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1.Introduction 
We are social beings, we depend on shared actions, 

various types of interactions with others. With the 

current pandemic, a breakdown in the social fabric is 

associated with several stressors that can negatively 

affect people's mental health [1]. In this situation, 

people have changed their behaviors by adopting 

social distancing measures. Indeed, humanity is 

threatened by a global pandemic. The latter can last 

as long as a vaccine or an effective medicine is not 

found. Vision is not clear and the stress caused by 

this pandemic is releasing "negative" chemicals into 

our brains. Furthermore, it is more than necessary to 

produce beneficial activities to affect the reward zone 

in our brain. In this context, school is a real 

environment of beneficial actions based on human 

interactions [2].  
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However, the emergence of Covid-19 has disrupted 

all facets of daily life around the world. Everywhere 

around the world, Morocco is no exception, 

education was one of the sectors that were harshly hit 

by the closure of schools: the distance is needed as 

the only operational solution to save the current 

situation. As a result, education in Morocco is 

experiencing a real challenge due to the 

consequences of covid19. This challenge has 

materialized in the transformation of the face-to-face, 

presential, teaching mode into distance learning [3]. 

Additionally, there has been little pedagogical 

consistency in how this change has occurred. Months 

later, the national education ministry adopted 

"Blended Learning" in all educational cycles when 

the schools partially reopened. This emergency plan 

caused several problems for learners, teachers and 

policy makers. Indeed, a change of this magnitude 

requires technological prerequisites for learners and 

techno-pedagogical prerequisites for teachers. 

The following research will be focusing on teaching 

computer science, and more specifically 
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programming in python. The choice of python is not 

arbitrary. In the programming world, Python is 

increasingly the most answered, as well as, the most 

popular. However, students are not interested in 

pursuing their studies in this field. The sources of this 

problem are diverse. Students encounter 

psychological, epistemological and didactic 

problems. 

 

As part of this research, the didactic obstacles will 

also be explained. The existence of several 

pedagogical approaches to teaching python is an 

advantage that cannot be neglected. Nevertheless, 

this diversity makes the teacher's job progressively 

complicated. Indeed, each teaching approach has its 

advantages and disadvantages. 

  

According to computer educators, the investigative 

approach, the problem-solving approach, the trial / 

error strategy will only be beneficial during the 

construction of programming knowledge. The 

challenge is to take advantage of these approaches to 

promote an effective and upbringing learning; That is 

why a "handy" solution was adopted for teachers in 

the form of an educational scenario. The following 

work is based on the scenario that integrates the most 

appropriate pedagogical approaches for teaching and 

learning programming concepts. Also, the scenario 

takes into consideration the importance of group 

work (the collaborative dimension) in addition to the 

constraints generated by the pandemic and social 

distancing (blended learning). 

 

2.Literature review  
In this section, it Is a must present the literature 

review on the impact of COVID-19 on the education 

sector, along with the pedagogical innovation needed 

to suit the change in that sector. Moreover, in this 

research, the literature review for teaching python 

using different didactical approaches will be 

presented. 

 

2.1Towards a post pandemic pedagogy 

As a start of this section, the context of our research, 

the rise of blended learning as a method that would 

respond to the changes that the world is witnessing 

due to the COVID19 pandemic. Likewise, the 

relevant work on the innovation in teaching 

programming language in general and Python 

specifically. 
2.1.1The impact of COVID19 on education 

The current pandemic has shaken educational 

systems around the world. Therefore, it represents a 

huge challenge to it. Likewise, the COVID19 

epidemic has a huge implication on educational 

institutions. The time of the corona virus recession is 

unclear. As a result, there is uncertainty over how 

long the coronavirus crisis will last. Throughout 

COVID19, Crawford [4] described the response of 

several schools in 20 countries and demonstrated 

diverse responses to this complex challenge. The 

reaction to the current challenge has enabled e-

learning via live streaming on Facebook, YouTube, 

Google Classrooms, Zoom, also, via the e-learning 

platforms. 

 

The responses of Arab countries to the risk of 

coronavirus have the potential to exacerbate some of 

the problems already encountered [5]. In Morocco, 

the government announced on March 17, 2020, the 

closure of all universities, schools and private 

establishments due to the global effect of the "corona 

virus". Due to these circumstances, the Minister of 

Education stated that the only working solution is e-

learning. Also, the Ministry of National Education 

has categorically denied having announced "a blank 

year". The ministry stressed that the rest of the 

program for the other levels will be completed in the 

next school year, with the 4-5-week gaps to be 

completed. Many students are suffering from this 

closure; however, some private colleges have taken 

steps to complete their education online [6]. 

