Education Research International

Computational Intelligence in

Education

Lead Guest Editor: Harco Leslie Hendric Spits Warnars
Guest Editors: Antoine Doucet and Wan Adilah Wan Adnan




Computational Intelligence in Education



Education Research International

Computational Intelligence in
Education

Lead Guest Editor: Harco Leslie Hendric Spits

Warnars
Guest Editors: Antoine Doucet and Wan Adilah

Wan Adnan



Copyright © 2021 Hindawi Limited. All rights reserved.

This is a special issue published in “Education Research International” All articles are open access articles distributed under the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.



Academic Editors

Edward M. Adlaf, Canada

Jose C Adsuar (), Spain

Syed Sameer Aga, Saudi Arabia
Sanmugam Annamalah, Malaysia
Mohammad Ali Ashraf("), Bangladesh
Ayoub Bahnasse (), Morocco

Karin Bakracevic (1), Slovenia
Balamuralithara Balakrishnan (), Malaysia
Vilas Balgaonkar, India

Ling Cen, Singapore

Alex WH. Chan, Hong Kong

Pu Cheng (), China

Eddie Denessen (%), The Netherlands
Mokhtar Elareshi (), United Arab Emirates
Yuqing Geng ("), China

Ravindran Gobinath, India

Kostas Gouliamos, Cyprus

Peter Howley (), Australia

Xiaojing Hu (), China

Yuran Jin, China

Bilal Khalid (%), Thailand

Karl Kingsley (), USA

Elina Kuusisto (), Finland

Lesley Lionel Leonard Le Grange, South
Africa

Ban H. Majeed, Iraq

Ain Nadzimah Abdullah, Malaysia
Mehdi Nasri (%), Iran

Angela M. O'Donnell (), USA
Lanndon Ocampo (i), Philippines
Enrique Palou (), Mexico

Georgios L. Petrikkos, Greece

Huy P. Phan, Australia

Mohammad Mosiur Rahman, Bangladesh
Maria Soledad Ramirez-Montoya (),
Mexico

Ehsan Rezvani, Iran

Maheswaran S, India

Goutam Saha (1), Bangladesh

Maria Consuelo Saiz Manzanares (), Spain
Alberto Santoro, Italy

Zohaib Khurshid Sultan, Saudi Arabia
Paul S. Szalay (5, USA

Kirsi Tirri(®), Finland

Radka Vanic¢kova, Czech Republic
Yi-Shun Wang ("), Taiwan

Yu-Min Wang ("), Taiwan

Stephen Yang, Taiwan

Liang Zhang (), China

Jianhua Zhu, China



https://orcid.org/0000-0001-7203-3168
https://orcid.org/0000-0002-6546-2682
https://orcid.org/0000-0003-0426-2860
https://orcid.org/0000-0001-7276-2459
https://orcid.org/0000-0002-4496-5125
https://orcid.org/0000-0001-8460-4626
https://orcid.org/0000-0002-4003-2934
https://orcid.org/0000-0001-5706-3828
https://orcid.org/0000-0003-0472-3866
https://orcid.org/0000-0001-9588-0677
https://orcid.org/0000-0002-7126-8851
https://orcid.org/0000-0002-4313-4805
https://orcid.org/0000-0002-1036-7522
https://orcid.org/0000-0001-5003-547X
https://orcid.org/0000-0002-5477-6993
https://orcid.org/0000-0002-7796-6650
https://orcid.org/0000-0002-5050-7606
https://orcid.org/0000-0003-1431-7490
https://orcid.org/0000-0002-1274-706X
https://orcid.org/0000-0001-6467-298X
https://orcid.org/0000-0002-1736-2089
https://orcid.org/0000-0002-1158-3147
https://orcid.org/0000-0001-5847-344X
https://orcid.org/0000-0002-0161-5520
https://orcid.org/0000-0002-2096-6801
https://orcid.org/0000-0001-5546-4134

Contents

Towards a Blended Programme for Arabic and Other Less Commonly Taught Languages (LCTLs) in
the South African Higher Education Context

Tawfteek A. S. Mohammed (2), Mustapha Saidi (), Blanche Nyingone Assam (), and Elsanosi M.
Eldokali

Research Article (12 pages), Article ID 1455705, Volume 2021 (2021)

Intelligent Tutoring System: Learning Math for 6™-Grade Primary School Students

Calvin L. King, Vincent, Kelvin, Harco L. H. S. Warnars (), Nurulhuda Nordin (%), and Wiranto H.
Utomo

Research Article (10 pages), Article ID 5590470, Volume 2021 (2021)

Gadgets and Messenger Applications as an Instrument for Secondary School Administration
Vadym Luniachek () and Tetyana Varenko
Research Article (7 pages), Article ID 5519942, Volume 2021 (2021)

Implementation of Online Teaching in Medical Education: Lessons Learned from Students’
Perspectives during the Health Crisis in Marrakesh, Morocco

Majda Sebbani(}), Latifa Adarmouch (), Adil Mansouri (), Ouassim Mansoury, Sarah Michaud, Ahmed
Rhassane ElAdib (©), Mohamed Bouskraoui, and Mohamed Amine

Research Article (9 pages), Article ID 5547821, Volume 2021 (2021)



https://orcid.org/0000-0002-9026-1663
https://orcid.org/0000-0001-7415-799X
https://orcid.org/0000-0001-6379-394X
https://orcid.org/0000-0003-0069-0921
https://orcid.org/0000-0002-5942-417X
https://orcid.org/0000-0003-0158-0628
https://orcid.org/0000-0002-9291-5819
https://orcid.org/0000-0002-4412-7068
https://orcid.org/0000-0001-8090-3231
https://orcid.org/0000-0001-5827-1098
https://orcid.org/0000-0002-9543-6899
https://orcid.org/0000-0002-2192-3838
https://orcid.org/0000-0003-3144-0167

Hindawi

Education Research International

Volume 2021, Article ID 1455705, 12 pages
https://doi.org/10.1155/2021/1455705

Research Article

Hindawi

Towards a Blended Programme for Arabic and Other Less
Commonly Taught Languages (LCTLs) in the South African Higher

Education Context

Tawffeek A. S. Mohammed ©,! Mustapha Saidi ,2 Blanche Nyingone Assam J

and Elsanosi M. Eldokali ®*

'Department of Foreign Languages, University of the Western Cape, Cape Town, South Africa
Department of Foreign Languages, University of the Western Cape, Cape Town, South Africa
’Department of Foreign Languages, University of the Western Cape, Cape Town, South Africa

*Director of Languages Centre, Sirte University, Sirte, Libya

Correspondence should be addressed to Tawffeek A. S. Mohammed; tawffeek@gmail.com

Received 14 June 2021; Accepted 23 August 2021; Published 30 September 2021

Academic Editor: Harco Leslie Hendric Spits Warnars

Copyright © 2021 Tawffeek A. S. Mohammed et al. This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

Disruptive technologies are widely used in education today. They aim to develop the knowledge, skills, and competencies of
students. The field of applied linguistics, in general, and foreign language teaching, in particular, have benefited immensely from
the developments taking place in computer-assisted language learning (CALL) and mobile-assisted language learning (MALL).
However, meaningful learning cannot be achieved by using technology indiscriminately; an understanding of educational theories
and key instructional design models is urgently required. The present study argues that the adoption of established instructional
design models will yield effective learning materials not only for the less commonly taught languages (LCTLs) but also for
language classrooms in general. It investigates the use of ADDIE instructional design model for designing and developing a
blended syllabus for teaching Arabic as a foreign language in South African institutions of higher learning. The study also deals
with the attitudes of the students towards the designed blended syllabus. The proposed syllabus is based on a wide range of web-
based tools and e-learning specifications such as Learning Tools Interoperability (LTI) and Shareable Content Object Reference
Model (SCORM). This study serves as a guideline for developing instructional materials for teaching Arabic, as well as
other languages.

1. Introduction

Developments and changes in the field of technology have
greatly aided foreign language instruction. The twentieth
century witnessed various attempts to employ technology in
teaching foreign languages, and these attempts culminated in
the emergence of computer-assisted language learning (CALL).
By the same token, the advancements in telecommunications
and mobile technology have resulted in the rise of mobile-
assisted language learning (MALL). The latter approach has
grown at a faster rate than others due to the relatively low cost
of mobile devices as well as its user-friendliness.

However, according to the UNESCO, both CALL and
MALL have so far failed to substantially influence education
[1]. Thus, the leveraging of technology to enhance the
teaching experience in the language classroom is long
overdue. Technology can be used in the preparation of
course materials, for facilitating the logistics of a pro-
gramme, in the delivery of content, and as a source of
motivation for students. Technology has made the design
and delivery of fully online and hybrid or blended courses
amazingly simple and interesting. Indeed, blended learning
is the fruition of developments in the fields of MALL and
CALL. Language specialists and syllabus designers have been
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compelled to revisit and, in a sense, revive traditional in-
structional design models and to make them more practical
in the language classroom. In this regard, the present paper
investigates the use of the ADDIE model in designing a
blended programme for teaching Arabic. Despite its inter-
national, political, economic, and religious significance,
Arabic is still one of the less commonly taught languages in
South Africa. To be more precise, this study aims to design a
technology-enhanced blended syllabus for teaching Arabic
in the Department of Arabic Studies at the International
Peace College South Africa (IPSA). The motivation for this is
to discover the extent to which such a programme can help
learners improve their Arabic language skills. IPSA is one of
the few institutions that offer Arabic language courses at the
undergraduate level in South Africa. Furthermore, this study
also investigates the attitudes of Arabic as a foreign language
(AFL) students at IPSA towards the proposed syllabus. In
particular, this study attempts to answer three main ques-
tions as follows:

(1) Do Arabic students at IPSA have positive attitudes
towards a blended syllabus?

(2) Is there a correlation between the learners’ attitudes
and their study level?

(3) Is there a correlation between the learners’ attitudes
and their gender?

To answer the second question, a null hypothesis is
formulated as “there is no statistically significant relation at
P <0.05 between the study level of participants and their
attitudes towards the blended syllabus.” Similarly, a null
hypothesis is formulated for the third question, stating
“there is no statistically significant relation at P<0.05 be-
tween the gender of participants and their attitudes towards
the syllabus.”

Hence, this study does not only explore the adoption of
the proposed model in designing and developing interactive
online materials and websites for teaching Arabic online but
also for developing a ubiquitous learning prototype that will
potentially provide new learning experiences to learners of
Arabic as a foreign language. The approach and format
adopted in this study may serve as a guideline for the design
of instructional resources for language teaching and learning
in the South African context and beyond.

2. Blended Learning

Blended or hybrid learning is an emerging model of learning
which includes the combination of traditional teaching
methods with online learning [2, 3]. Some educators,
however, argue that blended learning has a broader scope,
and it may include the combination of e-learning tools to
achieve the learning objectives of a lesson. Blended learning
also has the potential to incorporate various pedagogical
approaches such as behaviorism and constructivism to
produce an optimal learning outcome. In the latter case, the
use of instructional technology may not be mandatory [4].

It should be noted that the combination of self-paced
online education and face-to-face training can be beneficial,
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but if it is not wisely applied, it can become counterpro-
ductive. It should not be expected that all students and
teachers will be passionate about this paradigm shift in
teaching and learning. Some of the challenges that hinder
successful implementation of blended learning can be the
lack of essential infrastructure, the high cost of software and
hardware technology, IT literacy, and the implications of
blended learning in terms of workload, especially in the
initial phases of implementation. Additionally, the tech-
nological resources used in blended learning might not be
user-friendly, and hence might not be accepted by all
teachers and students. A blended programme may also
increase the cognitive load on students, especially if it is
poorly designed. Furthermore, a blended programme is
likely to create some issues with plagiarism and cheating [5].

Blended learning can take different forms and models.
Its design and implementation are likely to differ amongst
teachers, programmes, and schools [6]. As suggested by
Hannon and Macken [7], there are three models of blended
learning: blended presentation and interaction, blended
block, and fully online, as shown in Figure 1.

As its name indicates, the first model combines pre-
sentation and interaction. Classroom engagement is the
primary focus in this form of blended learning. The online
component, which consists of supplemental activities, serves
as support. The flipped classroom is an example of this
model of blended learning. A blended block or programme
flow model incorporates a sequence of face-to-face sessions
and online tutorials. Students might have face-to-face pre-
sentations afterwards. In contrast to the first two models, the
tully online model does not include any face-to-face physical
interaction. The blend takes place through the incorporation
of synchronous meetings via platforms such as Zoom and
asynchronous sessions or activities. These three models
“provide initial frameworks for the deliberate structuring of
blended learning to improve learning outcomes.” [6] Hence,
blended learning is not simply the adding of technology-
enhanced activities to a lesson or a course. It is a sophis-
ticated blend that combines face-to-face instruction and
online learning with the aim of achieving certain pedagogical
needs and overcoming time and location constraints.

3. Literature Review

The use of blended learning for language instruction, in-
cluding Arabic, has been investigated in various studies. For
instance, studies which investigated the outcomes of using a
blended language learning environment on English as a
foreign language (EFL) include learners in an Indonesian
context [8], a Chinese context [9], and a French university
context [10]. These studies found that a blended syllabus
plays a significant role in enhancing students’ motivation
and learning autonomy [9]. It has also a great impact on
student learning, test results, and classroom language use
[10]. However, despite its benefits, blended learning also
involves several problems and weaknesses. Noninteractive
activities and materials, connectivity issues, and a lack of
technology-literate instructors are just a few of the draw-
backs [8]. In addition, some students remain hesitant to
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FIGURE 1: Models of blended learning [7].

accept blended learning despite the likelihood of receiving
greater instructor input in a blended program than they
would in a class of forty or fifty students [10].

The use of blended learning in an EFL class was also
examined in a recent study [11]. The participants of the study
were thirty-nine students, some of whom were people with
physical or intellectual disabilities. The study concluded that
the participants, especially those with disabilities, were
satisfied with the blended course and the flipped learning
model adopted in it. Web tools such as infographics, Padlet,
Google Docs, and Canvas were also employed in a blended
English reading course. The use of infographics, Padlet,
Google Docs, and Canvas enhanced collaboration among
the learners and allowed them to actively participate in
reading tasks [12].

