced problems manag-

ing the stress caused by the demands of online
learning classes, as well as meeting the dead-
lines and requirements set by the project assign-
ments. Both teachers and students complained
about the short period of time available to be-
come familiar with the use of new digital tools
and the changes in the learning processes. Specif-
ically, they responded that “the lack of aware-
ness about all the possibilities and uses of on-
line tools available was a problem”, or “both
faculty and students needed to adapt”. Oth-
ers studies also stated that shifting mindsets is
probably the teachers’ main challenge to pro-
duce and deliver online lectures (Alhawsawi &
Jawhar, 2021; Brinkley-Etzkorn, 2018; Martin et
al., 2019; Rasheed et al., 2020).
Regarding the distance project-based courses,
some educators stated that “maybe in other
courses professors had already worked in the dis-
tance learning modality but in the project-based
or practical courses, we still used a blackboard
in face-to-face sessions”. However, they sug-
gested that distance learning, when properly im-
plemented and planned in advance, may be use-
ful in some instances. The main problem is the
short time they had to move from face-to-face to
online teaching. Proper training was considered
necessary for educators to enable them to use

IJFS April 2023 Volume 12 pages 1–28



Emergency remote teaching for a project-based assignment 25

the various software available for video record-
ings among other aspects. All these statements
emphasize the need for continuing training on the
use of digital educational tools and their incor-
poration to traditional practices as a means to
facilitate transition in times of crisis (Abumalloh
et al., 2021).
On the other hand, the respondents stated some
positive findings, such as their interest in digital
education tools and their expectations for further
use in the future, as well as their belief that the
intensive use of digital technology in distance ed-
ucation will benefit the educational process and
enhance competence.
The respondents agreed that the imposition of
distance learning due to the COVID-19 outbreak
set a precedent in education and the future will
be different. Various studies observed that the
great objective impelled by the post-COVID era
is the digitization of universities (Amhag et al.,
2019; Núñez-Canal et al., 2022). According to
this study, the most popular statements are that,
in the post-COVID era, the HEIs will be different
with more distance learning than before (54%)
or that the HEIs will return to their traditional
practices, with minor changes (23%) (Fig. 18).
The students’ point of view is the same, as 30% of
the students believe that the HEIs will return to
their traditional practices, with minor changes,
and 35% of them believe that HEIs will be dif-
ferent with more distance learning than before.
Thus, HEIs should carefully plan how to offer
distance learning education to their students.

4 Conclusions

This project-based course was delivered in a dis-
tance learning modality during the COVID-19
era and the participating students had to work in
remote groups. The module focused on integrat-
ing theory with practice by means of experimen-
tal learning. The study intended to determine if
the distance learning approach implemented was
successful and efficient for students to develop
graduate attributes.
The majority of students and teachers agreed
that, despite the short adjustment period, the
tools and techniques adopted in distance learn-
ing were satisfactory. However, they were di-

vided on the effectiveness of distance education
and maintaining the relationship and communi-
cation between them. A significant percentage
of educators faced difficulties in obtaining the
required knowledge and skills to deliver the dis-
tance learning project-based courses, problems
on establishing productive communication or dif-
ficulties in giving online lectures. A common ob-
servation was the unexpectedly low level of inter-
action during distance learning classes and the
reluctance of students to ask questions. Adap-
tation of laboratory or project-based learning
courses was less effective as hands-on experience
was deemed irreplaceable. Students, in general,
readily adapted to the distance-learning modal-
ity. However, many of them reported problems
with the flow of the online lectures, disruption of
concentration and anxiety and stress for meeting
the deadlines and requirements for their assign-
ments or project presentations, as well as techni-
cal difficulties with respect to internet connection
and audio-visual equipment.
According to the results of the survey, when
the appropriate tools, techniques, equipment and
technical support are available, distance learning
can be very useful and provide multiple bene-
fits. However, the ideal is to develop a system
that combines traditional teaching with the new
methods and digital tools developed or reformed
during the pandemic, in order to improve educa-
tion and achieve maximum interaction and com-
munication among professors and students. It is
also recognized that the future remote learning
processes, especially in project-based courses, as
opposed to the emergency remote teaching ap-
plied under the circumstances of the pandemic,
should feature in prompt learning analytics, alert
systems for those who are passive and personal-
ized feedback from both students and teachers.
Following the digital era of education, the ed-
ucation system should be transformed. HEIs
will have to play a vital role in this journey
of transition since they are responsible for pro-
viding training and workshops for both edu-
cators and students and to equip them with
the necessary skills and knowledge. The insti-
tutions should continue monitoring, evaluating
and evolving their educational activities, such as
project-based courses, to determine best prac-
tices and establish a learning environment that
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provides students with the opportunity to deepen
and apply their knowledge and develop skills and
competencies, enhancing successful employment
and career prospects.
Funding: This research was financed by Eras-
mus+, Project title: “Digital transformation
of project-based learning guidance in agri-food
Higher Education Institutions” (2021–2023),
Project No: 2020-1-FR01-KA226-HE-095523.
website: https://digifoodedu.ecotrophelia.org/.
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