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Abstract: Following the suspension of classes in Morocco due to the health crisis related to COVID-
19, an adaptation of the pedagogical intervention of teaching is required. Distance learning is an
essential lever contributing to ensuring the educational continuity of students. In this sense, our
contribution is to ensure the educational continuity of students during the period of containment
through the use of a digital manual. The digital textbook is made available to students of the
1st year of the qualifying secondary education. Through a tracking grid, we measured the student
engagement during two different periods without and with the use of the digital textbook. The
results show that the digital textbook was able to elicit student engagement in the completion of
learning activities with a remarkable improvement of 57.1% in student engagement rate over the
two periods (t (273) = 11.059, p < 0.001). Student engagement while using a digital textbook can lead
to better academic performance (r = 0.743, p = 0.000 < 0.01). No one can deny the importance of
distance learning as a powerful tool that allows teachers to improve their professional practices in
the presence of solid, quality instruction in the classroom that promotes the acquisition of skills and
the development of competencies in students.

Keywords: digital textbook; student engagement; school result; COVID-19; distance learning

1. Introduction

Nowadays, information and communication technologies (ICT) are at the heart of cur-
rent events and are advancing with great speed to meet the requirements of the educational
system. This means that it is unacceptable to hope to develop education without using
ICT to improve the teaching–learning process. However, the role of ICT is not limited to
the transmission and acquisition of knowledge, but rather to mobilize them effectively to
bring added value to the pedagogical act by motivating students, diversifying educational
resources, and improving the management of learning [1]. Today’s students, born in the
digital age or the “Google generation,” prefer digital information sources and want to
create their own personal-learning environment [2,3].

Textbooks, generally published on paper, might seem outdated, while years have
passed since the introduction of ICT [4]. The fact remains that the textbook, although
physical and printed, is a simple and practical tool that can be used in various contexts,
at specific times, to complement the teacher’s work [5–7]. For this reason, the textbook
remains a key tool that is difficult to overcome. Gerard and Rogiers [8] indicate that the
integration of ICT brings opportunities for students to increase their relationship with
knowledge and with peers. Previous research shows that student engagement with the
digital textbook is related to academic achievement [9].

Today, schools are trying to present themselves and adapt to technological changes on
the one hand, and on the other hand to preparing and attracting the digital generations.
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As a result, teachers have an increased responsibility for the teaching–learning process
and school provision for this “digital age generation” can be an important contribution to
improving the quality of education [10].

Studies have shown that the period of confinement has remarkable psychological
consequences in adolescents [11]. Indeed, students who have undergone this difficult
period have shown disengagement toward their studies because of the situation they
live in. In the same sense, they reported that they spend their time using the different
mobile devices they own and some of them have started to get addicted to video games.
Regarding the Moroccan population, 88% of individuals in the 15–18 age group own
a smartphone, and 26.8% of this group have a computer or tablet according to ANRT
(National Telecommunications Regulatory Agency of Morocco, 2019) [12].

As ICT develops to meet the cognitive, institutional, and psychological demands of
teaching, it is important to be aware of its impact on the educational process. The current
health situation related to COVID-19 has already had a direct impact on the teaching
methods adopted by the pedagogical stakeholders, which requires an adaptation on their
part in order to succeed in their educational mission. Indeed, students and also teachers
are finding it difficult to return to school, and to quickly put in place pedagogical practices
and strategies to overcome the constraints of distance education [13].

The situation of the pandemic has challenged the educational systems of most coun-
tries, and more than 90% of learners are affected by this situation according to UNESCO.
In this context, the main mission of institutions is to ensure pedagogical continuity by
implementing an approach that transposes the habits of face-to-face teaching to distance,
and to consider the motivation and commitment of students, and for teachers the design of
courses and the supervision of students [14].

As part of the efforts made by the Ministry of National Education of Morocco to
continue the pedagogical continuity of education in these exceptional conditions through
distance education to supplement the curriculum and provide educational support to
students by mobilizing digital educational resources to students and teachers and relying
on the role of teachers to innovate. Furthermore, the main research question this study
intends to answer is: to what extent can students develop their engagements through the
use of a digital textbook?