 

During the lockdown, some teachers recorded and 

uploaded their lessons online for students to access 

and some were even more innovative and used e-

learning platforms, but most teachers are not ready to 

manage online education. As for the learners, the 

situation is more dramatic: the majority of these have 

found major difficulties in accessing, assisting, 

participating in and completing the homework 

assigned by their teachers. However, basic computer 

skills and those related to information processing are 

considered necessary for any online training. Thus, in 

a distance training action, the first criterion for 

success is the ability to communicate with the 

technological tool [7]. 
2.1.2Blended learning approach 

Blended learning combines the best elements of 

traditional training with those of distance training. 

Formally, the integration of ICT into the Moroccan 

education system is an extremely ambitious task, 

whether at school level or for the entire education 

system. This integration can overcome several 

educational challenges. The constraints of COVID-19 

are just one example. Blended learning is a 

combination of traditional teaching methods (face to 

face) and online teaching based on learning 
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platforms. Learning in the classroom promotes 

human interaction while online learning allows the 

learner to plan in time and space their student 

activities and the pace of learning. However, it is for 

the teacher to decide which educational elements 

should be discussed in the class or online [8]. The 

philosophy of this learning mode is quite simple: to 

focus on the advantages of face-to-face and distance 

education. Analysis of testimonies and experiences in 

blended learning provides details on student 

response, teacher attitudes and parents' opinions. It 

also shows how these models have become 

increasingly rich, which makes this mode of learning 

very encouraging. However, avenues for future 

development are suggested, especially in terms of the 

pedagogical approaches adopted for this new method 

of teaching [9]. 

 

The universe of blended learning began uncertainly 

amid overt resistance from traditionalist teachers. The 

source of this resistance is quite complicated. Yet, the 

analyses of teachers' beliefs have long played a role 

in explaining their digital behaviors, as demonstrated 

by in-depth qualitative [10] and quantitative [11] 

analyses, the study by these factors did not result in 

any substantial change in their beliefs. Certainly, the 

current COVID-19 pandemic that has shocked the 

entire world can also help to change the opinion of 

these teachers and those involved in this new mode of 

teaching. To put in a nutshell, technology skills have 

become essential skills for the current and future 

educators. 
2.1.3Approaches to teach Python programing language 

The educational approaches are diverse. In the 

literature field, the approach is represented by 

objectives, skills, problem solving, project and, 

investigation. Each has its own advantages. Teachers 

of programming generally and python particularly are 

invited to find the most appropriate recipe to transmit 

and build new knowledge and skills to the learners 

[12]. From these approaches follow a set of methods 

and techniques to promote learning. Unfortunately, 

there is neither an obvious solution nor a magical 

wand to make learning more effective and 

sustainable. However, experiments and methods have 

given promising clues. The study and analysis of 

these experiences will only be beneficial in helping to 

improve the current situation [13] Some authors 

suggest research to test different pedagogical 

approaches [14]. Yet, the diversity of educational 

aspects complicates the analysis of the different 

approaches of the educational programming. 

 

To illustrate, Bruce [15] argues that there is a need 

for additional and experimental research to explore 

the different pedagogical approaches of the teaching 

program. 

 

Researchers suggest using "feedback" to obtain a 

better result [16]. This strategy focuses on learners' 

errors, in order to build their scientific knowledge. 

Still, this method, based on the pedagogy of error, is 

quite painful for the teachers as it contains elements 

of individual learning that are costly in terms of time. 

Other researchers argue that a reform is needed in the 

teaching of the Python programming language: The 

methods of training and assessment of the 

examination system are an urgent problem of the 

proposed reform [17]. According to Begosso, Python 

is designed to optimize the productivity of 

programmers by offering high-level tools and an 

easy-to-use syntax [18, 19]. The resource richness of 

the open community also poses new challenges, a 

large amount of information will require a lot of 

attention [20]. Kui propose a "Mode of teaching by 

visualization: visualization teaching mode". By 

dynamically adjusting the curriculum, scientifically 

planning educational content, and effectively using 

appropriate educational approaches, the quality of 

teaching can be improved [21]. From another 

perspective based on the learning pyramid and 

retention rate, Fagan and Payne consider that the best 

way to learn python is to teach it [22]. 
2.1.4The proposed educational scenario in blended 

learning mode 

There are two scenarios: the teaching scenario and 

the learning scenario. The first describes the teacher's 

role in tutoring and coaching. The second describes 

the learner's activities. The teacher suggests ways of 

building knowledge to teach. For instance, 

broadcasting explanatory videos accompanied by 

problems to progress in the appropriation of the 

concepts in question. The intervention of the teacher 

will only take place in the "block" during the learning 

process. Indeed, the teacher encourages his initiatives 

in solving problems, considering the “Error” as an 

important step in the construction of new knowledge. 