Similar studies were conducted to investigate the impact of
a blended learning approach on the performance of students of
Arabic at Islamic State University in Indonesia [13] and at
Islamic University in Madinah, Saudi Arabia [14]. It was also
used in the teaching of students of Arabic as a foreign language
in a Singaporean context [15]. Blended learning was found to
be more effective than traditional face-to-face instruction [14].
It improved the average scores of learners of Arabic [13],
promoted problem-based learning, and was shown to result in
an increased level of self-autonomy of students. It also played a
key role in the development of the digital and communication
skills (ICT) of the learners [15]. A blended learning course was
also designed to teach the Arabic alphabet at an American
elementary school. The blended materials were created and
delivered via Google applications. The pronunciation of the
students as well as their reading and writing skills showed
notable improvement [16].

For the optimal use of blended learning in the language
classroom, the adoption of instructional design models is
essential. Unfortunately, very few studies have examined the
use of established instructional frameworks in the design of
blended syllabi in language courses. The ADDIE instruc-
tional design model was used to create a website for teaching
Arabic for tourism purposes at a Malaysian university. The
Grav® CMS platform was used to design the syllabus [17].
Similarly, the ASSURE model was used in the design of a
blended syllabus for teaching a hadith (i.e., the recorded
traditions of the Prophet Muhammad) module for students
of Arabic as part of learning about Shariah in a South African
undergraduate class. The design applied the six phases of the

ASSURE model. These phases are analyze the students; state
the objectives of the course; select methods, media, and
materials; utilize media and materials; require student
participation; and evaluate and revise [18].

The e-learning industry has created a wealth of software
that makes the design of blended and fully online courses
easy and appealing. Learning management systems such as
Moodle and Sakai enable teachers to design integrated
course layouts and enriching course sites that raise the
students’ motivation and enhance learning. Moodle, for
instance, was used to present a blended course model for
teaching a Turkish course for beginners at Tel Aviv Uni-
versity [19].

Although the above studies report on the design of
blended materials for one or more language skills, few of
them explain how the materials were created. This study,
however, attempts to avoid any haphazard or hasty ap-
proaches in the development of blended syllabi. This study is
part of a deliberate and phased project that was conducted
over three years. It is based on well-known pedagogical
theories and an established instructional design model,
namely, ADDIE. It was carefully implemented across three
undergraduate levels (i.e., National Qualifications Frame-
work (NQF) level 5, NQF level 6, and NQF level 7). Based on
the review of the known literature, this is the first study that
attempts to design a comprehensive blended Arabic pro-
gramme for teaching Arabic and less commonly taught
languages (LCTLs) in South Africa and perhaps globally.
Most of the published studies focus on languages such as
English, even in the Arab world. The above studies also
employ and test limited technological tools and thus fall
short when exploring potentially more effective web-,
computer-, and mobile-assisted language learning tools, all
of which can be used for the creation of an array of textual
and multimodal language learning prototypes.

4. Research Methods and Materials

4.1. Syllabus Design. The present research aims to design a
blended syllabus for teaching Arabic as a foreign language at
the International Peace College South Africa (IPSA) based
on the ADDIE instructional design model. This is a quali-
tative study which describes various phases of the model
from analysis to implementation. The ADDIE instructional
model is widely used for developing a variety of instructional



programs, courses, and training [20-22]. The model is
composed of five phases, namely, analysis, design, devel-
opment, implementation, and evaluation. Each of these five
phases is composed of different procedural steps. The entire
process in ADDIE’s instructional design model is illustrated
in Figure 2.

This study not only deals with the description of the
blended syllabus but also investigates students’ perceptions
towards it.

4.2. Questionnaire. A cross-sectional study design is
adopted in the current study to find out the perceptions of
the students towards the proposed blended syllabus. The
participants in this study were thirty-three undergraduate
students enrolled in three Arabic language courses in the
academic year 2020 at IPSA. The blended syllabus was
initially designed and implemented in the first semester of
the academic year 2018-2019. It was completed and fully
implemented across three undergraduate levels at IPSA
during the first semester of the academic year 2020-2021.
Due to the small number of students at the college, all
students were considered part of the sample for this study.
The distribution of participants across gender and academic
levels is shown in Figures 3 and 4, respectively.

4.2.1. Procedure. Prior to the data collection, permission to
conduct this study and undertake research was acquired
from the principal of IPSA. This study has therefore received
formal ethical clearance from the postgraduate division at
the International Peace College South Africa (IPSA). A
close-ended structured questionnaire of twenty-five items
was prepared via Google Forms. The questionnaire covered
three main components: design and layout, resources and
activities, and the impact of the syllabus on the students’
language skills. The questionnaire clearly stated that par-
ticipation in the study was voluntary, and there were no
known or anticipated risks. Participants were clearly in-
formed that they could decline to answer any of the ques-
tions and exit the questionnaire at any time. The form also
stated that all data collected would be treated as confidential
and the participant’s anonymity protected in any reports or
publications produced as a result of the questionnaire.
Twenty-three participants completed questionnaires.

4.2.2. Reliability and Validity. Before using it for data
collection, the questionnaire was sent to two experts for
review, one of whom is an instructor in the Department of
Arabic Studies at IPSA. The other teaches at the Centre of
Languages and Translation at Taiz University in Yemen.
Both recommended some modifications to ensure the
questionnaire’s validity. Cronbach’s alpha was used to
measure the reliability of the questionnaire items. First, a
pilot study with ten students was conducted to test the
questionnaire’s reliability. The participants of the pilot study
were excluded from the final sample. The Cronbach alpha
outcome of the pilot study shows that its coeflicient exceeds
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the standard benchmark of 70%. This indicates high reli-
ability of the questionnaire items.

5. Description of the Instructional Design

This paper presents a blended syllabus for Arabic as a foreign
language which strikes a balance between the four language
skills (reading, writing, speaking, and listening) while using
an aesthetically appealing and uniquely tailored course
website. In the following, the designed blended syllabus is
explained using the ADDIE model. Special reference is given
to one of the units in the intermediate Arabic module [23].

5.1. Analysis Phase. This phase is concerned with the analysis
of four key issues or factors as follows.

5.1.1. The Students. The syllabus is designed for students of
Arabic as a foreign language at the undergraduate level at a
South African tertiary institution. The syllabus is designed
following a progression; elementary Arabic begins at level 1,
intermediate Arabic at level 2, and advanced Arabic at level
3.

5.1.2. Instructional Goals. An effective instructional design
cannot be produced if there are no clear instructional goals.
The key goal of this project is to come up with a blended
syllabus that enables undergraduate students at IPSA to
learn Arabic for general purposes. To facilitate this, an in-
teractive website must be meticulously designed with the
aim of motivating learners and enhancing their language
skills. Moreover, the proposed technology-enhanced sylla-
bus should facilitate self-paced learning outside the
classroom.

5.1.3. Instructional Analysis. Having identified the goals of
the programme, syllabus designers require an action plan for
the essential steps that must be followed to achieve in-
structional goals. This may include the selection of topics,
materials, and websites needed for teaching, as well as the
learning activities and prototypes to be embedded on the
website of the proposed blended course.

5.1.4. Learning Objectives. The blended syllabus under in-
vestigation consists of several units. Each unit is divided into
various lessons. Each lesson begins with a set of defined
learning objectives and outcomes that contribute to the
overall objectives of the course, as shown in Figure 5.

5.2. Design. The design phase focused on the conceptual
construction of the blended syllabus. Special attention was
paid to e-learning ecology (e.g., website and learning
management system (LMS)), its features, and how it can be
used in the foreign language classroom. In this phase, the
syllabus designers focused on three key design elements:
learning contents, assessments, and instructional strategy.
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5.2.1. Learning Content Design. The content strikes a bal-
ance among the four language skills. The texts selected in the
content are all authentic general-purpose topics. Un-
doubtedly, the design of a successful and balanced blended
syllabus requires a vibrant learning environment with a
media portal that includes a wide variety of contents, in-
teractive videos, narrated PowerPoint videos, screencasts,
podcasts, branching scenarios, dialogue simulations, and
animations.

5.2.2. Assessment’s Design. For the assessment to be effec-
tive, both formative and summative assessments are es-
sential. Formative assessment takes place in various steps of
the lesson or unit through interactive videos, gamified
quizzes, and peer assessments, among others.

5.2.3. Designing the Instructional Strategy. The design of a
website that divides the content into short segments in line
with the course descriptions and the time of the lectures was
initiated as part of this study. The website was divided into
five main pages (i.e., units), and each page was further di-
vided into six subpages, segments, or lessons, as shown in
Figure 6.

Each unit on the syllabus consists of a reading lesson, a
listening lesson, a speaking lesson, and an extensive reading

or a reading-for-pleasure lesson. Writing assignments are
incorporated into various components.

A Google site was then embedded into the institution’s
learning management system, namely, NEO LMS. This was
to facilitate more effective teaching and management of the
learning process, as shown in Figure 7.

Several instructional methods and techniques were
employed to achieve the lesson’s objectives and learning
outcomes including collaborative learning, project-based
learning, scenario-based learning (SBL), wikis, discussions,
and presentations. A proposal for design and structure was
also drafted to guide the subsequent development phase.

5.3. Development Phase. In the development phase, the
content assets and methodology that were described in the
design phase were created, assembled, and tested. The
existing infrastructure at the host institution, including
hardware and software required for the development of the
blended syllabus, was considered. Although IPSA has a fully
equipped multimedia lab and a high-speed, dedicated server
with good bandwidth and a resident maintenance team, the
aim is to design a blended syllabus that does not require a
sophisticated technology such as a dedicated server and a
traditional language lab. The syllabus is designed with
student accessibility and learner-centredness in mind. That
is, materials, including lab-based sessions, can be accessed



Education Research International

@ BAl
® BA2
© BA3

FIGURE 4: Academic levels of the participants.

) g g3
Gl e Sl s w
) Lsiis s il pois @

Ay dadlyiay Al I iy -

Gl el W

FIGURE 5: Learning outcomes of a reading lesson about Nelson Mandela [22].

B  PsAArabicBA2

N & Change image ~

O Reset ™ Header type L) .\_\

. I

© e [0 o & &

Insert Pages Ther
= F F
v B iy
[ e
B s
B wvs
B ooy
B e
g5
. P B ey
Al Sl i ity el sl SLIEY e LG a5 0
ol B A et AL e g Feted Sl 2 [ EECTEEY 4
sine s LR L 50 3 o
» B

FIGURE 6: Interface of the blended syllabus [22].

anytime and anywhere via the mobile or PC. For this
purpose, the syllabus utilizes some web 2.0 applications such
as Google Sites, simulation tools, SCORM packages, and the
LTI functionality available in most learning management
systems. However, for the content to be SCORM or LTI

compliant, the materials must be developed in specific
formats in advance. Hence, storyboards and similar mate-
rials were prepared in an electronic format. Technology-
enhanced activities for each unit were developed and in-
tegrated directly onto the website. Activities were prepared
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TasLE 1: Content and activities in a sample unit.
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with various web-based tools, and they were tested. All
related materials and procedures were also debugged. Table 1
provides an example of the storyboards and activities from a
unit on the syllabus.

5.4. Implementation Phase. This stage is concerned with the
distribution and delivery of the learning materials to stu-
dents, namely, the students of Arabic across the three un-
dergraduate levels at IPSA. Before the actual
implementation, the virtual learning environment (i.e., the
website and NEO LMS) was prepared, the technology and
media were previewed and tested, and each lesson was
examined closely and thoroughly. All materials were tested
to find out whether they function properly and to what
extent they are appropriate for the intended audience [24].

The proposed syllabus can be described as a blended
presentation and interaction in which students participate in
face-to-face sessions in a classroom. Concurrently, they are
given online activities for further practice and interaction.
However, the COVID-19 pandemic has compelled educa-
tors to undertake blending in the form of synchronous and
asynchronous activities. There is no single method for the
implementation of blended learning in the language class-
room; blending may differ even from one lesson to another
or from one language skill to another. The blended learning
model adopted in the implementation of the proposed
syllabus is outlined in Figure 8.

As shown in Figure 8, the model consists of three blocks:
teacher-led instruction, online instruction, and a hybrid
block for collaborative activities. The latter can be imple-
mented either in a physical classroom or virtually. The

teacher-led, face-to-face instruction can be devoted to the
delivery of almost any skill. A teacher can, for instance,
introduce a reading lesson in the classroom and let students
read the text and complete skimming and scanning activities
in the classroom. Teacher-led instruction can also be con-
ducted online for intervention purposes. In emergency cases,
teacher-led instruction can migrate fully online.

Online instruction can take the form of interactive
asynchronous activities that can be completed indepen-
dently by students. These activities typically target content
covered in the classroom and incorporate the four language
skills. Examples of these tasks are vocabulary quizzes, in-
teractive activities and videos, gamified tasks, recordings of
the reading text, a speech recognition practice, etc.

Collaborative learning can be conducted in a physical
classroom for teaching various skills. It can also take place in
synchronous sessions. A clear example is the use of breakout
rooms in a Zoom class, in which students are divided into
small groups or pairs for the purpose of completing assigned
exercises. It can also be used for long-term collaborative
projects such as digital storytelling, presentations, and
translation projects. Table 2 summarizes the tasks and ac-
tivities that are assigned across the three blocks in a listening
and speaking unit.

The syllabus features several interactive activities and
resources that have been created in line with e-learning
standards such as SCORM and LMS LTI, as stated previ-
ously. The content can, therefore, be presented either in a
brick-and-mortar classroom or virtually. The proposed
syllabus incorporates a myriad of activities that enable in-
structors to teach all language skills with confidence. Sanako
Connect, for example, is used to teach speaking and listening
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FIGURE 8: Description of the blended learning model.

TaBLE 2: Application of the model in a speaking and listening unit.

Teacher-led instruction

Computer-based instruction

Collaborative activities

Prelistening

Listen to/watch a two-minute report

Listening Learn the meaning of new vocabulary

Listening comprehension
Use new vocabulary in similar

Brainstorming (Padlet)

Vocabulary game “collocations”

Online review game
Subtitling/closed caption of a
video

Interactive activities “multiple-choice, fill in the

blanks”

Word link quiz

contexts
Dialogue Interactive tasks Digital storytelling
Role-play Dialogue simulation Online review game

Speaking b h unciation/ spelling practice

Interactive board/discussion via Sanako Connect
Interactive video

skills in a similar way to how they are taught in a physical
language lab. Synchronous sessions via web conferencing
tools should be learner-centred to a great extent. Students
can complete simple activities, such as spelling practice, by
using a collaborative whiteboard or more advanced activities
such as a debate via Sanako Connect.