In this respect, the contribution of ICT has proven to be necessary to overcome these
challenges on the one hand and to ensure the commitment of most students on the other.
In this sense, this research project constitutes a contribution allowing the teacher to better
adapt to his reflection for more operationalization of his professional practices. Thus, our
research goal is to contribute to ensuring the pedagogical continuity of students during the
period of COVID-19 lockdown through the use of a digital textbook.

2. The Theoretical Framework

The textbook remains a fundamental element in the education system, especially in
rural and peri-urban areas as well as areas with limited resources. According to Gérard
and Rogiers [8], it is a tool that improves the efficiency of the learning process; according
to Brugeilles and Cromer [15], an essential vector of learning; similarly, for Memaï and
Rouag [16], a main vector of instruction and socialization, carrying knowledge, but also
norms and values.

Concerning the digital textbook, no precise definition is agreed upon [17], the digital
textbook is a complement or substitute for a physical paper textbook. It is not only
handwritten texts, images, illustrations... but also multimodal resources: videos, audios
(podcasts), educational software, exercises, games, hyperlinks, QR codes, images animated
by augmented reality, learning platforms (spaces for teacher–student interaction) [17].

There are different digital textbooks classified into three types (Figure 1) [17,18]:
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Moving on to the design of the digital textbook, based on the steps in the development
of the textbook by Gerard and Rogiers [8], we have opted for an organizational and
methodical process (Figure 2) in order to achieve an adequate work, the process shows the
main steps in the development of the digital textbook:
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Figure 2. Stages in the development of the digital textbook.

We can say that the elaboration went through three phases, the first phase consists in
analyzing and delimiting the project; the second phase consists in designing the content, the
digital pedagogical resources, and the templates; and the last phase consists in evaluating,
finalizing, and using the manual.

The digital textbook designed is of the customizable digital textbook type, which is
the fate of a paper edition accompanied by digital resources, thus a fate of hybridization
between the classic textbook and the digital textbook online. The textbook still has the
missions of using it in class, but with new features to enrich and deepen with learning
objects, pedagogical activities, or others, which are made available online to students
and teachers.

At the second level, we opted for the methodological process of learning in the
textbook, again based on Gerard and Roegiers [8], in order to establish a pedagogical
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alignment so that the learning objectives are consistent with the pedagogical activities and
assessment strategies.

The construction of the learning sequences (Figure 3) involved a variety of methods,
including starting problems, decontextualized situations, documents or objects to be ob-
served, research, an anticipatory approach, a reminder of prerequisites, a demonstration
or a simulation, illustrations, projects, summary diagrams, assessments of what has been
learned, comprehension, consolidation, remediation, and improvement exercises.
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From a digital point of view, this digital textbook has diversified the digital educational
resources, which are compatible and usable with a mobile device since most students do
not have a computer. The manual includes complimentary digital documents, pedagogical
videos of simulation or demonstration, educational software to perform or experiment
a procedure, a learning platform where the teacher creates virtual classes for students to
share information, communicate, and submit work, various exercises of difficulty, a space
for sharing files, and QR codes and hyperlinks to facilitate access to digital resources.

3. Materials and Methods
3.1. Characteristics of the Sample

Our experiment was carried out in a secondary school in the provincial administra-
tion of Mediouna (an administrative district, independent but linked to the Academy of
Casablanca-Settat) in the Kingdom of Morocco. In order to explore the problematic object
of the research, we opted for a quantitative methodology carried out in an exploratory
perspective. We conducted a survey of 352 first-year secondary-school students, includ-
ing five classes in the scientific field (193 students) and four classes in the literary field
(159 students).

The following two tables (Tables 1 and 2) show that the study population consists of
students sharing more or less similar characteristics. For the scientific field, 193 students:
27.84% female and 26.99% male; also 159 students in the literary field: 22.73% female and
22.44% male. This population has an average age of 15.66 knowing that for the scientific
field, the average age of women is 15.66, for men is 15.82. About the literary field, the
average age is 15.47 for women and 15.63 for men.
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Table 1. Number and proportion of students by gender, class, and field.