Learners are encouraged to consult and discuss with 

their peers the content disseminated by the teacher, so 

they can commit to solve the problems suggested by 

the instructor. Students work in small groups to 

promote sharing, discussing and collecting problems’ 

solutions. In case the learners find it difficult to solve 

the problem, the teacher activates the investigative 

approach so that the learners themselves find the 

error to correct it. 
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3.Methods  
3.1Model implementation and experiments 

In this section of the research, it is essential to 

represent the experiments that are used to test the 

blended learning approach to teach Python 

programing language. First, the course model using 

Bayesian networks. Second, the way in which the 

previous model will be implanted in an adaptive 

created course application. Finally, the research will 

submit the assessments that the approach will take to 

test the different hypothesis. 
3.1.1Budling a blended course model using Bayesian 

networks 

To represent in a dynamic way the learning path that 

each learner will follow during the Python training 

using the Blended learning approach, Bayesian 

networks is chosen as a probabilistic work frame [23] 

to represent our course model “Figure 1”. 

 

 

 
Figure 1 Bayesian network of Python blended course model 

 
3.1.1.1Structure specification of the Model 

Before diving to illustrating the stages of 

development of Bayesian networks to model the 

initial tests for the collection of data on the learner, it 

is a necessity to define the nodes of the network used.  

The network used in this examination consists an 

initial "Python Course" node, which is composed of 

two parent nodes representing the face-to-face and 

the online way of teaching; Each of these nodes is 

also composed of the parent nodes representing the 

different activities experienced in each course; the 

type of online assessment and the ways of support in 

case of remediation. the links of these nodes are 

preliminary relations: 

 

The value that measures the relative importance of 

each condition varies from 0 to 1, the values of each 

evaluation element are defined by the teacher [24].  

In other words, it is the weight of the arc from the 

parent node to the child node. All weights regarding 

the child variable will build its conditional 

probability table (CPT). The sum of the weights of all 

arcs at / from each child / parent node in case of 

hidden variables / proofs should be 1. This means 

that each weight is standardized [25, 26]. The 

relationship between the target variable (T) and the 

variable of the proof (E) must be from T to E because 

the process that calculates the posterior probability of 

the target variable is evidence of diagnostic 

knowledge. So, if variable of evidence has no child 

and its parents must be target variables [27]. There 

are two types of relationships: Prerequisite 

relationships between the target variables. Diagnostic 

relationships of the target variables to the proof.  The 

mastery of concepts (targets) effects on the 

confidence of evidence. But, if the learner has failed 

an exam, he is not sure of his/her lack of knowledge 

or ability because he can make an unexpected 

mistake. 
3.1.1.2 Structure specification of the Model 

After defining the structure of the Python course 

model. The following step is characterized on 

defining the values of each variable. In the developed 

Bayesian network, the “Python course” (P) consists 
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of two parents: Face to Face learning (F), and Online 

learning (O) corresponding to three reports of 

preliminary weights: w1 = 0.5, w2 = 0.4. The 

conditional probability of (I) is calculated as follows 

[27]: 

 

 ( |   )                (1) 

 

Thus:  

   {
        

           
     (2) 

 

   {
       

           
     (3) 

 

It should indicate that {P, F, O} is a complete set of 

mutually exclusive variables, whose variable is also 

random and binary. 

 

By generalizing on the formula below, it is that: 

 

 (   |        )  ∑       
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Where    {
          

           
  With random binary 

variables X, Yi. 

Obviously, 

 (     |          )     ( |          ). 
     (5) 
3.1.2The implementation of the model in a course 

creation application 

The training path of the Python programming course 

consists of two major sections: the face-to-face 

learning that takes place in the classroom, and the 

online learning, that requires the use of an online 

platform that the learner can use to continue within 

his learning path. 

 

Although several platforms can be used to test the 

blended approach presented in teaching Python 

programming language, the lack of direct 

communication and guidance from both the system 

and the tutor led to use the course creation 

application COPROLINE [24] to implement the 

course model. The architecture of the learning section 

of COPROLINE presented in Figure 2 shows the 

interaction of the collaboration systems and the 

production systems within the application. 

 

 

 
Figure 2 The general architecture of the learning section in COPROLINE [24] 

 

COPROLINE offers to the learner the possibility of 

consulting the documents and resources proposed by 

the educators that serve to facilitate the tasks [28]. 

