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Abstract. The aim of this study introduced in this article is to examine the 

effect of creative use of Geogebra software in the context of active pedagogy. 

The research sample consisted of 36 students divided into two groups. The first 

experimental group was taught with Geogebra software and cooperative 

pedagogy .On the other hand, the second witness group was taught to focus on 

the active pedagogy only. The target population is thirty six students of 

scientific first year of High school of provincial direction of Tantan –Guelmim 

Ouednoun region-Morocco. 

A diagnostic test is organized before the experiment and it was used to 

distribute the students and check their prerequisites. Quantitative data was 

collected using test and evaluation organized respectively during and after the 

experiment, and the qualitative data was collected using a focus group. The 

ANNOVA analysis and Tukey's test show that the integration of the Geogebra 

software teaching and the mobilization of active teaching methods 

(collaborative) with the commitment of learners in the process of using 

Geogebra creatively to improve the students' achievement compared to the 

other group and the analysis NVIVO has shown that creative use of Geogebra 

can improve other student skills (autonomy, self-esteem, active learning, etc.)… 

Keywords: Geogebra, Creative use of ICT, Homothety, 1st year of High 

school, cooperative pedagogy. 

1. Introduction:
In the last decades, Morocco, like several developing countries, has invested a

lot of efforts in order to integrate Information Communication and Technology 

(ICT) in education and update their educational system with technological 

emergence that affects all areas and therefore make this progress in the service of 

education, but this integration is limited in most of the time in the physical side 

concerning computers, tablets, data shows…. 

  In this context, our article deals with the active use of technology, more 

precisely, the dynamic geometry software Geogebra in the teaching of usual 

transformations in the plan and particularly the discovery of homothety; one of 

the usual transformations studied in the Moroccan mathematics syllabus for 

students of 1st year Science in High school, i.e. we study the impact of the use of 

ICT on the active pedagogy. 
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So, we have settled the following hypotheses to be tested: 

 The integration of learning dynamic environments of mathematics

can ameliorate the results of students in the subject of mathematics.

 The combination between technology and active pedagogy could

improve the qualitative skills of learners.

This study has two goals. First, to evaluate the impact of the integration of 

Geogebra software in the students learning. Second, to determine the influence 

of the cooperative pedagogy on this integration for students of  1st year scientific 

stream. 

In fact, our problem generates the following questions: 

 What is the impact of the pedagogic integration of the ICT on the

results of the learners in mathematics?

 What are the perceptions of the learners about the benefits of the

use of Geogebra software in mathematics?

 What are the developed qualitative competences of the learners

when technology is combined with the cooperative pedagogy?

The results of our study show that the active use of ICT helps learners to 

improve their level in mathematics and that the software of the dynamic 

geometry Geogebra is an effective solution to present and facilitate mathematical 

concepts which are difficult to understand by the classical method. Also, the 

impact of the creative use is not limited to the quantitative side, but far from that 

as it improves other qualities and other skills in students such as: autonomy, 

anti-stress …. 

All these results can help us to solve other problems of educational systems 

such as dropping out of school, school failure and violence in schools. That is to 

say that the effective use of ICT and their coupling with innovative pedagogies 

has indirect advantages on the success of any educational reform. 

2. Review of literature:

Today, the world has undergone an inevitable evolution thanks to the progress 

of ICT which affects all fields in which the field of teaching and learning must 

benefit from it because « ICT provides an opportunity to rethink and relocate, in 

space and time, exchanges between teachers and students, thus fostering new 

avenues for learning or training activities » (Depover, Karsenti and Komis, 2007, 

p. 179, quoted in Oudrhiri, 2016a). In other words, “The introduction of digital

technologies in education appears as an opportunity to develop new pedagogical

approaches aimed at improving the quality of the teacher in the field and student

learning” (Nouhou, 2019).

«The integration of ICT in the field of education brings so many benefits such 

as flexibility, accessibility, increasing exchanges and interactions among the 

various actors in educational system. » ( Karsenti, 2003 cited by Nafidi, 2019).  
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In addition, the use of ICT for personal purpose does neither allow for the 

achievement of the educational objectives nor the development of learners’ 

competences, because when learners are « put in a learning environment which 

allows them only to view the digital resources or to interact with certain elements 

of the environment without any productive realization, they will be in a position 

of consumers ». (Romero, Lille, Patiño 2017)  

Therefore, it is necessary to mix a pertinent use of ICT and the appropriate 

teaching modes would ameliorate the process of teaching mathematics. Yorganci 

(2015),That’s to say, « The use of technologies can promote more active, even 

socio-constructivist pedagogical approaches, that would motivate teachers to 

shift their practices in this direction […] enable learners to be more active, 

productive and creative… Likewise, certain competences are linked to 

cooperation, communication, methodology and re-flexibility would be reinforced 

through these practices ». (Bullat- Koelliker and Staf 2003) 

As a result, the teaching of Mathematics in general and geometry in 

particular, is increasingly marked by the integration of dynamic learning 

environments. This type of learning environment is considered to be an 

environment in which learners can imagine, construct, and use mathematical 

concepts. Dynamic learning environments allow learners to perform 

mathematical operations and study relationships between objects, which would 

not be as intuitive in a paper-pencil environment as emphasized by many 

authors (Charles-organ and Gladys Ibibo; Hohenwarter and Jones, 2007; Güyer, 

2008)." 