Class

Gender

Female Male Total

Workforce Proportion Workforce Proportion Workforce Proportion

Scientific
field

Class 1 21 5.9% 18 5.11% 39 11.08%
Class 2 19 5.39% 20 5.68% 39 11.08%
Class 3 20 5.68% 18 5.11% 38 10.8%
Class 4 20 5.68% 18 5.11% 38 10.8%

Class 5 * 18 5.11% 21 5.9% 39 11.08%
Total 98 27.84% 95 26.99% 193 54.83%

Literary field

Class 1 19 5.39% 20 5.68% 39 11.08%
Class 2 21 5.9% 21 5.9% 42 11.93%
Class 3 19 5.39% 20 5.68% 39 11.08%

Class 4 * 20 5.68% 19 5.39% 39 11.08%
Total 79 22.44% 80 22.73% 159 45.17%

Total 177 50.28% 175 49.71% 352 100%

* This class will be considered as a control group.

Table 2. Average age of students by gender, class, and field.

Class
Average Age

Female Male Total

Scientific field

Class 1 15.44 15.82 15.63
Class 2 15.66 16.16 15.91
Class 3 15.86 15.76 15.81
Class 4 15.55 15.61 15.58

Class 5 * 15.79 15.75 15.77
Total 15.66 15.82 15.74

Literary field

Class 1 15.77 16.17 15.97
Class 2 15.33 15.23 15.28
Class 3 15.46 15.6 15.53
Class 4* 15.33 15.55 15.44

Total 15.47 15.63 15.55

Total 15.58 15.74 15.66
* This class will be considered as a control group.

3.2. The Research Process

Concerning the research methodology, it was carried out in two phases, the first one is
designing a “digital” textbook of the computer science discipline based on the approach
of François-Marie Gerard and Xavier Roegiers [8]. The second is a comparative study of
two periods of distance learning with and without the use of the digital textbook for the
duration of four weeks in order to appreciate the commitment to this health crisis related
to COVID-19.

The research uses measurement instruments as research tools to collect data; we used
a student-tracking grid to identify the rate of student engagement, as well as scheduled
formative assessments to assess student progress toward the learning goal. With respect
to the variables, the rate of student engagement is our dependent variable and academic
achievement is the independent variable.

3.3. Data Analysis Process

Data analysis was performed using the SPSS® tool (version 25, Chicago, IL, USA).
To answer the research question, the results were examined using descriptive statistical
analysis. The results are analyzed by Student’s Law (paired samples t-test and independent
samples t-test) and Person’s correlation coefficient. The results are presented as mean and
standard deviation. The significance level is fixed (p = 0.01).
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3.4. Implementation of the Manual

The computer science digital textbook was already made available for students of
the first year of qualifying secondary education at the beginning of the current school
year in paper version. On 16 March 2020, the Ministry of National Education of Morocco
announced the suspension of face-to-face classes in all educational and training institutions
due to the COVID-19 pandemic, and to ensure pedagogical continuity through a distance-
learning mode.

In order to achieve the research objective, we conducted a two-period comparative
study of two groups:

• An experimental group consisting of five classes including four science classes and
three literature classes. The first period, where the courses are implemented without
the use of the digital textbook, contrary to the second period where the students
benefit from the digital textbook as a teaching aid.

• A control group consisting of two classes of different specialties (scientific and literary).
They start using the digital textbook in the first period.

Each period lasts two weeks: two sessions per week for one hour each.
The objective of the first week is to determine a charter of good conduct between the

students and their teacher and to explain the project in its general sense, as well as the
skills targeted and the expectations of the course.

During the first period of experimentation, the courses were broadcasted in a classical
way. The teacher uses video conferencing applications (Zoom, Google Meet) to present his
course and the various activities proposed for the student. In order to ensure the follow-up
and the interactivity of the students, the teacher encourages his students to send their
productions in form of photos, digital documents, etc.

The second period was based mainly on the use of the digital textbook with a mobile
device and the learning platform where virtual classes were created as a space for exchange
and sharing of information.

During these two periods, and with the aim of measuring the effectiveness of the digi-
tal textbook, we used a student-tracking grid to determine the rate of student engagement
with the proposed educational activities.