5.5. Evaluation Phase. Evaluation is the final phase in the
ADDIE model. Evaluation ensures that the proposed
blended syllabus achieves the intended outcome. This phase
evaluates materials, media, technological tools, and teaching
strategies. Feedback from students and instructors consti-
tutes part and parcel of the evaluation process. Student
feedback, in particular, provides an indication about atti-
tudes towards various components of the programme and
the challenges students encountered during its imple-
mentation. In technology-enhanced blended programmes,
learner input is always essential for improving and recali-
brating the learning prototype, if necessary.

The evaluation phase also explores and tracks the per-
formance of students in the course. The LMS can, for

example, keep track of students who have completed their
quizzes and assignments and those who have not yet sub-
mitted. A user’s log activity can also indicate whether a
learner has navigated the content. Statistical tools available
in most LMSs enable authorised users such as instructors,
tutors, or site owners to view user activity. Figure 9 provides
an example of the site usage statistics by one of the students.

6. Findings from the Questionnaire

To investigate the attitudes of the AFL students at IPSA
towards the proposed blended syllabus, descriptive statistics
including the mean and standard deviations of each item of
the questionnaire were calculated. Table 3 shows the stu-
dents’ responses to the items of the first component (i.e., the
design and layout).

As the data in Table 3 show, the average for items in the
relevant section of the questionnaire ranges from 1.87 to
2.87. This indicates a medium to high level of agreement on
all items. The statistics reveal that the participants of this
study are satisfied with the design and layout of the blended
Arabic language course.
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TaBLE 3: Descriptive statistics for students’ perceptions towards the syllabus design and layout.

Item N SA A N D SD Mean Std. dev
The designed blended course is well organized 23 26.09 5217 21.74 1.96 071
The course layout is attractive 23 26.09 39.13 30.43 4.35 2.13 0.87
The course is motivating and interesting 23 30.43 43.48 26.09 1.96 077
The course enhances the interaction between teachers and learners 23 39.13 34.78 26.09 1.87  0.81
The course gives me enough time to do tasks 23 78.26 13.04 8.70 230 0.63
The course considers issues such as slow internet connectivity and access to data 23 8.70 26.09 43.48 13.04 8.70 2.87  1.06
I fully support blended learning but not fully online learning 23 21.74 34.78 3478 4.35 435 235  1.03

For the second component of the questionnaire, seven
items were created to explore the impact of the proposed
syllabus on the enhancement of students’ language skills.
The results are provided in Table 4.

The data in Table 4 show that the average for items in the
relevant section of the questionnaire ranges from 1.87 to 2.26.
This also indicates a medium to high level of agreement on all
items. This shows that the participants in this study believe that
the blended syllabus has enhanced their language skills and
linguistic competence.

The third section of the questionnaire deals with the
attitudes of the students towards the activities and resources
in the blended syllabus. This component includes ten items.
Table 5 provides details of the perceptions of students to-
wards the activities and resources of the blended syllabus.

As the data in Table 5 show, the average of items in the
relevant section of the questionnaire ranges from 1.57 to 2.35.
This also indicates a medium to high level of agreement on all
items cited. Thus, the participants of this study appear to have
been satisfied with the resources and activities of the blended
course.

To answer the second question posed in this study, which
was to discover whether there is a relationship between the
attitudes of the respondents and their academic level or not,
a one-way analysis of variance (ANOVA) was conducted.
The results appear in Tables 6 and 7.

The results of the ANOVA test indicate that there is no
statistically significant relation at P <0.05 between the at-
titudes of the respondents and their study level. Thus, the
null hypothesis is accepted.

Significance was found to be 0.993, which is greater than
0.05. Students at all three levels reported similarly positive
attitudes towards the programme.

Similarly, an ANOVA to determine if there is a
relationship between the attitudes of the respon-
dents and their gender (i.e., male vs. female) was con-
ducted. Tables 8 and 9 provide the results of the ANOVA
test.

As the results in Table 9 show, there is a statistically
significant relation between the gender of the respon-
dents and their attitudes towards the blended syllabus.
Thus, the null hypothesis, which states “there is no re-
lation between the gender of participants and their at-
titudes towards the blended syllabus,” is rejected. The
significance was found to be 0.011, which is less than
P <0.05. The findings show that female respondents re-
ported greater positivity in their attitudes towards the
blended syllabus than male students. However, in a small-
sized study like this, such a difference may be attributed
to the discrepancy in the number of males and females.
Out of twenty-three respondents, only seven of them are
males. This is insufficient for determining whether female
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TaBLE 4: Descriptive statistics of responses towards the syllabus and language skills.
Item N SA A N D SD Mem O
dev
The course enhances my reading skills 23 26.09 47.83 26.09 2.00 074
Blended l?arnlng makes me soFlally f:onnected and gives me opportunity to practice 23 2174 3478 4348 222 0.80
my speaking and communication skills
g)r;zlr(l:rzldeos provide authentic learning experience and allow me to listen to native 23 3478 4348 2174 187 076
I found the web-based tools useful for the improvement of my language and life skills 23 13.04 52.17 30.43 4,35 226 075
Interactive videos improve my listening and speaking skills 23 21.74 60.87 17.39 1.96  0.64
The blended course enhances my writing skills 23 26.09 39.13 34.78 209  0.79
The t.)l(?nded course enhances my active participation and learning as well as my 23 1739 6957 13.04 196 056
creativity
TaBLE 5: Responses towards the activities and resources of the syllabus.
Item N SA A N D SD Mem S
dev
The course includes various collaborative activities/tasks 23 39.13 43.48 13.04 4.35 1.83  0.83
The tasks are clear 23 13.04 69.57 8.70 8.70 213 0.76
Live classr.ooms via web conferencing make up for face-to-face interactions, and 23 26,09 3913 17.39 17.39 226 1.05
they are highly beneficial
Blendeq learr.nng helps us to thlnk‘lr'l .depth about a subject and to be involved in 23 1739 3043 4348 8.70 243 0.90
more discussions and debating activities
Discussion forums, wikis, and chat groups help me in learning 23 21.74 5217 26.09 204 071
Blended learning allows us to use different computer programs and web applications 23 26.09 73.91 1.74 045
Blended learning helps me to be able to apply what I have learned in the future 23 17.39 60.87 17.39 4.35 2.09 073
Blended learning facilitates timely support and constructive feedback from both 23 2174 5652 1739 435 204 077
learners and teachers
Gamified activities and game-based learning have made learning enjoyable 23 52.17 39.13 8.70 1.57  0.66
Peer review assignments are highly beneficial 23 21.74 39.13 26.09 870 435 235 1.07
TaBLE 6: Descriptive statistics of the sample.
Descriptive statistics
95% confidence interval for
mean
N Mean Std. deviation Std. error Lower bound Upper bound Minimum Maximum
Sum BAl 6 51.67 13.28 5.42 37.73 65.60 36.00 73.00
BA2 9 52.33 8.73 2.91 45.62 59.05 32.00 62.00
BA3 8 51.75 14.02 4.96 40.03 63.47 29.00 67.00
Total 23 51.96 11.42 2.38 47.02 56.89 29.00 73.00
TaBLE 7: ANOVA results for students’ responses based on the study level.
ANOVA
Sum of squares df Mean square F Sig.
Sum Between groups 2.12 2 1.06 0.01 0.993
Within groups 2866.83 20 143.34
Total 2868.96 22

students generally have more positive attitudes towards
the blended syllabus than male students. More studies are
needed to investigate this correlation.

7. Discussion

The results indicate that the respondents are satisfied with
the layout of the designed course. Ultimately, a linear the-
matic layout consisting of various topics may not be

appropriate for teaching Arabic and other foreign languages.
The presentation of the syllabus in the form of weekly
chronological units, or modules, may be more beneficial and
motivating to students. The respondents reported that the
blended syllabus is attractive, well designed, and motivating.

Additionally, a blended syllabus may ensure a smoother
learning process and greater interaction between students
and instructors and allows more time for discussion. It
provides students with the opportunity to speak more and to
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TaBLE 8: Descriptive statistics of the sample.
Descriptive statistics
95% confidence interval for
mean
N Mean Std. deviation Std. error Lower bound Upper bound Minimum Maximum
Sum Male 6 42.17 12.95 5.29 28.57 55.76 29.00 62.00
Female 17 55.41 8.85 2.15 50.86 59.96 36.00 73.00
Total 23 51.96 11.42 2.38 47.02 56.89 29.00 73.00
TaBLE 9: ANOVA results for students’ responses based on gender.
ANOVA
Sum of squares df Mean square F Sig.
Sum Between groups 778.01 1 778.01 7.81 0.011
Within groups 2090.95 21 99.57
Total 2868.96 22

discuss topics they could not in the classroom. The re-
spondents also agreed that the proposed syllabus considers
the logistics and limitations of blended and online learning,
such as slow connectivity and access to data. Most of the
activities in the syllabus are designed in a manner that allows
both online and offline access.

The findings of this study have also shown that the
blended syllabus enhances linguistic competence and
communication skills. In their view, blended learning en-
hances student reading skills, provides social connections
with other students, and provides the opportunity to practice
speaking and communication skills. Online videos provide
authentic learning experiences and allow students listen to
native speakers. The respondents also reported that inter-
active videos are beneficial for the improvement of listening
and speaking skills. The blended course also ensures more
time to participate in discussions, debates, and wikis, thus
allowing students to practice their speaking and writing
skills. The blended course also enhances active participation,
learning, and creativity. Furthermore, various web-based
tools used in the course not only enhance language skills but
also students’ digital literacy and ICT skills.

The findings of this study have also shown that students
are satisfied with the activities and resources in the blended
syllabus. In their view, discussion, wikis, and debate activ-
ities encourage them to work collaboratively. The syn-
chronous meetings enrich their learning experience.
Students also reported that certain activities stimulate their
higher-order thinking, such as critical thinking skills in the
target language. Gamified activities are especially favoured
by students, who indicated that the game-based activities
increase their motivation to learn the content. The blended
syllabus also provides students with the opportunity to
participate in the assessment process. They reported that
peer assessments enhance their confidence and autonomy
within the programme, as well as their learning experience.
A cursory look at the peer assessments submitted via the
LMS shows that students generally provided constructive
feedback to their peers. The findings have also shown that
the blended syllabus facilitates timely support and

constructive feedback from both students and instructors.
Additionally, the syllabus familiarizes students with a
considerable number of computer and web tools that they
can use in the future.

8. Limitations and Future Research Directions

To the best of our knowledge, this study is the first of its kind
both locally and internationally that attempts to design a
blended syllabus for Arabic as a less commonly taught
language. The proposed model can be used as it is or with
idiosyncratic modifications to design blended or fully online
syllabi for teaching languages. This study mainly focuses on
the development of accessible, learner-friendly, and inter-
active materials, as well as the perceptions of students to-
wards blended curricula. However, further study would be
required to explore the success of blended syllabi and the
perceptions of other stakeholders towards these, including
the instructors, tutors, administrators, and parents. In ad-
dition, this model could be applied to other less commonly
taught languages including French, German, and Latin.

9. Conclusions

This study has demonstrated how instructional design
frameworks such as ADDIE may be utilized to construct
e-learning and blended courses. This model has been used to
design a blended syllabus for teaching Arabic as a foreign
language in the South African context. The adoption of this
model ensures the design of effective and well-structured
blended learning prototypes. The use of well-established in-
structional design models can help to reduce the haphazard
approach in the design of many blended and remote syllabi.
Even though the current study focuses on the format of an
Arabic course offered in the Department of Arabic Studies at
IPSA in South Africa, the proposed blended syllabus is
intended to serve as a model for blended learning foreign
language courses in the broader South African context and
beyond. Moreover, the model can be offered and delivered to
students via a user-friendly website, or it can be directly
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incorporated into an institution’s learning management system
such as Moodle, Sakai, NEO, and Canvas.

This study has also investigated the attitudes of three co-
horts of students towards a blended syllabus. Findings from the
questionnaire have shown that students reported positive at-
titudes towards the design, activities, and resources, as well as
towards its impact on various language skills. This study has
also concluded that there is no statistically significant relation
between the attitudes of students and their academic level. The
study has, however, found that there is a statistically significant
relation at P <0.05 between the attitudes of students towards
the syllabus and their gender. That is, female students were
found to have more positive attitudes towards the syllabus than
male students. In a small study like this, such a finding is not
necessarily representative of a large trend. The fact that the
female students who participated in the study outnumbered
male participants further limits the possibility of a correlation.

Data Availability

The data are collected from the learners via a cloud-based
online survey tool. The data are included within the article.
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This paper proposes a web-based application designed to help elementary school students who have difficulty learning online
independently and also their parents who are currently having difficulty teaching their children to study at home online, especially
at this time of difficulty with a pandemic outbreak like COVID-19; this time does not allow for physical meetings for the learning
process in primary schools. In this paper, we only focus on mathematics because based on several other studies, it is very difficult
and important to learn mathematics at the beginning of educational activities such as at the elementary school level. In this paper,
the system is modeled using the Unified Modeling Language (UML) tool in the form of a use case diagram which is used to
describe the proposed business process and uses class diagrams to describe the database model diagram. In this case, the class
diagram is used to describe the data in the class diagram where each class refers to a table in the database. The web-based
application user interface is shown at the end to show the communication between users and applications, where this web-based
application is implemented using Personal Home Pages (PHP) as server programming and using MySQL to store database model
designs. Moreover, for the Intelligent Tutoring System (ITS), content was created using the Cognitive Tutor Authoring Tools
(CTAT) which is an authoring tool for learning mathematics created by Carnegie Mellon University. In the end, this web-based
application is expected to be used and support teachers as a complement to online mathematics learning, especially during difficult
times such as during the COVID-19 pandemic.