Depover and Al. (2007) reported that dynamic geometry software provides 

improved cognitive learning environments. These programs allow students to 

explore and solve problems in meaningful ways. Several studies have analysed 

the effect of the use of dynamic geometry software on the learning process of 

students' mathematics and their overall success. Several studies have shown that 

students who use Geogebra software generally have higher math scores and a 

better understanding than students who do not use the software (Dogan, 2010; 

Tay and Mensah –Wonkyi 2018; Williams, Charles-Ogan and Adesope 2017; 

Arbain, and Shukor, 2015; Mehanovic 2011). However, other studies have shown 

that the use of Geogebra software does not allow learners to significantly 

improve the learning process (Ogbonnaya and Alfred 2017; Ljajko 2017; Masri 

and all 2016; Vasquez 2015). 

In view of the various studies, it seems that the passive use of the Geogebra 

software does not always allow to improve the mathematical skills of the 

learners. For this, we will see how the results will be when we combine the use of 

this software with an innovative pedagogy (cooperative) and how effective that 

combination will be. 

3. Research Methodology: 
 

As a reminder, our study has two goals. First, to evaluate the impact of the 

integration of Geogebra software in students’ learning. Second, to determine the 
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influence of the cooperative pedagogy on this integration. To do so, we adopted a 

quasi-experimental methodological approach. This research model is designed in 

accordance with the pre-and post-experiment control group model. We applied 

this to recognise the rules of homothety; one of the usual transformations studied 

in the Moroccan mathematics syllabus for students of 1st  year science in high 

school. 

The study was carried out with 36 students belonging to one class of 1st year 

of high school and took place in the engineering room at Al-Quds high school in 

Tan-Tan during the 2021-2022 school year and was carried out over a two-hour-

session. 

Our sample consists of 36 students belonging to two classes. We have divided 

them into two groups of 18 students for each we will note: GE and GT. The 

experimental group GE followed this experiment with Geogebra and the 

cooperative pedagogy. Whereas, the GT witness group focused only on the 

cooperative pedagogy. 

The content taught to the two groups is the same and it is related to the 

transformation of homothety. This lesson contains the properties of homothety 

transformation concerning the lengths, angle measurements, parallelism,   

orthogonality, areas of geometric figures, and the image construction of a given 

figure. 

The students of the group GE have benefited from a session of two hours of 

familiarization with Geogebra software. However, the students of the second 

group GT have worked on expository method that consists of collective 

visualizations of activities already created with PowerPoint and Geogebra 

software’s.  

Before beginning this experience, all students have had a diagnostic test in 

order to divide them into groups in this study, and check students' basic 

learning’s so as to tackle the new notion (homothety). This diagnostic test 

includes the properties of similar triangles, areas, and properties of the central 

symmetry and axial. The diagnostic test is made up of ten multiple-choice 

questions (MCQs), the students are invited to tick the correct answer. 

Then, we used a control test after the experimentation session and an 

evaluation test one week after the experience and a focus group after the last 

experience session. 

4. Results 
To achieve our objectives, we are interested in the comparison of the averages 

obtained by the two groups of this experiment. As the two  groups are the same 

samples (18 students) and the analysis aims to verify the impact of a qualitative 

variable (teaching method) on a dependent variable quantitative (the averages of 

the control and evaluation tests) .For all these reasons we have chosen to use the 

ANOVA test. 
  

group Control test average Evaluation test average 

GE 12.861 17.431 

GT 10.139 12.056 

 

 

552             .S  Etterach et al.



Study of the impact of ICT on the active pedagogy             553 

Table1: Distribution the averages of control test and evaluation test for the 

two groups. 

Table 2 gives the analysis of variance by ANOVA. According to the very high 

significance of the F statistic and of p-value which is below the significance level 

(alpha: 0.05), that either for the control test (F=25.535, p<0.0001, ddl=3) or the 

evaluation test (F=417.594,p< 0.0001, ddl=3), the hypothesis H0, according to 

which the averages of the tests of the two groups are similar, will be rejected .So, 

the difference between the groups is highly significant. We can conclude that the 

teaching method adopted has a very significant impact on the students’ learning. 