The monitoring grid includes three criteria:

• A task engagement: counting the amount of time spent on a given task (student turned
in work on the same day, after two days or “n” days) and also the number of hours
the student spends in the platform per day.

• Feedback: checking the student’s interaction with the teacher or with peers, and its
feedback in relation to the learning objects taught.

• Retroaction on mistakes: checking to see if the student has responded to the learning
activities, and if they are beginning to make progress.

We fill in the grid with numerical responses between 0 and 3 (the Likert scale) of an
even scale form to force the respondent to position themselves. This scale has the following
values (3. very sufficient, 2. somewhat sufficient, 1. not very sufficient, 0. not at all
sufficient) for each student and during the four one-hour learning sessions of both periods.

At the end of each period, students take an assessment test (it is noted that the
maximum score obtained in this test is 20/20. We consider that having a mark higher
than 10/20 is quite good, higher than 15/20 is very good) to verify the acquisition of the
learning objects.

4. Results
4.1. Student Engagement

During the first period of distance learning, we obtained the following results (Table 3),
which were extracted from the students’ follow-up grid. We find that almost half of the
students (50.82%) were not engaged in this first period and the engagement rate is 41.33%.
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Table 3. Student engagement rate and number of students engaged during the first period (experimental group).

Session 1 Session 2 Session 3 Session 4 Average

The Rate of
Student

Engagement

Total 36.25% 42.34% 40.63% 46.11% 41.33%

Scientists 44.62% 52.12% 51.32% 56.87% 51.23%

Literary 27.88% 32.56% 29.94% 35.35% 31.43%

The number of
engaged
students

(proportion)

Total 121
(44.16%)

139
(50.73%)

131
(47.81%)

148
(54.01%) (49.18%)

Scientists 77
(50%)

92
(59.74%) 89 (57.79%) 94

(61.03%) (57.14%)

Literary 44
(36.67%)

47
(39.17%)

42
(35%)

54
(45%) (38.96%)

We notice an increase in the number of engaged students (from 121 to 148 students),
and similarly for the rate of student engagement, which has increased, we observe that the
increase is unstable, sometimes it increases and sometimes it decreases. Assuming that the
results of session 1 are neglected, we deduce that the rate of engagement varies between
[40%; 46%]. Regarding the field of study, it can be seen that the rate of student engagement
of scientific field students (51.23%) is higher than that of literary field students (31.43%).

It is noted that the engagement rate of both the scientific field and the literary field
progressed during the four sessions between [8%; 10%], as did the number of students engaged.

In contrast to the control group, which progressed more rapidly with an engagement
rate of 67%, 78.2% of the students were engaged (Table 4).

Table 4. Student engagement rate and number of students engaged during the first period (control group).

Session 1 Session 2 Session 3 Session 4 Average

The Rate of
Student

Engagement

Total 58% 69.69% 70.99% 69.26% 67%

Scientists 64.91% 78.07% 77.19% 77.19% 74.34%

Literary 51.28% 61.53% 64.95% 61.54% 59.83%

The number of
engaged
students

(proportion)

Total 57
(73.07%)

60
(76.92%)

60
(76.92%)

59
(75.64%) (78.2%)

Scientists 31
(81.57%)

33
(84.62%)

32
(82.05%)

32
(82.05%) (84.61%)

Literary 26
(68.42%)

27
(69.23%)

28
(71.79%)

27
(69.23%) (71.79%)

In the second period the students used the digital textbook under the guidance of
their teacher. In general, we find that there is a significant change in the average student
engagement rate compared to the two experimental periods (57.1%) according to the
following formula =

mposttest−mpretest
mprettest

× 100 (Tables 3 and 5).
We notice that the rate of the engaged students after session 1 is more or less constant

in the same way as the first period between 62 and 65%. Of course, the average number of
engaged students is 73.17%, and more than 25% of the students are not engaged or do not
attend the classes regularly.

Noting that both fields exceeded the half mark (50%), the engagement rate of the
scientific fields remained consistently higher than the literary ones (70.47% compared
to 59.3%).