1. Introduction

A virus outbreak called COVID-19 occurred in Indonesia in
March 2020. This affected many sectors in Indonesia, and
one of the clearest impacts is on Indonesia’s education. The
government decided to minimize educational activities
across the country by changing the learning method into an
online learning system or daring with the hope to prevent or
diminish the spread of COVID-19 [1]. The research found
that this will highly affect education institutions that are not
ready to embrace the new learning system. Some problems
need to be anticipated not only by education institutions but

also the government while implementing the new learning
system such as Internet connection, devices needed, and
many more [2].

Students become one of the main victims of the new
learning system. The research found that COVID-19 has
hugely affected students” psychology. Some students show
signs or symptoms of having an anxiety disorder. This re-
search also shows that the learnings are not optimal without
the guidance of an expert. In this situation, students’ only
goal is to stay present in attendance. Lack of independent
learning by students is one of the biggest causes that make
students demotivate in the learning process [3]. With the
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necessity of students learning online, parents tend to be
involved. This can result in a positive or negative effect, and
the research shows that parents who have a high level of
education are mostly more confident in being involved in the
education of their children than parents with a low level of
education [4]. According to research, students’ prior
knowledge, in this case, primary school, is important and
should be taken into consideration because it helps dictate
students’ knowledge in the future and will influence stu-
dents” achievement.

Especially about the mathematic story case or word
problem case, research was conducted and compared a high
school student who was more native in English in terms of
reading or writing with a primary student who was still in the
learning stage of English. Furthermore, when the English
word was combined or matched with mathematic operation,
students from both sides performed worse on the story case
with more text [5].

In facing problems that were mentioned before, this
research proposes a method of teaching which will be fo-
cused on mathematics as it is one of the hardest primary
school subjects which is caused by the lack of understanding
of related concepts and the use of mathematical terminology
[6]. The method of teaching that is proposed by this research
can be achieved by the implementation of an Intelligent
Tutoring System. An alternative method of teaching should
be taken into consideration as it will help in boosting stu-
dents’ participation and learning progress, which becomes
one of the main difficulties faced by Indonesian teachers
while teaching online [7]. The research was conducted to
measure the effectiveness of using an intelligent tutoring
system and was concluded with an astonishing result that
shows students who received this method of learning can
outperform the other students [8]. Teachers have also shown
signs of interest in the usage of the intelligent tutoring
system because not only does it help in keeping students
motivated but also helps in increasing students’ problem-
solving skills. In addition, step-by-step problem solving
made by the intelligent tutoring system can easily be
monitored by both teachers and students [9].

2. Current and Previous Research

In this section, we will elaborate the papers that we have
collected for our reference to complete this paper; as we
know, our title is about an intelligent tutoring system for
mathematics; some of the students said that it is easier to
learn mathematics after trying the intelligent tutoring system
because of the efficiency in material and in nowadays’ terms
of teaching [10], many students find that mathematics is
hard to learn but all of that depend on the Working Memory
(WM) from the students themselves; in this context, stu-
dents’ working memory was identified as the important
thing in learning performance, so solving the problem in
mathematics too is an essential part of the student working
memory [11].

With the implementation of an online learning system,
the emergence of a new method of learning is unavoidable.
One of the methods of learning is by implementing an
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Intelligent Tutoring System, and it was proven to be more
effective in helping students develop more learning methods
while, at the same time, becomes an alternative solution for
the problems that students faced while using traditional
learning methods [12]. Implementation of an intelligent
tutoring system has been on the surface for years and was
surveyed to be around 55 by the end of 2017 and does not
close the possibility of being more than that [13].

There are some positive psychological effects of using the
ITS as a learning system. Research on the web-based in-
telligent tutoring system said that the ITS does not signif-
icantly affect students’ retention levels on the given subject,
but it does help students to get greater academic achieve-
ment [14]. Another research also states that, aside from
higher academic achievement, the use of the ITS also im-
proves students’ motivation, as concluded from their survey
[15].

In a paper about ITS survey from 2000 and until the end
of 2018, most ITSs usually have four parts, namely, the
knowledge model which is used to model knowledge, the
student model which is used to model students, the peda-
gogic model which is used to model the pedagogy, and fi-
nally, the user interface model used to model the User
Interface (UI) as an application display that is used for
communication between users and applications. The
knowledge model serves as a place where all the actual
teaching materials are found. The student model saves and
collects data about students’ habits and behaviors, individual
data for each student. The pedagogical model will then use
the teaching materials and the data collected about each
student to control teaching experience, including, but not
limited to, adjusting speed, picking the right tutoring
strategy, and giving feedback to students. Finally, the user
interface model, or what is sometimes referred to as a
communication model, functions as a liaison between stu-
dents and the system [16].

Making an ITS was originally only available to pro-
grammers. However, from time to time, research emerged to
ease the making of the ITS. Nonprogrammers nowadays can
also create their own ITS using available authoring tools.
People do not need to code for their ITS; they only need to
perform a model tracing or an example tracing on the
authoring tools [17]. One of the most recent studies in this
year even pushed forward a way to ease ITS making, saying
that people can create the ITS faster, rather than using model
tracing or an example tracing, with the help of machine
teaching [18].

While interests were built upon all the positive effects of
using an intelligent tutoring system, negative ones seem to
be undeniable too. Some of the effects are the cost of
implementation by researchers, users become socially iso-
lated, lack of communication skills by users, the exposure of
users to harmful contents, and many more [19]. This is also
supported by other research which stated that developing an
intelligent tutoring system is not an easy task and can only be
possible with lots of authoring guidelines, feedbacks, and a
good team of researchers and developers surrounding the
creation of an intelligent tutoring system and serves as its
main resource [20].



Education Research International

<<extend>>

<<extend>>Y\

O

Guest

<<include>>

g Z
& el
=]

View feedbacks

<<include>> v~

Z<include>> <<include>>
Add feedback

FIGURE 1: Use case diagram of the proposed model system.

3. Proposed Idea

3.1. Method of Creation. The idea is to create an ITS using
the Cognitive Tutor Authoring Tools (CTAT) which is an
authoring tool for learning mathematics in grade-6 ele-
mentary schools. The reasons are to have a faster developing
time and ease of making. Also, CTAT is free to use for
research and academic purposes.

The first step to build the I'TS is to make an HTML for the
student interface. In the beginning, this paper makes use of
the drag-and-drop method to make the HTML using CTAT
HTML editor available online from Carnegie Mellon Uni-
versity. We also specify some components as variables to
make multiple similar questions with a slight difference in
numbers or texts, the value which would then be specified in
a spreadsheet editor (Microsoft Excel). The file should be
saved in a Google Drive folder synced to one of our PCs.
After that, we would like to modify the HTML by hand
coding for additional aesthetics, adding some CSS and
JavaScript.

Inside the authoring tools installed in our PC, we specify
an example-tracing tutor as our chosen type to build the
tutor. The example-tracing tutor works by defining an initial
state (creating the first node in the behavior graph), and
then, we use a behavior recorder to have a CTAT record
our actions each as a step while demonstrating problem
solving in the student interface. We can also demonstrate
alternative steps to solve the problem, which is also valid but
not preferred. Then, we set groups for the steps and make
some steps done by the student to be ordered or unordered
to be recognized as true.

After demonstrating the correct steps to solve the
problem, we then demonstrate some incorrect steps. The

engine defines all unrecognized input by the student as
wrong answers automatically. The reason we demonstrate
some incorrect steps are to place hint messages on some
specific false step done by the student, which the text will
prompt inside a hint widget of the CTAT HTML compo-
nent. We also write some hints in the correct step.

The last thing to do inside the authoring tools is to create
skill labels. We attach it to the graph, and then, it will be used
by the system for knowledge tracing. The skill name or label
would also be visible to the student when we put a skilled
window (a CTAT HTML component) on the HTML. All
things set in the authoring tools are saved as a BRD file. Since
we do not use any Learning Management System (LMS), we
do hardcode to connect every HTML to their respective BRD
files. All project files will be saved in a folder inside the
server, and we will save the HTML file path on the database.

3.2. Diagrams. We use the Unified Modeling Language
(UML) tool such as use case diagram and class diagram,
where the use case diagram is used to design the proposed
business process while the class diagram is used to model the
database model design where each class in the class diagram
is represented as a table in the database. The use case dia-
gram in Figure 1 shows the business process in the proposed
ITS which includes three actors as a guest, admin, and user.

The guest could access the viewing module section and
could separately view the forum and viewing feedback, the
admin actor has the privilege to add the module, edit a
lesson, and edit the assignment, and the admin actor must
access the view module section for viewing the forum and
viewing the feedback. Moreover, the third actor is the user,
where the user could also access the view module section and
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FIGURE 2: Class diagram.

the user could freely view the forum and the feedbacks; the
users could register their account and can log in as a member
to have more privilege such as joining a module and viewing
progress. After joining the module, the user may view the
lesson, do the assignment, and add a forum; after doing the
assignment, the user can add feedback to the assignment.

Figure 2 shows the class diagram for ITS math for the
sixth grade. This diagram contains 11 classes that will
correlate in a way with one another. The first class is the
guest class, acting as a parent class that will inherit attributes
such as e-mail, password, and rememberStatus. All attributes
are private. This class will also have public methods such as
verifyLogin () to see user status, viewModule (), view-
Forum (), and viewFeedbacks () which are the privileges that
can be obtained by being a Guest user.

The next class is the member, which is a child of the guest
class and will get all the attributes and methods available in
the guest class. In this class, there are private attributes such

as memberld and memberName. There are also public
methods such as login() and register (). This class will
contain zero or any transaction(s) and zero or many
histories.

The next class is the admin class, which is a child of the
guest class and will get all attributes and methods available in
the guest class. In this class, there are private attributes such
as adminld and adminName. There are also public methods
that an admin can do which is login (), addModule (),
editModule (), deleteModule (), addLesson (), editLesson (),
deleteLesson (), addAsg() (Asg=assignment), editAsg(),
and deleteAsg ().

The next class is the transaction class which contains
private attributes such as transactionld, moduleld. mem-
berld, memberName, and startDate. In this class, there are
public methods such as joinModule () and saveProgress ().
This class belongs to one member class and can give one
feedback for each transaction made.
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FIGURE 3: (a) Login page user interface and (b) register page user interface.

The next class is the history class which contains private
attributes such as historyld, memberld, transactionld,
feedbackld, startDate, and endDate. In this class, there are
public methods such as viewProgress () and goToModule ().
This class belongs to one member and has zero or many
modules.

The next class is the feedbacks class which contains
private attributes such as feedbackld, memberld, mem-
berName, feedbackContent, and feedbackDate. In this class,
there is a public method which is addFeedback (). This class
belongs to one transaction.

The next class is the module class which contains private
attributes such as moduleld, progressld, lessonld, assign-
mentld, forumlId, moduleName, and moduleDesc. In this
class, there is a public method which is verifyUser () to see if
a user is logged in. This class has at least one lesson and one
assignment. This class belongs to one history and has one
progress and one forum.

The next class is the lessons class which contains
private attributes such as lessonld, lessonName, lesson-
Video, and lessonStatus. In this class, there is a public
method which is watchLesson (). This class belongs to one
module.

The next class is the assignment class which contains
private attributes such as assignmentld, totalQuestion,
questions, answerStatus, and asgStatus. In this class, there
are public methods which are doAssignment () and
countScore (). This class belongs to one module.

The next class is the forum class which contains private
attributes such as forumlId, memberld, memberName,
forumContent, and forumDate. In this class, there is a public
method which is addForum (). This class belongs to one
module.

The last class is the progress class which contains private
attributes such as moduleld, progressInfo, and scorelnfo. In
this class, there are public methods which are countProgress
(), countTotalScore (), and goToModule (). This class belongs
to one module.

3.3. User Interface. In Figure 3(a), the page shows that users
can log into their perspective account. If the user logs in as an
admin, then the user will be given the privilege and access of
an admin. An admin account is already created in the da-
tabase by developers. If the user logs in as a member, then the
user will be given the privilege and access of a member.
When logging in, the user must fill in some mandatory
information such as e-mail and password. The user is also
given an option of remember me where if the user agrees,
their account will be saved in a cookie. After pressing the
login button, the system will validate if the account exists in
the database. Users can access forgot password to change
their old password. Verification will be sent to their e-mail. If
the user does not have an existing account, then the user can
access the not a member yet? Sign up now! link. The user will
then be redirected to the register page.
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As shown in Figure 3(b), the users can create and register
a new membership account. To be able to create a new
account, the user must first fill in some mandatory infor-
mation such as full name, e-mail, password, and confirm
password. A verification link will then be sent to the user’s
e-mail account. After verifying the account, the user will
then be redirected to the login page and can log in to their
existing account. Users can also access the already have an
account? Login now! link to get redirected to the login page.

When the user first accesses the website, this home page
will be displayed. On this page, as shown in Figure 4(a), there
are three menus that users can access. The first menu is the
module, which will redirect the user to the module page. The
second menu is history, which will redirect the user to the
history page. The last menu, login, will redirect the user to
the login page. Users can also have a preview of what to
expect in our modules and what modules are available. A
footer which contains information that allows user to
connect with us will also be displayed throughout our
website.

Figure 4(b) shows that the user will be able to view all
available modules. In each module will be prescribed a title
of the module and a brief description of what the module is
about. If the user wants to view the full information of the
module, the user can press the wiew module button and the
user will then be redirected to the module’s page.

Figure 5(a) will be displayed if the user is authenticated
as an admin where the user has all the features a member has
but with some additional privilege. An admin can delete an
existing module and also add a new module. If an admin
adds a module, then the admin will be redirected to the
module detail page for admin. As shown in Figure 5(b), the
website will be displaying a module detail page that was
previously accessed by the user. The user will be able to see
what and how many lessons are available in this module,
what is the total run time of this module, how many
questions are tasked to the user, all the discussions from the
participants of this module in a forum, and all the feedback
from the participants that have completed this module.
Users can only join the module if they have successfully
logged into their existing accounts and authenticated as a
member. Features such as watch lessons, do assignments,
reply the forum, and give feedbacks can only be accessed if
the user has joined the module. Progress of the user that has
joined the module will be saved and can be accessed in the
history menu.