Table 2: analysis of variance 

  

  DDL F Pr > F 

Control 3 25.535 < 0.0001 

Evaluation 3 417.594 < 0.0001 

    

To determine the extent to which experimental group GE differed 

significant compared to the witness group GT, we used the Tukey test which 

allows them to compare each pair of averages. For the control test, the multiple 

comparison control test given in Table 3 shows that GE presents the significant 

differences in regard to the second group is very significant ( p0,0001 between 

GE and GT)  with differences in the obtained in the control test (+2.722 in 

comparison to GT). 

Table 3: Comparison multiple of diagnostic tests’ results, assessment test and 

evaluation test for two groups. 

  

       

 

Contrast difference 
Standardized 

difference 
Critical 

value 
Pr > 

Diff 
significa

nt 

Diagnostic  

Group GE  
vs  
Group GT 0.639 1.030 2.032 0.310 No    

Assessment  

Group GE  
vs  
Group GT 2.722 5.053 2.032 

 
<0.0001 Yes  

Evaluation 

Group GE  
vs  
Group GT 5.375 20.435 2.032 

 
<0.0001 Yes  

 

For the evaluation test, the multiple comparison given in table 5 shows that 

the difference between the experimental group with a control group is very 

significant ( p0,0001 between GE and GT) with differences in the obtained in 

the control test (+5.375 in comparison to GT). 



 

To see the impact of our experiment on the qualitative side, we utilized a focus 

group of 8 students who were selected randomly. The choice of this method is 

justified because the focus group is flexible and allows us to question many 

students at the same time. In addition, it gives students more courage to give 

their opinion because they often find the group discussions amusing and 

interesting. The focus group lasted for 8 minutes and aimed at asking students 

about their opinions on this new experience. We recorded the discussion in form 

of audio, after reviewing the records, we proceeded to the transcription phase 

and eventually we used software of qualitative data analysis called NVIVO. 

The results obtained with the help of NVIVO show that the use of Geogebra 

with the cooperative method does not only improve the students in terms of 

mathematical abilities, but also improves other qualities and other competences 

in students like: 

Anti-stress: The use of Geogebra software has created an anti-stress 

atmosphere for the students, as the use of the software as an intermediary in the 

learning process decreases the students' stress. As RD states, "This method has 

allowed me to reduce the stress level of the classroom where I work with paper 

and pencil. The increase in self-esteem is a direct consequence of the decrease in 

stress as confirmed by YS "teaching mathematics with the computer is more 

relevant and easier than teaching with the traditional method", in the same sense 

Pelgrum and Law (2004) consider that ICT has the potential to improve certain 

skills, including motivation, enjoyment of learning and self-esteem. 

   Autonomy: The use of software makes students independent and capable of 

learning individually or in groups. Therefore, the student can learn alone 

through the use of software as KT states, “this experience allowed me to 

conclude that the teacher is not the only the one who has knowledge”, or the 

student can learn alone or with others independently of the teacher, as YS states, 

“I propose this method so that students can work on mathematics alone”. In the 

same vein, Deaudelin, C., & Nault, T. (Eds.). (2003) affirm that « today, 

technology allows students to work even more autonomously than before, alone 

or in small groups » (p.31). 

5. Discussion: 

Our results suggest that the use of cooperative pedaogy in the absence of ICT 

can improve students’ performance compared to traditional teaching. The 

method of combining the creative use of Geogebra with cooperative pedagogy, in 

which students produce, is always preferred. This was the case with the GE 

group in our experiment, which obtained the highest averages compared to the 

other groups. Therefore, we can conclude that the use of ICT with cooperative 

pedagogy enables students to improve their mathematical competences. 

In the same way, according to Ouellet, Delisle, Coutute and Gauthier (2000), 

ICT can stimulate the development of certain intellectual skills. The authors note 

that information and communication technologies make it possible to accumulate 

knowledge, but also to develop and encourage the spirit of research, facilitate 

teamwork and develop metacognition. 

The effectiveness and success of the pedagogical integration of ICT really 

depends on the degree of "new technologies with new pedagogies and create a 
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socially active classroom, simulating cooperative interaction, collaborative 

learning and group work." ( UNESCO, 2011). 

6. Conclusions and Perspectives: 
Our results show that it is necessary to mix technology and pedagogy to put 

the learner in the center of the learning-teaching process.This combination has 

pertinent advantages like the improvement of the mathematical competences, 

autonomy, cooperation, and self-esteem… 

This research gives us motivating results about the use of ICT in teaching of 

mathematics with the cooperative pedagogy. So, we suggest adding distance 

teaching to our method in the coming research and see to which extent this 

method ( the use of ICT, cooperative pedagogy and distance teaching) will be 

beneficial and how it will be different from our method. 
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