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Abstract—In the educational field, many researchers have studied the role 

played by the educational software in teaching physics. This review study aims 

to analyze the use of educational software in the teaching of physics in Moroc-

can secondary schools between the years 2010 and 2019. The sources for the 

data collection process were obtained through searches on Google Scholar pag-

es. The analysis of the results allowed us to identify the advantages and disad-

vantages related to the integration of educational software in teaching physics in 

the Moroccan context. In addition, the study contributes with a set of recom-

mendations for future use of educational software. 

Keywords—Integration of educational software, physics, secondary 

schools,teaching ,review study. 

1 Introduction 

In recent years, the use of information and communication technologies in educa-

tion (ICTE) in Morocco has increased significantly, particularly in the area of teach-

ing and learning of science [1]. This development is partly due to the promising 

speeches of the IT specialists, government institutions, government agencies, gov-

ernment economists and educators [2]. In this sense, we have chosen to study the 

impact of the use of educational software in the teaching of physics in Moroccan 

secondary school.  

Educational Software includes all types of software used for educational purposes, 

whether intelligent or not, interactive or not [3]. Indeed, we can find a wide range of 

educational software that can be classified according to different criteria such as: The 

subject to be taught, the grade level, the hardware or software technology used, the 

evolution of the technology, the type of model implemented in the software [4] and 

the accessibility of the software. In relation to the pedagogical field, De Vries propos-

es a taxonomy made up of eight types of educational software classified according to 

the pedagogical function played by the software. This classification includes : tutori-

als, exercisers, the smart tutors, educational games, hypermedia, the simulators, the 

micro-worlds and the collaborators [5].  

In teaching physics, software is used mainly as a laboratory tool during Comput-

er assisted experimentation (CAEx) [6], a teaching aid, a communication and infor-
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mation tool [7]; [8], a simulator that replaces or complements an experiment, and as a 

tool for modelling and scientific calculation [9]. 

Moreover, the experimentation of educational software in the classroom is an ulti-

mate and decisive step in the judgement of the effectiveness of these tools [10]. In 

fact, relevant educational software should be able to provide a plus compared to other 

teaching tools and/or learning materials already available in the classroom [11]. 

2 Method 

In review studies, researchers use a variety of methods to select papers. Examples 

include selecting a defined set of manuscripts from interesting journals within re-

search field [12] ; [13], selecting all articles published within the leading journals of 

the field [14] ; [15], and using databases in which the studies are indexed such as 

Google scholar. 

2.1 Research model  

The research model used in this review is content analysis, which is amongst the 

most frequently used qualitative research methods. The purpose of using this method 

is to reveal the facts behind the historical and current situation of the field of interest 

and provide more clarity for the data collected through this bibliometric analysis. 

2.2 Data collection 

The data of the study were obtained by searching Google scholar database covering 

articles published from 2010 to 2019. The database was searched with the keywords 

“educational software”, “secondary education”, “physics” and “Morocco”. However, 

given that Morocco is a francophone country the same terms in Frensch were used in 

order to create a more comprehensive review. 

2.3 Data analysis 

The selection of articles was done by seeing the content of paper through the ab-

stract that is significantly related to our criteria. The criteria are: 

• Papers are related to our subject of research  

•  Papers discuss, about using educational software in teaching and learning physics 

in Moroccan context.  

• Papers published from 2010 to 2019 

• Papers are not a literature review 

• Publishing type: Journals and seminar papers  

Following our application of the criteria, 34 articles were found to be relevant to 

the purpose of the study. 
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3 Results and Discussion 

3.1 Number of publications per year 

Total number of articles identified in Google scholar database after applying crite-

ria are 34 papers published along a period of 10 years. The number of published pa-

pers per year is summarized in figure below: 

 

Fig. 1. Number of publications per year 

It can be seen that the most work has been published between 2013 and 2019. The 

increment reflects the ongoing interest of Moroccan researchers regarding the use of 

educational software in teaching physics. 

3.2 The research methodology used in the selected articles 

In our research topic, we can find many methods of investigation; some studies are 

quantitative, qualitative or mixed in nature .Quantitative research method are low-cost 

and relatively simple to use by researchers, the majority of this type of research con-

cerns teachers' views and learners' views about using educational software. In addi-

tion, research process is flexible and informal. Concerning qualitative studies, majori-

ty of them investigate the impact of using educational software on the learning pro-

cess. Researchers who adopted mixed methods served the qualitative approach to 

strengthen the results from their quantitative procedure. 

The data collection procedures for qualitative studies interested in using education-

al software included interviews and observations although quantitative studies used 

survey technique. Meanwhile, the use of educational software studies that used a 

mixed method approach have combined both methodologies by conducting surveys, 

interviews, and experiments. 

The methodologies used in the selected articles were 19 (56%) quantitative, 9 

(26%) qualitative, and 6 (18%) mixed methods. (see fig. 2) 
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Fig. 2. The research methodology used in the selected articles 

The data on methods of investigation indicate that most researcher tend to be far 

removed from what actually occurs in the learning processes. The majority of them 

studies the motivation and satisfaction of learners and teachers regarding the use of 

educational software. 

3.3 The contribution of using educational software 

Our review indicated that the use of educational software provide many advantages 

for the learners and the teacher in the teaching/learning process. Furthermore, the 

review considers multiple types of educational software without exception but over a 

third of articles found focus on the simulation software. (see fig. 3) 

 

Fig. 3. Distribution of articles found according to the type of software. 