However, we note a considerable decrease in the engagement rate of students in the
control group during the second period by almost 50% (Table 6).
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Table 5. Student engagement rate and number of students engaged during the second period (experimental group).

Session 1 Session 2 Session 3 Session 4 Average

The Rate of
Student

Engagement

Total 64.11% 62.27% 65.33% 63.01% 64.93%

Scientists 70.63% 72.13% 70.68% 68.43% 70.47%

Literary 57.59% 62.41% 59.98% 57.59% 59.39%

The number of
engaged
students

(proportion)

Total 197
(71.9%)

205
(74.81%)

202
(73.72%)

198
(72.26%) (73.17%)

Scientists 120
(77.92%)

123
(79.87%)

121
(78.57%)

120
(77.92%) (78.57%)

Literary 77
(64.17%)

82
(68.33%)

81
(67.5%)

78
(65%) (66.25%)

Table 6. Student engagement rate and number of students engaged during the second period (control group).

Session 1 Session 2 Session 3 Session 4 Average

The Rate of
Student

Engagement

Total 58.87% 51.51% 42.85% 45.02% 49.56%

Scientists 68.42% 59.64% 49.12% 51.75% 57.23%

Literary 49.57% 43.58% 36.75% 38.46% 42.09%

The number of
engaged
students

(proportion)

Total 49
(62.82%)

45
(57.69%)

43
(55.12%)

45
(57.69%) (58.33%)

Scientists 28
(71.79%)

25
(64.1%)

24
(61.53%)

25
(64.1%) (65.38%)

Literary 21
(55.26%)

20
(52.63%)

19
(50%)

20
(52.63%) (52.63%)

The following table (Table 7) shows the results of the normality tests of the two periods
(period 1 and period 2), we have a significance value of 0.000 for both periods which is well
above the significance level of p-value 0.05 which allows us to conclude that the normality
of the data is normal for both periods.

Table 7. Normality tests—Kolmogorov–Smirnov.

Statistics ddl p-Value

Period 1 0.287 273 0.000
Period 2 0.301 273 0.000

In these results (Table 8), the average of the differences in the rate of student engage-
ment of the two periods is m = 0.23628 (µ = 0.35364). As well as the results obtained are
highly significant t(273) = 11.059, p < 0.01.

Table 8. Student’s test of paired samples—paired differences.

Average Standard
Deviation

Average Standard
Error

Confidence Interval of the
Difference at 95% t ddl p-Value

Lower Superior

Period 1–Period 2 −0.23628 0.35364 0.02136 −0.27834 −0.19422 −11.059 273 0.000

The results in the table (Table 5) show that the science students are more engaged
with a rate of (78.75%), while the literature students have a rate of (66.25%). The difference
between the two groups is therefore significant for both periods; period 1 (t-test = 4.088,
ddl = 272, p = 0.000) and period 2 (t-test = 2.290, ddl = 272, p = 0.023) (Table 9).
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Table 9. Student’s t test for independent samples—periods 1 and 2.

Levene’s Test for
Equality of
Variances

t-Test for Equality of Means

F p-Value t ddl
p-Value

(Two-
Sided)

Average
Difference

Standard
Error

Difference

Confidence
Interval of the

Difference at 95%.

Lower Superior

Period 1

Hypothesis of
equal variances 13.178 0.000 4.088 272 0.000 0.21168 0.05178 0.10973 0.31363

Unequal variances
assumption 4.147 267.121 0.000 0.21168 0.05105 0.11117 0.31218

Period 2

Hypothesis of
equal variances 10.482 0.001 2.290 272 0.023 0.11639 0.05081 0.01635 0.21643

Unequal variances
assumption 2.259 240.640 0.025 0.11639 0.05153 0.01488 0.21790

4.2. The Correlation of Student Engagement Rates and Academic Outcomes

After the four sessions of each period, the students took a formative evaluation, which
allowed us to assess the student’s progress toward the pedagogical objectives.

Concerning period 1, 54.01% of the students passed the evaluation with an aver-
age mark of 14.56. However, we note that the number of students evaluated reached
206 students (75.18%) in period 2 (Table 10).

Table 10. The number of students assessed, and their grade point averages during the two experimental periods.