The learner also has the opportunity to participate in 

forums, and even to contact the teacher. The learner 

can chat online with the teacher / trainer as he can 

also edit his profile and view his results [29]. 

3.1.3Experiments and assessment during and after the 

training 

To test the blended approach to teaching Python 

programing language training it is a need to conduct 

several assessments and surveys to monitor the 

evolution of each student during and after the 

training. This training had place in the “MTEducation 

Academy”, a Private Academy of Modern 
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Technology Education; Located in Tétouan, 

Morocco. The Academy is a leading company 

specialized in certifications and trainings in the field 

of educational science and computer science. 

 

The result of the study that will be presented in the 

following section have more than 150 participants 

with different levels of expertise as shown in Figure 

3. Initial tests have been conducted to assess their 

level of expertise in both the knowledge and abilities 

in the Python programming language These initial 

tests have been proposed by the teachers of the 

module as they have taken place online in the 

hypermedia system while being monitored and 

tracked to ensure the time frame allowed for each 

student to finish the task assigned to him/her. 

All the participants in the previous training were 

divided into four levels of expertise; beginner, 

intermediate, advanced, and expert. With the majority 

of the participants in Python training with an 

intermediate level of knowledge in python making up 

32% of the total participant of the training, 29% of 

the participants with an advanced level in python 

programming, 24% of the participant with little or no 

prior knowledge in Python programming were 

assigned to the beginner level, and finally, 15% of the 

participants were assigned into the expert level after 

the initial assessments. 

 

 
Figure 3 The number of participants in python training according to their level 

 

 
Figure 4 Hourly volume in Python training according to student’s level 

 

The hourly volume of the training is 250 hours, 

including the theoretical notion and structure of 

Python language and practical work of coding and 

working on mini projects for each section of the 

training. Dividing the hourly volume of the training 

between the face-to-face learning and the online 

learning is relevant to the level of expertise of each 

student as shown in Figure 4. For the beginner level, 

the majority of the course is being conducted using 

the face-to-face learning approach to ensure the 

acquisition of notions and syntax of the python 

programing language, while only 50 hours were 

dedicated to the evaluation of learner using the online 

learning approach. The number of hours augmented 
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from 50h to 100h using the online approach with 

students at an intermediate level, while dedicating 

150 hours using the face-to-face learning approach. 

For the Advanced level, the division of hours using 

the face-to-face and online learning approaches is 

done evenly with 100 hours, which sums up the total 

of the hourly volume in the Python training to 200 

hours only. While for the expert level, only 50 hours 

were dedicated to the face-to-face approach, and the 

remaining 100h were conducted using the online 

learning approach, with students working on mini 

projects related to advanced notions like Machine 

learning using Sklearn or Managing data with 

Pandas.  

 

4.Results 
The results of the surveys conducted on all the 

participants in the Python programing language 

training are characterized on the surveys that took 

place during and after the training. Starting by 

presenting the results of the success rate of different 

level of expertise using the three methods: traditional 

(face-to-face), the online approach and the blended 

learning approach. To present finally the satisfaction 

rate of the participant for using each of these 

approaches during the training. 

 

4.1Student’s success rate after training 

To support the approach of the use of the blended 

learning approach. The research states In Figure 5 the 

success rate in Python training using different 

learning approaches. A rate that is calculated based 

on the fraction or percentage of success among a 

number of attempts. 

 

For the beginner level, the success rate of the 

students did not pass 50% of all participants, while 

only 20% of the students did pass the online 

evaluation. When using the blended learning 

approach, the percentage of the success rate 

augmented to almost 80% percent of the participants. 

For the intermediate level of expertise, the rise of 

success rate using the traditional approach to almost 

60%, for the online method, the percentage of 

success also augmented to more than 30%. The 

highest percentage of success with more than 80% of 

the students achieving their learning goals using this 

method. 

 

Although the success rate using the blended learning 

approach with learners in the advanced level is lower 

than 80%, the blended learning approach success rate 

is still prominent than the other two learning 

approaches combined. 

 

Finally, the expert level of students, represents the 

lowest percentage of success rate in all the learning 

approaches measured due to the complex notions and 

projects taught in the course.  The success rate using 

the traditional approach is lower than 50%, 30% 

using the online learning approach and more than 

70% using the blended learning approach which is 

found more suitable disregarding the level of 

expertise of the participants in Python training. 