Indeed, educational simulation software is the type most used by physics teachers 

in morocco [16];[17] .Many Moroccan researchers highlight the pedagogical value of 

simulation in science education [18]; [19]; [20] . 

Droui and El Hajjami point out that these simulations are increasingly effective if 

they are integrated at the right time and for the right activity [18]. Other authors state 

that learners are aware of the complexity of learning concepts in physics and believe 

that the integration of simulation can help them to overcome certain obstacles in their 

learning processes and to assimilate physical concepts [21]; [22]. 

In fact, getting learners to work on educational software help them understand 

more the concepts they are taught in lectures [23], especially simulation was said to 

be useful for supporting learners, and for enabling their visualization of intangible 

physical concepts [24]; [25]. 

Utilizing educational software, learners can be more motivated and perform better 

[26]; [23]; [27]; [28]; [29] ; [30]; [20] ,and enable a learner to perform experiments in 

the case of computer-assisted experimentation [30]; [31] . In fact, learner’s motivation 
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may have been due to the novelty of using educational software for some time, be-

cause, recently published results showed the opposite [23] ; [32]. 

Another study shows that there is a strong correlation between the use of simula-

tion and achieving the learning goals [33]. Indeed, educational simulation software is 

a powerful and beneficial tool for learning, [25]; [34] and enables learners to become 

increasingly autonomous [33]. Furthermore, it is an alternative educational tool, 

which facilitates the cognitive task of learners [35]. 

The identified contribution was mainly related to the effects of educational soft-

ware on the learners’ performance. Researchers indicated that the learners who were 

involved in educational software activities improved their performance compared 

with the learners using traditional method, most of them justified by reasons of good 

understanding of physical concepts and simplifying a complex phenomenon. Howev-

er, in the majority of this research, learning processes are not studied. Moreover, some 

researchers pointed out that there is no relationship between using educational soft-

ware and learners’ performance [36]; in fact, learner performances must involve other 

factors. 

3.4 The limits of using educational software 

There are many studies that indicate the lack of competence among physics teach-

ers in using educational software due to a lack of training and skills, 

[37];[38];[39];[40];[41];[42];[43]; and the absence of a computer consultant at the 

high school to prepare and install educational software for teachers [44].  

In fact, the average of competence of teachers in simulation software is less than 

1% [40], although, the majority of teachers believe the importance of ICT integration 

in teaching [38]. Furthermore, in personal practices, teachers have a great mastery of 

the software [39]. Indeed, a survey showed that the majority of teachers expressed 

their desire to have special training in the use of educational software especially simu-

lators [45]. 

On the pedagogical level, we found that some papers point out the lack of compati-

bility between the use of software and the pedagogical approach, also a lack of rele-

vance of software to the curriculum [46]; [47]; [32]. In this sense, some researchers 

insist on the ability to find a good balance between the technical aspects of the soft-

ware and the pedagogical relevance of each of its functionalities [11];[48]. 

According to the reviews of educational software articles, we found negative ef-

fects on the learning process, indeed, memorization is neglected because having ac-

cess to an abundance and diversity of information, learners don't try to memorize 

certain rules or knowledge because they think that they will have access to this infor-

mation [32]; [49] ; [50]. Moreover, the use of educational software can reduce learn-

er’ cognitive overload and language skills [49].  

In fact, the excessive computer use could have a negative impact on academic per-

formance if it influences the physical side of the learner [49]. In the same frame, the 

findings also indicated that the use of the educational software does not significantly 

influence success that means it is not obvious whether improved results are the result 

of a better understanding of the knowledge [36]. 
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Following the same line, some researchers have found that the educational soft-

ware is not a great motivational tool for Moroccan learners compared to other activity 

of learning [32]; [23], furthermore, the use of this software influences the learners' 

concentration [49] and engagement [32]. Therefore, learners do not acquire empowers 

autonomy and become dependent on this educational tool [30]. 

In summary, it will be seen that many of the areas report contradictory findings, 

and so it is difficult to be definitive for the impact of use of educational software in 

teaching physics .However, this tool can provide great educational benefits, as long as 

it does not negatively influence the learning process of learners. 

4 Conclusion 

The current study presented a snapshot of the research about the use of educational 

software in teaching physics in the Moroccan context, which is representative of a 

state of the art up to date. The systematic review, allowed us to identify not only the 

positive outcomes of the use of educational software but also the limits. 

The findings from this study show that the use of educational software had educa-

tional value in teaching physics, such as; facilitating the understanding of physical 

phenomena, and improving the performance of learners in some cases. However, the 

use of these tools could have a negative impact on the learning process of learners. In 

addition, the use of software is beginning to lose its motivational value in the eyes of 

Moroccan learners. 

Therefore, the following recommendations are proposed: 

• It seems important to us to reflect on the most appropriate way to integrate educa-

tional software at the different steps of the learning process 

• The use of educational software must be thought in terms of pedagogy 

• Teachers must be trained to use educational software 

• Introducing serious games in the teaching of physics in order to regain the learners' 

motivation 

Future researchers may wish to analyze reviews, dissertations, and theses. It is pos-

sible that searching other databases will show other interesting results regarding the 

use of educational software in teaching physics. 
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