This page, as shown in Figure 6(a), can only be accessed
by the admin when the admin wants to add a new module.
There is some information needed before the admin can
add a new module. First, the admin needs to upload a
photo, title, and description that will be used to display the
new module in the module page to enable other users other
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FIGURE 5: (a) Module page for admin UI and (b) module detail page UT cont.

than the admin to view or join the module. Next, the admin
can add lessons that users will learn upon joining this
module. The lessons can also be edited or removed
depending on the admin’s desire. The admin can also add
assignments where the admin will be redirected to CTAT
and start building questions with an intelligent tutoring
system. Additional pieces of information of the module
detail can also be edited by the admin such as the number of
videos available, overall run time, and amount of questions
the user will have to do.

Moreover, after the user joined the module and has
reached the assignment section, this page, as shown in
Figure 6(b), will be displayed. Users will be given a limited
time to do all the available questions. For this feature, an
intelligent tutoring system is applied to help the users learn
while doing their assignment. The time and number of
questions vary based on the module. After finishing the
assignment, the user will be redirected to the history page
and the result will be saved and can be accessed on this page
for future reference.
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On this page, as shown in Figure 7(a), the users will be
able to see all of the modules that they have joined. In every
module, there are two buttons available. The first is view
progress, where the user will be redirected to the view
progress page. The second is go to module, where the user
will be redirected to the module detail page.

On this page, as shown in Figure 7(b), the user will be
able to see all the progress of the module that the user is
currently on. The module’s progress will display the per-
centage of lessons that the user has done. If it is not 100%,
then a button will be available for the user to immediately get
redirected to the respective module detail. The assignment’s
progress will show the overall score in percentage gained by
the user. The users can also view their scores in each
assignment.

We did not perform a full experiment on the writing of
this paper. We tried some aspects of CTAT (using CTAT
HTML Editor) and concepts to write this paper. No
implemented function was tried. In this paper, we only apply
the analysis, design, and implementation process where one
more stage in the software development stage, namely, the
testing phase, is not carried out considering that the ITS
application built is still in the refinement stage. It is hoped
that ITS implementation will not stop here but will be ex-
panded by applying Artificial Intelligence (AI) technology

such as the Recommender System (RS) where the RS can
help actors such as tutors or teachers including students and
their parents to get recommendations from the system
according to their needs.

Meanwhile, other extension implementations will be
implemented to, for example, handle forum data as un-
structured communication data between actors that can be
used to apply other AI technologies such as sentiment
analysis or opinion mining including topic classification or
topic mining. Sentiment analysis or opinion mining is ap-
plied to capture the sentiments or emotions of the actors
which can be extracted from the communication of the
actors involved in the forum facilities in their application
and classify sentiments as positive, neutral, or negative.

Meanwhile, for now, the student assessment process still
uses multiple-choice questions because it is very easy and
automatic to assess student answers, but it is different from
essay questions as unstructured data where it is necessary to
assess essay questions that are done by students which are
done manually. In overcoming the problem of assessing this
test, an automatic essay assessment can be applied where the
system will automatically assess the essay questions done by
students. In addition, to complete the ITS application, a
dialogue system or chat agent or chatbots will be imple-
mented where the system will automatically handle user
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problems by machine and the system will continue to learn
when there are new questions and the labeling process will
be carried out for these new questions.

We will apply all of these Al implementations for testing
purposes where we will test all ITS applications that have
been completed, and the testing process will be carried out
by implementing user acceptance tests as an example. This
testing process is a valuable stage where the shortcomings of
the ITS being built can be seen, and it is hoped that by
capturing signals from users, ITS application users will be
tulfilled and to successfully apply the concept of software
engineering in successfully building the software according
to the wishes of the user. In the future, a separate research
paper will be created that explains what approach was used
to carry out the test and displays data and graphs from the
results of the testing phase.

4. Conclusions

After all the research, this paper has come up with the
conclusion that the COVID-19 pandemic hugely affected
education. Students find it hard to learn and understand
using this new online learning method. Alongside this new
online learning method, the presence and guidance of
parents are necessary, which can have both positive and
negative effects.

In solving this problem, researchers have come up
with an idea and have successfully designed a web-based
online learning course that focuses on sixth-grade pri-
mary school mathematics with the implementation of an
intelligent tutoring system made using Cognitive Tutor
Authoring Tools (CTAT), which speeded up and sim-
plified the making of an ITS. Also, the usage of an ITS is
proven to improve students’ self-learning and under-
standing experience according to the previous and cur-
rent research. With the realization of this paper,
researchers hope to bring a huge and positive impact
globally.

This paper does not close the possibility of further
research and improvement in the future. There are many
possibilities yet to be researched from this topic. Research
can be conducted to further enhance the user experience
from the standpoint of the students, impact the relation-
ship between the school’s teachers and the students, and
more.
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This research is intended to study the influence that gadgets and messenger applications have on the management process in
institutions of general secondary education (IGSE) in Ukraine. The relevance thereof is conditioned by the fact that this subject
matter has never been previously in the focus of any specific research in either Ukraine or the world. It relies on the data collected
through an online questionnaire distributed among the IGSE administrators of Ukraine. The findings reveal that the use of gadgets
and messenger applications in IGSEs is becoming new normal in the management activity of the IGSE administrators while
raising a number of ethical questions related to violation of the subordinates’ rights to privacy and personal time and space.

1. Introduction

Computation intelligence technologies are being extensively
integrated into all aspects of people’s lives producing new
and ever more advanced products, such as computers, smart
devices, mobile phones, and all kinds of gadgets equipped to
serve all kinds of purposes. Accelerated development of IT
technologies in the late XX-early XXI centuries has been
pushing the population of the planet to mass use of such
devices and gadgets. Their appearance on the market has
fundamentally changed the approaches to solving a number
of tasks, inter alia, in information sharing and communi-
cation. The management processes, in particular in educa-
tion, are no exception in this context. The use of these
devices significantly impacts and changes performance of
management functions in the education system, especially
those of organization, control, communication, etc. At the
same time, as yet, there has been no systematic research
conducted in the education system of Ukraine to study the
impact of gadgets and messenger applications on manage-
ment processes, or the view of representatives of certain
professional groups as to the use of gadgets in

communication processes, etc. Therefore, this study is one of
the first attempts undertaken in this direction.

1.1. Analysis of Research and Publications. In preparation for
this research, we have analyzed the open-access materials
available today on the use of modern gadgets in education
management. This enabled us to conclude that the majority
of works in this subject are related to the support of the
academic process in institutions of education. As for the use
of gadgets in education management, this is significantly
underresearched, with only sparse publications on the
matter. For instance, there is a paper by Golenko on the use
of gadgets in the education process as a tool of education
quality management. Based on the results of an online poll,
the author made a conclusion about the active penetration of
gadgets into the sphere of education and their transfor-
mation into an instrument of education quality management
emphasizing that the youth, being the most creative part of
the society that positively accepts change, is today’s major
consumer of educational services [1]. At the same time, this
study focuses on the issues of the education process
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organization rather than on pure management activity of
administrators of educational institutions, and the emphasis
is on higher education. Similar issues are addressed by
Golovyashkina in her studies of use of gadgets in the ed-
ucation process of a university at different stages. The author
explicitly stresses the positive impact thereof on the edu-
cation quality [2].

It is worth mentioning that a vast majority of the na-
tional sources study the influence of gadgets on students’
health and the problems related to their use in the educa-
tional process. Most of such works are publicistic rather than
scientific in nature.

The analysis conducted enables us to state the fact that
the research presented below is the first such attempt not
only in Ukraine, but also in the post-Soviet countries, an
attempt to analyze the impact of the modern gadgets on
management processes in the general secondary education
system.

The same situation is observed in the international
scientific community. While there are numerous and
multifaceted studies of use of gadgets in the classroom, its
effect on the students’ academic performance and health,
there seems too to be no significant research of their use by
secondary school administrators in their management
activity.

Occasionally, there would emerge studies under the title
of “School Management in 21st Century Using ICT: Chal-
lenges and the Way Forward,” for example, which suggests
that the subject matter would cover the ICT in the man-
agement activity of school administrators. However, upon
thorough examination, it becomes clear that it primarily
deals with the ability of school leaders to select and im-
plement “the tools teachers will use to engage students and
improve learning” [3].

Similarly, Serhan’s research on school principals’ atti-
tudes towards the use of technology reveals a positive at-
titude of school principles to ICT use in teaching viewing it
as “an enhancement to the classroom” ([4], p. 46).

The doctoral thesis in educational management “The
management challenges of using information communica-
tion technology for administration at secondary schools in
Kirinyaga county, Kenya” by Muriithi Stephen Njoka, with
reference to Krishnaveni and Meenakumari ([5], p. 282),
indicates general administration among the main areas for
ICT use in educational management, the others on the list
being payroll and financial accounting, student data ad-
ministration, inventory management, personnel records
maintenance, etc. ([6], p. 10). Although it is worth men-
tioning that Krishnaveni and Meenakumari [5] deal with the
higher education environment, similar to the study by
Kupoluyi [7], the MS degree paper by Said Gedwar titled
“Use of ICT for Administration and Management: Case
Study, EMU” provides an interesting insight into the use of
ICT in the daily work of university administrators [8].

With reference to Maki (2008), Njoka maintains that
ICTs among other things enable education administrators
“to communicate data, that is exchange messages and data
between school staff and other schools or organizations”

(f6], p. 9).
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Hoque et al. in their research conducted on ICT use by
teachers and principals in Malaysia point out that “principals
or headmasters have to understand that the function of ICT
in schools does not serve primarily to promote computer
literacy” and mention “daily administrative functions of the
school,” although without specifying what the latter include
[9].

A study conducted at education schools of Nigerian
universities in 2018 investigated the availability and use of
ICT gadgets to conclude that these should be available and
used in teaching and learning [10]. Another Nigerian study
indicates that ICT integration in secondary schools signif-
icantly underperforms due to the lack of the relevant
funding, facilities, and ICT literacy of the staff, which
negatively affects the quality of the educational process
provided to students [11].

Studies emphatically confirm that ICT in secondary
school are particularly important not only for teaching and
learning, but also for record keeping and inter- and intra-
communication [12].

The job performance of school administrators can sig-
nificantly improve if they effectively use such ICT as email,
database management systems, Internet, and word pro-
cessing tools in exercise of their functional duties [13].

Another study of the use of modern electronic gadgets in
the university setting conducted at the Russian State Social
University in 2018 confirmed the important role that
modern gadgets play in the educational process in terms of
students’ communication and learning [14].

Researchers from Kenya looked into the secondary
school principals’ attitude to computer use in school ad-
ministration to reveal that ICT use by Kenyan school
principals is almost nonexistent despite the growing pop-
ularity of mobile phones and that an awareness-raising
campaign is long overdue among the school administrators
to improve the situation [15].

A survey conducted among college principals also
confirms that it is becoming more and more essential for the
educational administrators to use ICT technologies for
“educational assessment, support and management, ethical,
social and legal issues for supporting and enriching in-
structional environment” [16].

The findings of the study by Antonio and Lorenzo in-
dicate that the scope of training received by the school
administrators, the family members’ influence, own personal
beliefs and attitudes to ICT have a significant impact on the
decisions of the school administrators to adopt and use ICT
in the performance of their managerial functions [17].

In 2019, there was a Doctor of Education dissertation
defended in the field of education leadership that investi-
gated the correlation between school administrators’ tech-
nology leadership preparation and technology integration in
the schools [18]. It concludes that “school leaders must
become the primary visionaries and promoters of educa-
tional technology” in the students’ learning [Ibid, p. 100].

Similar findings were received in Sweden where a survey
revealed school principals’ willingness to participate in
digitalization trainings and satisfaction with their content,
which enabled them to learn and better understand the
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digitalization process and how it can be applied in their
schools [19].

The secondary school administrators’ opinions on the
use of mobile technologies for educational purposes have
been screened in a study conducted by Ira et al. whose
findings indicate positive changes in the teaching and
learning activities that employ mobile technologies [20].

Internet tools can be an effective aid in school man-
agement, too. Studies show that school principals favour
using such Internet tools as “search engines, eail services,
online storage systems, social media, Google docs, e-records
management tools, online security apps, open office and
e-timetable apps” in their management of the school [21].

An interesting study is one analysing the use of social
media in school management in Ukraine and USA. It reveals
the biased attitude towards the social media among the
school administration in Ukraine who majorly regard them
as entertainment and therefore a priori refute the idea of
using those for educational purposes, while their American
colleagues perceive them as valuable didactic resource that
can help successfully arrange the educational process [22].

As for the students’ expectations from and perceptions of
school administration quality, recent studies reveal a sig-
nificant gap between those and the actual state of affairs as
the use of ICT tools for communication is highly expected
but not as commonly practised [23].

In the times of the COVID-19 pandemic, the issue of
educational administrators’ competence in use of ICT,
gadgets and messenger applications, is gaining more and
more momentum and relevance. Of course, it primarily
applies to the distance learning organization, which can only
be effectively and efficiently integrated in an education in-
stitution with a digitally savvy administrator. One of the
most recent studies to confirm this idea is that by Asio and
Bayucca [24].

In addition to that, it is important to point out that the
government support must be an integral part of any process
if we want it to make a visible change and lasting tangible
results on the national scale and in the long run. Education is
not an exception to this rule. Therefore, a well-envisioned
and consistent policy for ICT integration in the educational
administration is required [25].

It is evident that the use of gadgets and messenger
applications in the secondary school administrators’ ac-
tivity as managers is a blind spot in the scientific research
and has never been a subject matter of specific studies. And
while there is no doubt that ICT and gadgets in teaching
and learning activities are important, this issue has been
receiving the spotlight in the scientific and educational
communities for years now, of which there are numerous
indications in articles, conference proceedings, and other
publications, including most of the cited above. However,
teaching and learning are not the only aspects of effective
school operation. How well organized and efficient is the
communication between the administration and the staff of
the educational institution is no less important and de-
serves a dedicated study as this communication is key to
ensuring smooth running of any school as well-balanced
mechanism.

1.2. Purpose Statement. This research is intended to study
the influence that gadgets and messenger applications have
on the management process in institutions of general sec-
ondary education (IGSE) in Ukraine.