 

 

 
Figure 5 Success rate in Python training using different learning approaches 
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4.2Student’s Satisfaction rate after training 

Another argument to support the hypothesis of using 

the blended learning approach as a framework to 

teaching Python programming language is the 

training satisfaction survey which was conducted 

during and after the training to measure the response 

of the participant to the three approaches as 

illustrated in Figure 6. 

 

For the beginner level, the satisfaction rate, according 

to the survey conducted was 45% for the online 

approach, 55% for the traditional approach and 90% 

for the blended learning approach. As for the 

intermediate level, the satisfaction rate was higher. 

With 70% for the traditional approach, 48% for the 

online approach and 88% for the blended learning 

approach. The highest satisfaction rate for the 

traditional and the blended learning approaches was 

in the advanced level of expertise with 72% for the 

first and 95% for the latter and with only 45% for the 

online approach. As for the expert level, the online 

approach was the least satisfactory with only 30% 

satisfaction rate. Also, the satisfaction rate of using 

the traditional approach only dropped to 50%, while 

the blended learning approach recorded 90% of 

satisfaction rate among participants with expert level 

in Python. 

 

There are other parameters to test the hypothesis, 

such as, testing in real world project using python, or 

testing the success rate within a large scale of 

students in different field of studies. Limiting the 

parameter presented in this paper to the success rate 

and satisfaction rate while testing the three 

approaches presented to cover both the knowledge 

and human side of training a programming language 

such as python. 

 

 

 
Figure 6 Python training student satisfaction rate, according to different learning approaches 

 

5.Discussion 
The three gates presented in this paper are the main 

methods in which python course and most of 

computer science courses are taught. Although the 

traditional method or the face-to-face method is used 

in most universities, the blended learning methods 

show effectiveness in both the student satisfaction, 

and the success rate in the subject taught. For the 

online methods which are used wildly during the 

COVID-19 pandemic, there are many limitations to 

its use especially with an expert level of knowledge. 

 

Based on the results that were presented in the 

previous section; it is a must to deduct that blended 

learning approach is ideal for teaching Python 

programing language and any other computer science 

course is based on abilities (coding in this example) 

more than knowledge. The use of the blended 

learning approach has a major effect on both the 

success rate of the students and their capacities of 

learning and passing the final test The students can 

acquire new concepts and notions, in order to apply 

them in mini projects.   

 

Based on the results presented, blended learning 

provides educators with an additional platform to 

apply new teaching strategies and it is imperative that 

the future teachers develop such capacities and skills 

for independent and lifelong learning. Educators can 

then cultivate these same abilities and skills for their 

students in schools. 

 

Although the success rate differs depending on the 

level of expertise in the course program, the results 
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given in this paper are consistent with a higher 

success rate with the usage of blended learning 

approach. Mixing both the traditional and the online 

approach bring different capacities within the 

learners. Implementing the course model that respond 

to the dynamic side of the learner (the learner 

knowledge and abilities grows within the training) 

within the hypermedia system. The major problem 

that learners face while using online system is the 

lack of communication and guidance from the tutor. 

  

Moreover, in blended learning; the blending includes 

not only technology, but also real-life experiences. 

As the word implies, it is a mix of instructor-led 

instruction via interactive face-to-face session, web-

based assessments through feedback, reflection, 

results, computer-assisted instruction, i.e., digital, 

visual, e-learning and print instructions using 

traditional study materials.  

 

6.Conclusion and future work 
Blended learning widens the field of possibilities and 

helps students acquire the skills they need to develop 

in the 21st century. Admittedly, the dramatic 

escalation due to the new coronavirus shifts the 

world-wide education strategy towards online 

education. This shift has several negative effects. The 

research presented tends to prove that blended 

learning can have substantial positive effects on 

students, teachers, exchanges within the family and 

parental involvement. As the Economic progress can 

result from direct job creation in the technology 

industry as well as the development of a more 

qualified workforce. 

 

The studies conducted in this paper indicate the 

effectiveness of the blended learning approach, there 

are some limitations to adopting this approach, that 

teacher training did not adequately prepare 

instructors to teach with technology. In order to 

successfully implement this, it is suggested that 

teacher training systems should incorporate the 

content, pedagogy and technology. In addition, most 

of the research, providing evidence on the merits of 

blended learning has focused on the merits of online 

learning rather than comparing face-to-face and 

online activities. Assessing the quality of blended 

learning experiences was and still not easy, as 

technologies generally only support part of the 

learning processes that students engage in. 

 

It is planned to keep digging into this approach by 

conducting a large-scale study to test the effectivity 

of blended learning on different subjects of computer 

science and other educational fields. As there will be 

a future work, a machine learning algorithm, based 

on this blended approach to help creating routines for 

children with autism.  
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