Period 1 Period 2

Scientists Literary Total Scientists Literary Total

Students who took the
assessment

94
(61.04%)

54
(45%)

148
(54.01%)

123
(79.87%)

83
(69.17%)

206
(75.18%)

Average score 13.29 15.29 14.56 15.53 14.64 15.17

The table presents the correlation between the students’ rate of engagement and
academic performance during the experimental period. Indeed, it shows a positive and
highly significant relationship (r = 0.743, p = 0.000 < 0.01) (Table 11).

Table 11. The correlation of students’ engagement rate and their academic grades during period 2.

Engagement Rate School Grade

Engagement rate

Pearson correlation 1 0.743 **

Sig. (bilateral) 0.000

N 274 206

School grade

Pearson correlation 0.743 ** 1

Sig. (bilateral) 0.000

N 206 206
** Correlation is significant at the 0.01 level (two-tailed).

When controlled by field (scientific and literary) we note that the control effect on
partial inter-trait correlations is significant and large (Table 12).

These results are confirmed by our analysis of the assessment results. It appears that
students with grades greater than or equal to 10/20 have an engagement rate of up to
87.5%. In the same direction, an engagement rate reaches 94.24% for students with a grade
greater than or equal to 15/20 (Table 13).



Educ. Sci. 2021, 11, 352 10 of 13

Table 12. The correlation of students’ rate of engagement and their academic grades controlled by field in period 2.

Engagement Rate School Grade

Field (control variable)

Engagement rate

Pearson correlation 1 0.743

Sig. (bilateral) 0.000

ddl 0 203

School grade

Pearson correlation 0.743 1

Sig. (bilateral) 0.000

ddl 203 0

Table 13. Student engagement rates by academic achievement.

Scientist Literary Total

Students with a grade of 10/20 or higher
Workforce 121

(78.57%)
81

(67.5%)
202

(73.72%)

Engagement rate 88.56% 85.9% 87.5%

Students with a grade of 15/20 or higher
Workforce 67

(43.51%)
32

(26.27%)
99

(36.13%)

Engagement rate 98.88% 100% 99.24%

5. Discussion

First, let us recall that the goal of our research is to help ensure pedagogical continuity
for students during the lockdown period by using a digital textbook. To do so, we for-
mulated the following question: To what extent can students develop their engagements
through the use of a digital textbook?

We will discuss the findings in light of our purpose, and in light of previous research.
First of all, we opted for two experimental periods, the first one based on distance

learning without the use of the digital textbook and the second one, on the same conditions
using the digital textbook. During these two periods, we accompanied the students during
the experimentation using a follow-up grid in order to assess their commitment, and we
obtained the following results.

The digital textbook was able to engage students in the completion of learning activi-
ties, which is supported by the results obtained showing that the rate of student engagement
in the second period was very average (64.93%).

Note that a significant change was noticed in the average rate of student engagement
compared to the two experimental periods (57.1%), as well for the control groups who
showed an important engagement rate (67%) using the digital textbook.

These results were confirmed by the work of Junco and Clem [9] who consider the
digital textbook and student engagement to be related. Similarly, Dennis [19] reported that
36 to 84% of the students preferred to use a digital textbook and it can go up to 87% if they
can choose [20].

From a design and presentation point of view, they express the importance of this
aspect for some students who may find it attractive [4] and therefore, it will influence their
commitment to learn or even better their psychological profiles [9].

Our second results showed that students’ engagement during the use of a digital
textbook can lead to better academic results; they present a positive and highly significant
relationship (r = 0.743, p = 0.000 < 0.01). When this relationship is controlled by field, we
notice that the control effect on the partial inter-trait correlations is significant and large
(p = 0.000 < 0.01). As for the grade obtained, it varies according to the rate of engagement,
for example; students with a grade of 10 or more have a rate of engagement of 87.5%.

These findings have been confirmed by some of the work of Pascarella and Teren-
zini [21] who consider student engagement to be directly related to academic achievement.
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Chickering and Gamson [22] assert that increased time spent on a learning activity and
active learning should lead to better academic outcomes. In the same vein, Daniel and
Woody [23] and Landrum [24] state that student engagement related to textbook use has
a significant relationship with academic outcomes, and Junco and Clem [9] express that
students who engage with digital textbooks will be expected to achieve higher grades.