2. Materials and Methods

By the information from the Ministry of Education and
Science of Ukraine in 2020, there were 15,200 institutions of
general secondary education in the country [26]. The survey
conducted within this research covered 1,791 IGSE ad-
ministration representatives, particularly, 1,186 IGSE di-
rectors (principals) (66.2%), and 605 deputy directors
(principals) (33.8%). The polling was undertaken using the
Google Form instrument in the form of a questionnaire
available to the participants by link. Since the survey no
longer accepts responses to the questionnaire, how the
original form of the questionnaire appeared to the re-
spondents is available at http://www.tly/Vswl. All the an-
swers collected for this questionnaire within this survey are
available at http://www.t.ly/g9H3.

The selection was random within the homogeneous
general population of IGSE administrators of Ukraine who
participated in the survey on a voluntary basis. The polling
took place in December 2020 and was anonymous for the
participants to ensure more truthful answers. The use of the
results obtained hereby is only provided for in a generalized
form. The survey was conducted by the Department of
Creative Pedagogy and Intellectual Property of the Ukrai-
nian Engineering Pedagogics Academy according to the
scientific research plan of the Department.

2.1. Findings and Discussion. The surveyed consisted of 1,448
women (80.8%) and 343 men (19.2%). This shows that the
men-women ratio in the IGSE management system in
Ukraine is 1:4.

There were 1,787 respondents who indicated their age.
The distribution by age is presented in Table 1.

The indicators presented indicate an ageing tendency
among the IGSE administrators as the majority (51.6%) are 50
years old and older. This is particularly evident in the analysis of
individual oblasts; for example, Lvivska oblast in the west of
Ukraine has this indicator at the level of 61.8% (Table 2).

As an example of age groups presentation by one oblast
situated in the east of Ukraine, Table 3 provides answers for
Kharkivska oblast. The data demonstrate that the age of
IGSE administrators is closest to normal.

There were no territorial limitations for participation in
the survey. At the same time, IGSE administrators’ zeal
varied significantly across Ukraine (Table 4).

What is a positive sign is that the majority of oblasts of
Ukraine participated in the survey, which enables identifying
specific features of different regions: western (Lvivska,
Rivnenska, Ivano-Frankivska, and other oblasts), eastern
(Luhanska, Kharkivska, and other oblasts), central (Kyivska,
Poltavska oblast, and the city of Kyiv), northern (Sumska,
Chernihivska, and other oblasts), and southern (Odeska and
other oblasts).


http://www.t.ly/Vsw1
http://www.t.ly/g9H3

4
TaBLE 1: IGSE administrators by age groups.

Age group Number of responses %

20-30 years old 40 2.2
30-40 years old 198 11.1
40-50 years old 627 35.1
50-60 years old 643 36

>60 years old 279 15.6

TaBLE 2: IGSE administrators by age groups in Lvivska oblast.

Age group Number of responses %

20-30 years old 4 0.9
30-40 years old 43 9.9
40-50 years old 119 27.4
50-60 years old 169 38.9
>60 years old 99 22.9

TaBLE 3: IGSE administrators of Kharkivska oblast by age groups.

Age group Number of responses %
20-30 years old 11 3.5
30-40 years old 36 11.3
40-50 years old 128 40.1
50-60 years old 115 36.1
>60 years old 29 9.1

TaBLE 4: IGSE administrators by oblasts of Ukraine.

Oblast No. of persons %
Vinnytska oblast — —
Volynska oblast — —
Dniprovska oblast 5 0.3
Donetska oblast 2 0.1
Zhytomyrska oblast 1 0.1
Zakarpatska oblast 5 0.3
Zaporizka oblast 3 0.2
Ivano-Frankivska 23 1.3
Kyivska oblast 49 2.7
Kirovohradska oblast — —
Luhanska oblast 85 4.7
Lvivska oblast 436 24.3
Mykolaivska oblast — —
Odeska oblast 86 4.8
Poltavska oblast 76 4.2
Rivnenska oblast 124 6.9
Sumska oblast 89 5
Ternopilska oblast — —
Kharkivska oblast 319 17.8
Khersonska oblast 1 0.1
Khmelnytskyi oblast — —
Cherkaska oblast — —
Chernivetska oblast — —
Chernihivska oblast 130 7.3
Autonomous Republic of Crimea — —
City of Kyiv 356 19.9
Total 1791 100

The survey results revealed that the majority of IGSE
administrators use modern gadgets in their management
activity—1,710 people (95.5%), of which 1,106 (61.8%) use
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them as a means of information sharing with their subor-
dinates and 889 (49.6%)—for setting tasks for individual
staff members. At the same time, the absolute majority of
administrators (1,580, or 88.2%) communicate via groups
created for specific topics or issues.

The survey also showed that the vast majority of IGSE
administrators (1,570, or 87.7%) prefer Viber. Table 5
presents the choices of messenger applications in more
detail. It is worth mentioning though that there are no
significant deviations in the answers to this question by
oblasts across Ukraine.

The survey results indicate that the use of gadgets in
IGSE management in Ukraine has somewhat negative
tendencies in the administrators’ attitude to respect of
personal space of their subordinates during their non-
working hours: 996 respondents (55.6%) use gadgets for
dissemination of administrative information on a round-
the-clock basis, and only 795 (44.4%) do that within the
working hours. This tendency is stable today and we believe
is likely to increase. It is worth pointing out that this issue
should require urgent regulation both at the normative and
ethical levels. The situation we are witnessing today con-
siderably affects the personal lives of the staff employed in
secondary education and may cause conflicts between family
members, professional burnout, and depressive disorders.
Moreover, analysis within individual oblasts showed that
Dniprovska oblast’s indicator of round-the-clock dissemi-
nation of administrative information was 100% and that of
Sumska oblast was -73%. Having received this data, we are
now considering further studies in this area to develop
propositions as to regulations for the relevant activity in
terms of professional activity of particular professional
groups.

The question if use of gadgets in the management activity
impacts the personal space of the staff and their personal
time received only 40.8% (731 respondents) of positive
answers, while every fourth (451) IGSE administrator is of
the opposite opinion, and 609 respondents (34%) could not
give a definite answer to the question. At the same time,
more categorical in their response were the representatives
of larger administrative-territorial units, such as Kharkivska
oblast, where the significant influence of gadget use for the
work purposes on the staff's personal time and life is ac-
knowledged by as many as 76.8%, or Odeska oblast with the
indicator being 59.3%, or Kyivska oblast with 46.1%.

The survey revealed that every third IGSE administrator
(564 answers, 31.5%) was concerned and unhappy when
their subordinates ignored their requests to send something
via messenger applications; about as many (584) respon-
dents (32.6%) claimed to be okay with this attitude; the rest
(643 respondents, or 35.9%) hesitated in their response. The
distribution of answers by oblasts did not show any sig-
nificant deviations, which suggests the situation is similar
across the entire country and is not inherent to any par-
ticular territory. These answers suggest that there is still no
well-established attitude or line of conduct in relation to
superior-subordinate communication via messenger appli-
cations that is acknowledged and accepted by both sides of
this communication.
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TaBLE 5: Messenger applications used by Ukrainian IGSE ad-
ministrators in their management activity.

Messenger application No. of persons %

Viber 1570 87.7
Skype 12 0.7
Facebook Messenger 119 6.6
Telegram 62 3.5
WhatsApp 28 1.6

At the same time, whenever IGSE administrators con-
duct meetings, the majority of them emphasize to their
subordinates that the latter should read instructions and
requests received via gadgets: 1,105 (61.7%) do that regularly
and 513 (28.6%) occasionally. No such requests would come
from IGSE administrators in only 173 responses (9.7%).
However, when it comes to using gadgets and messenger
applications to disseminate orders related to the main
professional activity, about half of the respondents (811
answers, or 45.3%) believe this to be inexpedient, while
19.9%, or 356, IGSE administrators do this regularly and 624
(34.8%) from time to time. In general, across Ukraine, this
indicator for administrators who emphasize the need to read
their instructions and requests sent via gadgets is above
average for Kyivska oblast (65.7%) and Lvivska oblast
(65.4%), which indicates the attitude to gadgets in man-
agement is more tech-savvy in the capital and in the most
western region of Ukraine.

Most respondents believe that gadgets can significantly
improve the management activity. This is the opinion of
1409 survey participants (78.7%). However, about every fifth
IGSE administrator (372 participants, or 20.8%) is actually
hesitant to answer this question and 10 respondents (0.6%)
gave a negative answer. Analyzed by oblasts, the data re-
ceived from different oblasts vary insignificantly. This
suggests that there exists positive experience of gadgets use
in the management practices in IGSEs across Ukraine, and
its effect on quality and convenience of the process is
regarded by the majority as positive and welcomed.

IGSE administrators also evaluated by a 10-point scale the
degree to which the management processes improved with
the use of gadgets and messenger applications therein. The
answers to this question were given by 1656 survey partici-
pants (Table 6) and illustrate an overall positive trend with the
overwhelming majority confirming the noticeably positive
effect from the use of gadgets on the management process.

As for IGSEs having a particular system using gadgets
and messenger applications in improvement of management
processes, 615 administrators of such IGSEs (34.3%) indi-
cated having such systems, while the majority, 1176 ad-
ministrators (65.7%) admitted to having none.

Those exploiting the benefits of the gadget/messenger
application system were also to indicate the main principles
thereof, the algorithms of its use, etc. The 382 detailed
answers given can be grouped as addressing the following
issues:

(i) Handling urgent matters: providing additional in-
formation during distance learning; distributing

TaBLE 6: IGSE administrators’ view on improvement of manage-
ment quality through use of modern gadgets and messenger
applications.

Score 1 2 3 4 5 6 7 8 9 10
No. of 1 4 17 34 192 125 308 495 220 260
persons

% 01 02 1 21 11.6 7.5 18.6 29.9 133 157

news from the Ministry of Education and Science of
Ukraine and the Ministry of Health of Ukraine;
creating topic-related and temporary groups by
particular subject matter (a constantly operating
group of tutors; an administration group; a group for
provision of information on students’ attendance of
academic classes; a temporary group to prepare for
the pedagogical council session, and the like).

(ii) Providing information on materials uploaded to
Google Drive, including orders related to the main
activity: creating a virtual teaching staff room;
providing a space for a depository of relaxation
materials; providing a space for communication with
the parents’ community; providing a space for
communication with IGSE graduates; conducting
urgent polls; providing photo reports, etc.

These answers clearly illustrate the diversity of uses that-
gadgets and messenger applications have in IGSE management
as well as in communication and collaboration between various
participants of the educational process. The respondents were
to evaluate on a 1-to-10 scale how less frequent their face-to-
face meetings in their IGSEs became thanks to the use of
gadgets and messenger applications (Table 7).

In some oblasts of Ukraine, these indicators are more
significant. The results for the capital city of Kyiv are pre-
sented in Table 8. The results indicate a positive tendency,
which enables IGSE administrators to free up a significant
share of working hours for other work and activities.

The IGSE administrators also answered the question if
the education governing bodies use gadgets to work with
them as IGSE administrators. The overwhelming majority
answered positively (84.4%) and regard this as a positive
practice (94.3%), which confirms that gadgets in adminis-
tration routine are an important and effective tool of work
and communication.

As for the means of information provision by the education
governing bodies, most IGSE administrators (1,326 respon-
dents, 74.3%) give preference to it being emailed to them,
20.9% (372 respondents) prefer messenger applications, and
only 4% (71 respondents) are for traditional means of infor-
mation transfer and 0.8% (15 respondents) hesitated.

At the end of the survey, IGSE administrators were to
rate the overall impact of modern gadgets on the man-
agement quality in institutions of general secondary edu-
cation on a 1-to-10 scale (where 1 means the impact is
insignificant and 10 stands for such impact being significant)
(Table 9). The results reveal that the overwhelming majority
attribute more-than-average significance to the impact of
gadgets on management quality.



TaBLE 7: IGSE administrators’ view on cut-down in face-to-face
meetings thanks to the use of modern gadgets and messenger
applications.

Ratingscale 1 2 3 4 5 6 7 8 9 10

No. of 149 139 218 174 541 136 138 172 103 28
persons

% 79 78 122 9.7 302 76 7.7 96 58 1.6

TaBLE 8: Kyiv IGSE administrators’ view on cut-down in face-to-
face meetings in favour of those with modern gadgets and mes-
senger applications.

Rating scale 1 2 3 4 5 6 7 8 9 10

No. of answers 9 11 18 16 95 21 37 77 57 15
% 2.5 31 51 45 26.7 59 104 21.6 16.0 1.4

TaBLE 9: IGSE administrators’ view on overall impact of modern
gadgets on IGSE management quality.

Ratingscale 1 2 3 4 5 6 7 8 9 10

No. of 317 39 52 229 154 288 473 261 262
answers

% 02 1 22 29 129 87 162 26.6 14.7 14.7

It should be noted that, analyzed through the prism of
each oblast of Ukraine participating in the survey separately,
this indicator demonstrates no significant deviations in the
results, which further strengthens the representativeness of
these results.

3. Conclusions

Considering the above, the following conclusions can be
made:

(1) The scientific sources addressing the use of modern
gadgets in education management are scarce and
limited indicating the lack of attention of the sci-
entific community to the new realia of today.

(2) Gadgets and messenger applications in education
management have actually created a new reality that
is still little understood by the educational com-
munity. This is conditioned not only by the changes
in communication between the subjects and objects
of education management, but also by communi-
cation within the teaching staff, with parents and
other stakeholders and participants in the educa-
tional process. This means special studies are needed
in order to provide theoretical, methodological,
technological, and regulatory justification of these
processes.

(3) Active use of gadgets and messenger applications in
education management has put on the agenda the
quality of such devices and their provision to subjects
and objects of management by the state or local
education authorities. Today, the most common
practice is participants using their own devices in the
process of communication, which often affects their
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personal interests, sometimes hampering receipt of
information in full.

(4) Particular emphasis should be placed on observance
of ethical rules by subjects of education management
without violating their subordinates’ right to privacy.
Round-the-clock communication is inadmissible
between subjects and objects of management unless
it is an emergency. The findings presented in this
study show that most of the interviewed adminis-
trators of institutions of secondary education fail to
consider it when performing their professional
duties.

(5) Use of gadgets and messenger applications in the
professional activity also brings scientific and
communicative activities to the agenda, which will
enable developing and discussing particular algo-
rithms of work in this direction, elaborating to ac-
count for ethical norms, exchanging experience, and
systematizing the existing achievements and
developments.

Therefore, it is expedient to conduct and focus on further
studies exploring the use of gadgets to improve commu-
nication processes within and between teaching staff com-
munities, as well as with parents and other stakeholders and
participants in the educational process.

Data Availability
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Background. On the announcement of the COVID-19 health emergency, the Marrakesh School of Medicine accelerated the
digitization and the establishment of courses available to students through the faculty platform. We aimed to describe the students’
perspectives toward the online educational approach implemented during the COVID-19 pandemic and to investigate the factors
that might affect the implementation of online teaching in the future. Methods. This was a cross-sectional study among medical
students in Marrakesh during June-July 2020. Data collection was based on a self-administered electronic questionnaire dis-
tributed via the student platform. We studied the knowledge and previous practices of virtual technologies and students” ap-
preciation of distance learning during the lockdown. Univariate and multivariate analyses were performed using SPSS16.0
software. Results. A total of 111 students participated. The female-to-male sex ratio was 2.2 with an average age of 20.6 + 1.8. The
majority of students felt that they had a good knowledge of virtual technologies (on a scale of 1 to 10, 81% > 5/10), and two-thirds
reported using them in medical studies. Before the COVID-19 lockdown, 16.2% of the students used the platform and 39.6% did
not attend in-person courses (16.0% in 1st cycle versus 49.2% in 2nd cycle, p = 0.01). During the pandemic, 79% of the students
appreciated the virtual learning (54.0% in 1st cycle versus 89.0% in 2nd cycle, p < 0.001) and 80.2% thought that the online courses
were understandable. Regarding to student’s preferences, 41.4% preferred blended education and 68.5% of the students would
recommend continuing distance learning after the pandemic. Regarding satisfaction, previous use of the educational platform
(OR=66.3, CI 95% [1.9; 2.2%10°]), improvement of learning during distance learning (OR=22.6, IC 95% [4.1, 123.7]), and
professor support (OR =7, 1C95% [1.3, 38]) seemed to be the most powerful factors in the multivariate analysis. Conclusion. Our
results will contribute to the implementation of actions by taking advantage of the experience during the health crisis. The
institutionalization of virtual learning with more interaction in addition to the in-person courses is the main recommendation of
this study.

1. Introduction Marrakesh (FMPM) was called upon, like all training in-

stitutions, to quickly adapt to the circumstances imposed by
With the advent of the COVID-19 pandemic with the new  the epidemic in Morocco following the ministerial decision
coronavirus, the Faculty of Medicine and Pharmacy of  to suspend, until further order, the classes in all schools and
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universities from Monday March 16, 2020 [1, 2]. In order to
ensure the continuity of education and in accordance with
the directives of the Ministry of Higher Education, the
FMPM has accelerated the digitization, recording, and the
establishment of courses available to students through the
educational platform (Theia) of the faculty. This platform
was adopted at the institution level for distance education
before the pandemic. However it was until then underused.
The orientation of the FMPM was having a smooth tran-
sition to active pedagogy to anchor a learning paradigm
through several pedagogical innovation projects such as the
competency-based approach, the flipped classroom, tutor-
ing, or simulation. Before this period, distance lear-
ning—defined as “using computer technology to deliver
training, including technology-supported learning either
online, offline, or both” [3]—was not considered in
Moroccan universities as a modality for education. The
literature suggests that this is effective, and in some contexts,
more effective than in-person learning [4]. While this health
crisis presents major challenges for medical education, it also
gives an opportunity for innovation for countries still in the
phase of exploring these solutions [5]. Other countries that
encountered health crises in the past have experienced a
disruption in medical education that requires learning les-
sons and anticipating public health crises [6]. During the
COVID-19 pandemic, the lack of visibility on the evolution
of this epidemic means that we now have to draw on online
solutions in Moroccan medical education. Innovations in
e-learning technologies indicate a revolution in education,
making it possible to individualize learning (adaptive
learning), improve learner’ interactions with others (col-
laborative learning), and transform the role of the teacher
[4].

Indeed, these innovative solutions in health science
education are a necessity nowadays in the digital age and in
the face of a new generation of hyper-connected “Y” stu-
dents known as the millennial generation which refers to
individuals born between 1982 and 2005 [7]. Generation Y
does not highly value reading and listening to lectures as it
has been traditionally in medical education. They want their
education to be creative, interactive, and fun with tech-
nology [8]. Medical educators need to stay abreast of new
technologies and incorporate them into teaching during and
after the pandemic. So better preparation of our teaching
teams, our students, and the system stands out as an essential
alternative during and posterior to the pandemic. The lit-
erature suggests that key barriers which affect the devel-
opment and implementation of online learning in medical
education include time constraints, poor technical skills,
inadequate infrastructure, absence of institutional strategies
and support, and negative attitudes [9].

The description of the current approach of the experi-
ence from the user’s point of view will therefore make it
possible to improve it and to draw from it extremely con-
structive lessons for the life after the pandemic. The entire
teaching team—the majority of the double-hatted persons
are teachers and doctors—has been put to the test during this
health crisis because they are called upon to manage the
health and educational challenge of COVID-19.
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An assessment of student satisfaction with the system
deployed (courses, questionnaires, forums, etc.) in achieving
learning objectives is also useful and must be understood in
order to highlight the achievements and gaps and target
possible levers of action.

This study aimed to explore the situation of distance
institutional e-learning among medical students during
the pandemic and to identify possible challenges, limi-
tations, and satisfaction as well as perspectives for this
approach of learning and to investigate the factors that
might affect students’ preference for virtual learning in the
tuture. Through an action research project at the FMPM,
we aim to develop practical recommendations to promote
institutional projects in educational innovation in our
faculty.

2. Methods

We carried out a cross-sectional observational study based
on the experience of the Faculty of Medicine and Phar-
macy of Marrakesh following the declaration of the
COVID-19 pandemic in Morocco in March 2020. The
period of the study was the end of the academic year
2019-2020 (months of June and July 2020). All students in
grades 1 through 5 were included in an online self-ad-
ministered survey. Students enrolled in the 6th or 7th year
have been excluded due to the absence of a course
schedule for these students under normal circumstances.
The questionnaire was distributed via the FMPM edu-
cational platform inviting students to participate on a
voluntary and anonymous basis.

The data collected included (1) age, sex, and year of
study; (2) knowledge and practices of Information and
Communication Technology in education (ICT) and outside
training for personal use; (3) overall assessment of teaching
remotely during the lockdown; (4) any difficulties experi-
enced; and (5) suggestions for improvement through an
open-ended question to the participants. The questions were
open-ended, single or multiple choice, and we had evalu-
ation questions on a scale of 0 to 10. The data were extracted
by Excel and then analyzed by SPSS version 16 fr. Statistical
analyzes were descriptive, univariate and multivariate.
Qualitative variables were presented by numbers (n) and
percentages (%), and quantitative variables by means (m)
and standard deviations SD (+). The answers to the open-
ended questions were analyzed separately according to a
content analysis guide then regarding the quantitative
results.

The comparison of responses between year of study
was made between the Ist cycle (students enrolled in 1st or
2nd year of medicine) and the 2nd cycle (students in 3rd
or 4th or 5th year). Fisher’s exact test compared two
proportions of two independent samples. The comparison
of means used the Student’s t-test. The study of the factors
associated with the satisfaction was carried out in two
stages: (1) in univariate analysis by the Fisher Exact test,
Khi square test, and Student’s ¢-test and (2) in multivariate
analysis utilizing a binary logistic regression to estimate
the impact of the explanatory variables (gender, student’s
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year of study, previous use of virtual tools for medical
studies, having followed in-person courses before, pre-
vious use of the educational platform, having a laptop or
computer to follow the courses, access quality Internet,
understanding and assimilation of courses, interactivity of
courses, improvement of learning, technical difficulties
encountered, support in learning by the faculty/teachers)
on the students’ satisfaction for distance learning during
the COVID-19 outbreak. The Forward Stepwise method
was used with 5% entry and 20% exit thresholds. The
Hosmer and Lemshow test made it possible to test the final
model retained after adjustment for the different signif-
icant factors in a multivariate analysis. The significance
level for all statistical analyzes was 5%.

Ethically, confidentiality and anonymity were respected
during data collection and analysis. Participation was vol-
untary. Participants were previously given an information
note on the purpose of the study and the possibility of
refusing to participate without any consequences or harm.
This study was safe for the participants, and its results may
lead to the improvement and promotion of active and digital

pedagogy.

3. Results

3.1. Students’ Description. A total of 111 students responded
to the questionnaire. The average age was 20.6 £ 1.8 years
and the female/male sex ratio was 2.2. More than half were
enrolled in the 2nd cycle (3rd to 5th year of initial medical
studies), and one-third resided outside the city of Marrakech
during the survey (Table 1).

3.2. The Students’ Use of the Virtual Technologies. During the
lockdown, 82% had a computer for distance learning (DL)
and 74% had a good Internet connection to attend classes.
Participants had a good knowledge of information and
communication technology (ICT) with a score>5/10
(median 7) in 82% with very frequent use in 91%. 66%
responses reported their current use for medical studies
(researching information, preparing or reviewing courses)
(Figure 1). The proportions of ICT use were similar whether
they were used for or outside medical studies for the two
cycles of study. However, the utilization of the teaching
platform was more reported by the 2™-cycle students (77.8%
versus 22.2, p = 0.029).

3.3. Students’ Perceptions and Satisfaction toward the Virtual
Learning. For 79.3% of the students, it was the first ex-
perience in virtual learning. During the lockdown, 79% of
the students appreciated the DL (54.0% in 1st cycle against
89.0% in 2nd cycle, p<0.001). They followed more than
half of the courses provided via the platform in two-thirds
of the responses. They were satisfied with the online
education. The notable difference between the two cycles
concerns the follow-up of the courses, the satisfaction,
and the comprehension of the lectures which were higher
among the students of the 2nd cycle (Table 2). Of those

surveyed, 83% experienced difficulties with distance
learning (Table 3).

3.4. Factors Associated with the Students Satisfaction

3.4.1. Bivariate Analysis. Satisfaction with distance learning
was significantly different between the 2 education cycles, and
between men and women. Factors associated with higher
satisfaction were the previous use of ICT for medical studies,
the availability of technological means during lockdown, the
absence of technical difficulties, the feeling of improvement in
learning, and the presence of support and when the inter-
activity considered important. It was inversely associated with
the in-person follow-up of previous courses (Table 4).

3.4.2. In Multivariate Analysis. In multivariate analysis,
previous use of the educational platform (OR=66.3), im-
proved assimilation during distance learning (OR=22.6),
and being supported by teachers (OR =7) seemed to be the
most powerful factors in the model compared to the other
studied factors (Table 5).

3.5. Students’ Preferences and Recommendations for Virtual
Leaning after the Pandemic. A total of 41.4% of students
responded that they prefer the hybrid form (26.1 were for the
face-to-face form and 29% for online only) and 68.7% of the
students recommended continuing DL after the pandemic.
By analyzing the verbatim according to an analysis grid, the
results were as follows.

3.5.1. Distance Learning: A New Education That Has Won
over Medical Students. The medical students rated their
experience positively during the health crisis as most of them
perceived an improvement in their learning. In particular,
they highlighted ease of access to courses and the advantages
in terms of saving money and energy. Also, they saw their
psychosocial health improved: reduction of stress and fa-
tigue and increase in free time. The DL also made it possible
to follow quality lessons in a more comfortable way (less
arduousness, less stressors) by being more concentrated.

“Before lockdown, I had a problem with the time to
attend class so a little fatigue after the clinical training, so less
concentration. But with distance education, we attend our
course with a relaxed head at home and much more
concentrated.”

In addition, interactions were greatly favored, especially
for students who had difficulty asking questions in lecture
halls. We can therefore say that self-study has represented a
source of autonomy appreciated by students in view of the
many advantages it provides them.

“There is much more interactivity, the teachers are more
available than in lecture halls, and for those who have
difficulty speaking in lecture halls they were lucky enough to
be able to participate in writing during the discussion. There
is the possibility of reviewing the recorded session, and
having an online course saves us time compared to the
commute to the faculty.”
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TaBLE 1: Participants’ sociodemographic characteristics.
Variables Participants (N=111)
Number (n) Percentage (%)
Male 35 31.5
Gender Female 76 68.5
Age (in years) <22 94 84.7
ge uny [22-25] 17 15.3
I 24 21.6
24 26 23.4
Year of the medial study 3¢ 12 10.8
4th 26 23.4
5th 23 20.7
. First 50 45.0
Cycle of the medical study Second 61 550
. . Moroccan 105 94.6
Natlonahty Foreigner 06 05.4
. . Marrakesh 76 68.5
Residency during the COVID-19 lockdown Outside Marrakesh 35 315

Exercises 22.5%

]

Work with colleagues

Class preparation

Reviewing course

Researching information

34.2%

49.5%
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FIGURE 1: Description of the students’ use of the virtual technologies during their medical studies.

3.5.2. Distance Learning: A Challenge for Other Students.
A minority of the students surveyed did not appreciate
distance learning. According to them, socioeconomic and
environmental inequalities represent a brake on DL since
not all students have the material means or adequate living
conditions that are required for e-learning sessions to go
well.

“This type of education is not good for all students,
especially for those students who are poor and who cannot
always have Internet connection in addition to housing in
geographic areas where there is little network. . ...”

Also, the lack of interaction between teachers and stu-
dents was highlighted with difficulties in assimilating self-
study courses. In addition, there were numerous logistical
and informatics technical problems (unavailability of the
platform, impossibility of connection, sound problem, etc.).

“There are classes that do no’t even work and it’s not
interactive.”

3.5.3.  Students’ Suggestions and Recommendations.
According to participants, this could be a form of teaching
that would strengthen the face-to-face part and would be
particularly useful in the event of another health emergency,
for example. For a student, it would be nice to “just use
distance learning as a supplement and have revision sessions
with teachers after they have completed lessons in the
amphitheater.”

On the other hand, the current lack of training for
students and teachers in connection with distance teaching
and learning represents a brake on the final implementation
of learning at the FMPM for the moment. Moreover, it was
pointed out that DL is a favorable method but the socio-
economic disparities between the students would be a source
of unequal chances of success.