Relating to the field, scientific students show more engagement (70.47%) during the use
of the digital textbook than literary students (59.39%). According to Pittet and Eberhard [25],
so-called scientific students have a concrete, logical, and precise approach to objects.
Computer science is a teaching discipline with a logical, concrete, and precise approach.

Nevertheless, we found that more than 25% of the students were not present to follow
the distance learning, or if they were present, they did not show any signs of presence.
We linked this cause to several reasons: demotivation or disinterest of the student, stress
related to the sanitary measures of COVID-19 (confinement), lack or inadequacy of mobile
and nomadic equipment in households, lack of a device for access to the Internet, the
grades of the assessments made in this period will not be considered on the report cards of
students, family leaders have been suspended from their jobs which causes a demotivation
of students to learn.

Similarly, the High Commission for Planning of Morocco [26] conducted a survey
during this confinement, they found that 69% of students in qualifying secondary education
regularly followed distance courses (21% irregular and 10% no follow-up), this is a rate close
to that which we found that 73.17% of students engaged in this mode of distance learning.

However, some research studies insist on the autonomy of the student in the distance
mode. Indeed, learners at certain ages need rigorous guidance and monitoring, which is
not possible during the distance course [27]. Davies et al. [28] also talk about the security
aspect related to the loss of the device and disrespectful use, putting the focus on the nature
of the device used (mobile device, computer).

In relation to the Moroccan context, and according to a report by ANRT [12] on the
availability of a mobile device among Moroccan students, a significant number of young
people in school do not have a mobile device, especially in the rural world which constitutes
our field of study. This will put into question the equality of opportunities and promotes
social differences.

The results showed some limitations worth mentioning:

• The use of a non-validated tracking grid is a major limitation of our research and
subsequently impacts the validity and reliability of the results.

• The experimentation focused on a single context (Mediouna Provincial Directorate).
• The experimental part focused on two teaching fields: Scientific and literary because

of the availability and accessibility of the sample.
• Vary the levels and cycles of education to give more completeness.
• We believe that the time devoted to each period of the experimentation was insufficient

due to the end of the school season.
• We did not take into consideration the teachers’ commitment and motivation toward

this teaching approach, let alone their attitude during the experiment.

6. Conclusions

The digital textbook is based on a balance that is increasingly satisfactory and less
stable, between the editorial offer and the expectations of the institution, between the
digital tools devoted to it and the pedagogical benefits, between the demand of teachers
and the needs of students, between the classic model of the printed textbook and the
potential of digital technology.

The goal of our research is to help ensure educational continuity for students during
the lockdown period by using a digital textbook.

The digital textbook remains a powerful tool, facilitating the teacher’s intervention and
providing a frame of reference for students to build their learning on a strong foundation.
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The use of the digital textbook was able to significantly increase student engagement in
learning activities, and that this engagement can lead to better academic results.

No one can deny the importance of distance education as an innovative approach that
allows teachers to perfect their professional practices in the presence of a solid, quality
teaching in the classroom that promotes the acquisition of skills and the development of
competencies in students.

To follow-up on the results, we propose:

• Generalize the experience of the digital textbook to other school subjects.
• Setting up a continuous training system for teachers.
• Provide the necessary material and software resources for rural and peri-urban areas

and areas with limited resources (tablets, computers, Internet networks, etc.,).
• Institutionalize distance-learning practices by the Ministry of National Education.
• Institutions must be part of this approach by encouraging students on the advantages

of distance learning.
• The proposed educational activities must be unified in consultation with each educa-

tional team in the institution.
• Parents play an essential role in tracking their students and encouraging them to take

their courses at a distance.
• Conducting conferences, virtual meetings, or workshops that raise awareness of the

importance of digitization.
• The digital educational resources designed must work on different operating systems

and different graphic interfaces.
• The pedagogical direction must be a part of the accompaniment and tracking of

teachers and students in their practices.
• A comparison between the students’ academic performance before and after the use

of the digital textbook will be made to determine its effect on their academic grades
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