One student believes that “you need training for students
and teachers to use these platforms well. We must help
students who do not have the means to follow the courses.”
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TaBLE 2: The students ‘perceptions of the distance learning during the lockdown and their utilization of the educational platform.
Variables All participants n Study Cyile »
(%) 1*cycle 29 cycle
Utilization of the education platform before Never-sometimes 93 (83.7) 46 (49.5) 47 (50.5) 0.029
lockdown Often-always 18 (16.3) 04 (22.2) 14 (77.8) ’
e . . . . Never-sometimes 38 (34.2) 18 (47.4) 20 (52.6)
Utilization of the ICT** for medical education Often-always 73 (65.8) 32 (438) 41 (562) 0.438
Never 16 (14.4) 04 (25.0) 12 (75.0)
Attending face-to-face class before the Sometimes 22 (19.8) 04 (18.2) 18 (81.8) 0.001*
pandemic Often 42 (37.8) 21 (50.0) 21 (50.0) ’
Always 31 (27.9) 21 (67.7) 10 (32.3)
. . . . Yes 88 (79.3) 39 (44.3) 49 (55.7)
First experience with e-learning No 23 (207) 11(47.8) 12 (52.2) 0.472
Not satisfied 12 (10.8) 10 (83.3) 02 (16.7)
. . . . Not very satisfied 18 (16.2) 13 (72.2) 05 (27.8)
DL satisfaction during the pandemic Satisfied 58 (52.3) 17 (293) 41 (70.7) <0.0001
Very satisfied 23 (20.7) 10 (43.5) 13 (56.5)
. . Less than the half 35 (31.5) 21 (60.0) 14 (40.0)
Quantity of online courses followed More than the half 76 (68.5) 29 (382) 47 (61.8) 0.026
Comprehensibility of the courses regarding the Not é%nrioizheerz;gf: It)ée‘};engble 21 (18.9) 18 (81.8) 04 (18.2) <0.0001
expectations b Lo very 89 (80.1) 32 (36.0) 57 (64.0)
comprehensible
Absent 20 (18) 13 (65.0) 07 (35.0)
Low 17 (15.3) 11 (64.7) 06 (35.3) 0.022*
Degree of improvement through the DL*** Average 49 (44.1) 19 (38.8) 30 (61.2) ’
Important 25 (22.5) 07 (28.0) 18 (72.0)
None-little use 23 (20.7) 30 (47.6) 33 (52.4) 0.333
e Useful to very useful 88 (79.3) 20 (41.7) 28 (58.3)
Utility of the forum set by the school (FMPM) Not satisfied 38 (34.2) 26 (684) 12 (31.6) <0.0001
. Somehow satisfied
Support from teachers/institution Satisfied-very satisfied 73 (65.8) 24 (32.9) 49 (67.1) —
L . Yes 92 (82.9) 15 (45.5) 18 (54.5)
Encountering difficulties No 19 (17.1) 35 (44.9) 43 (55.1) 0.559
Yes 76 (68.5) 30 (39.5) 46 (60.5)
Recommendation of DL after the pandemic No 13 (11.7) 07 (53.8) 06 (46.2) 0.211*
I do not know 22 (19.8) 13 (59.1) 09 (40.9)
Courses’ interactivity degree (scale from 1 to 10) 6.5+25 57+25 72+24 <0.0001
Number of hours per week for DL (On10) mean + standard deviation (SD) 10.8+8.9 11.4+104 10.4+7.6 0.389
Self-perception of learning level (scale from 1 to 10) 63+22 56+23 68+19  0.001
Probability in % of following DL in the future (N =284) 71.8 +31 63.1+341 78.0£27.3 0.040

*Fisher exact test, **ICT: Information and Communication Technology, ***DL: Distance Learning.

Finally, improvements should be considered if we want
to strengthen the quality of DL (planning and running of
courses, reduction of technical problems of access to
teaching).

4. Discussion

4.1. Distance Learning at the Marrakesh Medical School.
With the increasing use of technology in education, online
learning has become a common teaching method. Com-
pared to offline learning, online learning has advantages to
enhance undergraduates’ knowledge and skills; therefore, it
can be considered as a potential method in undergraduate
medical education [10]. During the COVID-19 pandemic,
this has become an obligation for medical schools around
the world and it is time for newbie institutions to align with

this new requirement in terms of online education. All the
more so as it has many advantages and has helped to
preserve the physical and mental health of the students and
ensure satisfaction according to previous literature [11-13],
although the distance and virtual learning must have the
characteristics of accessibility, contextualization, flexibility,
interaction, and collaborative work and will need to con-
tinue to improve during and after this pandemic [14]. Also, it
is imperative to take into consideration the difficulties and
challenges of a transition to online education in medical
studies. It requires a balance between learning, development
of skills, and some clinical and practical skills. Furhter, it is
important not to change the habits of the students and
teachers who do not master the use of software and teaching
platforms [15]. Students with financial difficulties and special
needs may not have equal opportunities to access
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TasLE 3: The difficulties encountered by the students during the distance learning in the time of the lockdown.

Types of difficulties encountered Effective sample size  Percentage
(n) (%)
Difficulties related the learning environment change 51 55.4
Work organization 51 55.4
Work overload 44 47.8
Courses expectations nondiscussed 43 46.7
Decrease of the interaction and collaborative work (student/student and student/teacher. Group 40 435
work ...) ’
Communication difficulties with the teachers 28 30.4
Learning difficulties and difficulties to achieve courses’ goals 28 30.4
Difficulties in using digital media 21 22.8
Communication difficulties with the administration 18 19.6

technology. It is therefore necessary to take into account the
nature of a health emergency and its possible impact on
inequalities in access to education and to adapt solutions to
both students and educators [16, 17]. In this sense, FMPM is
questioning how to provide a quick solution in accordance
with the instructions of the National Ministries of Education
and Health and thinking about the smooth transition by
adapting to the needs of students and teachers. Training
sessions and tutorials on accessing and using the platform
were disseminated through the faculty website. Teachers
were invited to add sound to their lessons and to foster
discussion with students during synchronous interactive
online lessons. Also technical support was offered at the
request of users [18].

Like several authors from different parts of the world
[3, 12, 19-22], we were interested in exploring student’s
perspectives on online medical education as an alternative to
traditional education. The majority of students felt they had
a good knowledge of ICT and two-thirds reported use in
medical studies mainly for information retrieval and course
review. However, the educational platform was underutil-
ized before the lockdown since most of the students attended
the lectures. During this closure period, 79% of the students
appreciated the DL (54.0% in 1st cycle vs. 89.0% in 2nd cycle,
Pp<0.001) and 80.2% thought that the online courses were
understandable. The difficulties were related to the orga-
nization of work, to the change in the learning environment.
The hybrid form was recommended by students even after
the pandemic. The benefits of digital pedagogy were felt by
our participants, like in previous studies, namely, the flex-
ibility and the ability to learn at their own pace and reduce
travel costs [23].

4.2. Students’ Perspectives and Associated Factors. Across the
world, students ‘perspectives on distance learning have been
disparate between pros and cons. The positive perspective is
fostered by a previous e-learning experience. In Nepal, for
example, 76.5% had never attended online courses and
therefore the same proportion (77.8%) preferred traditional
classroom instruction in the future. Medical students did not
find online classes as effective as the traditional classroom
teaching; it could be made more interactive and productive
by introducing interactive and brainstorming sessions
complementing the conventional face-to-face education

[20]. The same observation was made according to a study in
Jordan with 488 medical and dental students (1 to 3 year)
[24]. Gender, level of study, and study material were not
associated with this preference according to the authors [24].
The low involvement in these countries can be linked to the
quality of training in interactive pedagogy and digital
technologies of teachers. It justifies the subsequent recom-
mendation that the training of trainers is a real lever for the
development of DL.

Unlike in Israel, the online experience for the students
was positive. A high level of overall satisfaction and a low
rate of technical problems during electronic learning were
significantly correlated with the desire to continue online
learning [12]. Our students favored the hybrid form of
teaching, and the perspective was different between the two
cycles of study. Indeed, satisfaction with distance education
was higher among undergraduate students despite being
used to traditional lecture-based education. The 1°- and 2™-
year students probably encountered more difficulties in
assimilating the theoretical contents which are essentially
fundamental sciences during these two years of medical
studies. Satisfaction was higher in case of previous use of
virtual techniques for medical studies, availability of tech-
nological means during the lockdown, absence of technical
difficulties, having a feeling of improvement in the learning
process, and having a support system to facilitate the
interactivity. It was inversely associated with the in-person
follow-up of previous courses. These results were confirmed
by the verbatim of the students in response to the open-
ended questions. The difficulties observed in distance higher
education in Morocco during the lockdown period are
shared and can be summed up in the lack of familiarization
with ICT in education and the lack of technological means
and increased workload [8]. Some teachers have also en-
countered problems with new technologies, such as
scheduling videoconferences or using interactive methods
through web services [13]. This could result from the need
for training both students and teachers in this essential
educational innovation.

4.3. Recommendations. Online education lacks specific
quantitative standards to measure the quality of the teaching
process. This affects the learning effectiveness of medical
students and needs to be addressed further [15]. In the
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TABLE 4: Factors associated with the distance learning satisfaction among the students.

Satisfaction
Not very satisfied or not satisfied n (%) Satisfied to very satisfied n (%) P
Gender
Woman 16 (21.1) 60 (78.9) 0.037
Man 14 (40.0) 21 (60.0)
Study cycle )
1° 1 23 (46. 2 4.
2nd Cczzcclz oi El?.(s)i 5471 Egsgi <0.0001
Utilization of the ICT for medical education before
Yes 13 (17.8 60 (82.2
No 17 244.7; 21 E55.3§ 0.002
Attending face-to-face class before
Yes 25 (34.2) 48 (65.8) 0018
No 05 (13.2) 33 (86.8)
Use of the platform before
Yes 01 (05.6) 17 (94.4) 0.039°
No 29 (31.2) 64 (68.8)
Having a computer or a laptop to attend the class
i oo o
Good quality Internet access
i 2040 ne
First e-learning experience
Yes 23 (26.1) 65 (73.9) 0,679
No 07 (30.4) 16 (69.6)
Lectures’ comprehension and assimilation
No 22 (1000 o0 (000 <0001
Courses’ interactivity (means + SD)
3.0+£3.9 81+74 <0.0001
Education improvement
i T ngs
Encountering difficulties
Yes 30 (32.6) 62 (67.4) 0.004
No 00 (00.0) 19 (100.0)
Technical difficulties
Yes 14 (42.4) 19 (57.6) 0.018
No 16 (20.5) 62 (79.5)
Support and technical assistance
i o a2
Learning support by the faculty/teachers
i o oo

SD: Standard Deviation. *Fisher’s exact test. ** T-test.

TaBLE 5: Factors associated to the satisfaction of distance learning in the multivariate model analysis by binary logistic regression.

. IC 95%
Factors Odds ratio P
Lower Upper

Use of the platform before lockdown 66.3 1.9 2.2%10° 0.019
Improvement in learning during the lockdown 22.6 41 123.7 <0.0001
Learning support by the teachers 7.0 1.3 38 0.023
Distance learning courses interactivity 1.8 1.1 2.8 0.007
Constant in the equation (multivariate model) (B =-5.346) 0.005 — — <0.0001

Hosmer et Lemeshow: Khi square=6.7. p = 0.566.



literature, students’ experiences are context dependent. In
Germany, for example, medical students recommended
digital adoption for education after the pandemic [21]. On
the other hand, in other countries, the opinion was in favor
of in-person education as in Nepal. Our recommendations
join those of other authors such as in Saudi Arabia or Jordan
on the hybrid form. The authors suggest that medical stu-
dents moderately accepted e-learning during the COVID-19
Pandemic closure time. More training of the students and
tutors, better designing of e-courses, more interaction,
motivation, and blended learning are recommended [19].
Technical and infrastructural resources were reported as a
major challenge for implementing distance learning, hence
understanding technological, financial, institutional, edu-
cators, and student barriers is essential for the successful
implementation of distance learning in medical education
[3].

At the Marrakesh Medical School (FMPM), it is nec-
essary to institutionalize online education which must be
complementary and not a substitute for the usual classes.
Having a more holistic approach to the students’ training
must be adopted in postpandemic period taking into ac-
count the mental impact of COVID-19 on students as well as
improving the security and technology of virtual platforms
[14, 25]. We recommend the following.

(i) Institutionalize online education.
(ii) Encourage mentorship at the FMPM.
(iii) Continue training faculty and students.
(iv) Promote hybrid online and face-to-face teaching.

(v) Improve the educational platform for more flexi-
bility and technical operationalization.

(vi) Encourage interactivity through case discussion
modules, chat, and discussion forums.

(vii) Take into consideration the new learning/teaching
methods during the assessment of learning
acquisition.

(viii) Manage the student work time for better adapta-
tion and profitability.

4.4. Limits and Advantages. The investigation took place
during the closure time as part of the response in Morocco
against the epidemic which coincided with the end of the
2nd semester of the 2019-2020 academic year (July, 2020).
This period was particularly stressful for the students which
may impact their response regarding the assessment and
perception of distance learning. Despite several reminders,
we were only able to get 111 responses (1700 students en-
rolled so an estimated response rate of 6%). This could
induce a nonresponse bias (students who refuse to partic-
ipate or who did not have access to the platform to answer
the questionnaire). But the number of participants could
also testify to the low access to the platform during this
period for connection problem or lack of technology.

This survey is part of an action research project whose
results with students will be supplemented by a second
survey at the end of the Ist semester of the 2020-2021
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academic years, and by interviews with the faculty and the
technical team in order to set up actions to support and
improve the educational system and promote digital ped-
agogy at FMPM in the medium and long term.

5. Conclusion

Despite the emergency to start distance learning imposed by
the COVID-19 health crisis, it appears that students were
generally satisfied (52.3% satisfied and 20.7% very satisfied)
and had a positive experience. This satisfaction was felt more
among students of the 2nd cycle of initial medical studies
(88.5% versus 54%, p<0.0001) and was influenced by
factors such as the interactivity of teaching and the im-
provement of learning.

These results and the students’ recommendations en-
courage a reflection on the institutionalization of distance
education by taking advantage from the experience during
the COVID-19 epidemic to succeed in the transition to
digital pedagogy in hybrid form by further promoting
learning and interaction with our students in undergraduate
training after the pandemic.
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