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Abstract 
This study aims to determine the relationship between using technology (GeoGebra software (GGS) to 
increase students’ confidence with mathematics. A quantitative method was employed in this study. The 
research sample consists of 37 8th grade students (two classes) from the Kingdom of Saudi Arabia. In the 
research, a Students Confidence in Mathematics Scale (SCM) was used. This scale was drawn from the 
TIMSS 2015 questionnaire, and translated into Arabic, then administered to the students twice, before and 
after using the GeoGebra Software. Frequency, percentage, average, standard deviation, Wilcoxon 
signed-rank test, and correlation analysis were applied using SPSS for data analysis. According to the 
SCM scale, the percentages for students' confidence in mathematics changed. Moreover, there was a 
significant impact from using GGS in terms of enhancing the student’s confidence in mathematics.  
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1 INTRODUCTION   
Students’ beliefs about themselves are a significant component informing the learning process in 
mathematics. Students’ attitudes and beliefs, confidence, and anxiety levels are influence their 
determination and motivation to study mathematics [1]. For example, students with positive attitudes are 
more likely to be motivated to think mathematically, understand class content, and expend additional 
effort on the course than students with negative attitudes towards content [2]. In addition, those with a 
high level of confidence in their mathematics skill believe the effort they put in to be worthwhile [3].They 
address complex topics efficiently, and feel comfortable about mathematics as a topic area, and 
expecting that they will achieve good results [3]. On the other hand, students with low-confidence are 
wary when exposed to new materials, as they expect to experience difficulty with all areas of 
mathematics. Thus, they can perform poorly in mathematics, with mathematics being their subject of 
most concern [3]. A crucial objective when developing mathematics education utilities and learning 
methods has been to develop students' willingness and confidence to approach challenging areas of 
mathematics, as well as to create a positive attitude toward the subject and learning it [4].  

Today, the integration of technology into mathematics learning and teaching inside classrooms is an 
important option. This is because, students today are becoming increasingly dependent upon technology, 
and schools are beginning to accept and understand technology’s value as an essential part of their 
curricula [5].The Centre for Technology in Learning stated: all opportunities to teach maths better and to 
teach better maths must be considered in schools’ technology plans and teachers’ professional 
development [6]. The effects of technology integration in the area of mathematics has many positive 
effects; for example, enhancing students’ attitudes towards learning, improving students’ achievement 
levels and conceptual understanding, and encouraging their engagement with mathematics [7]. In general, 
using technology in the classroom environment will provide many advantages that boost students’ 
attainment, such as adapting instruction, delivering intermediate feedback, and offering games to motivate 
significant mathematical thinking [8]. The National Council of Teachers of Mathematics established the 
great importance of using technology in mathematics education. Its technology is one of six principles that 
are fundamental to school mathematics’ programmes as outlined by NCTM's Principles and Standards: 
“technology is essential in teaching and learning mathematics; it influences the mathematics that is taught 
and enhances students' learning. Teachers’ attitudes play an important role in using technology in teaching 
and learning mathematics” ([4] p. 24).   

A variety of mathematics software has been developed to assist teaching and learning, including 
GeoGebra, Geometer's Sketchpad and Mathematica. GeoGebra is a free dynamic mathematics 
software (DMS), suitable for individuals at all levels of education, from elementary to university level [9]. 
It brings all mathematics together, geometry, algebra, spreadsheets, graphing, statistics and calculus in 
one easy-to-use package [9]: “GeoGebra is free open-source dynamic software for mathematics 
teaching and learning that offers geometry and algebra features in a fully connected software 
environment” [9].  
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2 METHODOLOGY  

2.1 Methods 
The main aim of this paper is to investigate the relationship between using technology (GeoGebra 
software (GGS)) and students’ confidence in mathematics. This investigation will indicate whether there 
are any significant differences between students’ responses to the scale before and after an intervention 
study. A quantitative method was used herein, applying a quasi-experimental research design involving 
37 students. The students were involved in the intervention study for the duration of one unit. A ratings 
scale questionnaire was administered to students before and after they were taught using GGS.  

2.2 Instruments  
The students were confident about using the mathematics scale TIMSS 2015 items for this study. This 
scale aimed to measure the students’ confidence in mathematics [10]. It has nine items, and each item 
is assessed using options on a 4 point Likert Scale: agree on a little, agree on a lot, disagree a little, or 
disagree a lot. The standard score given is between 0 and 3. Some of the scale items were reverse 
coded; for instance, “Mathematics makes me nervous”, meaning that to disagree a lot requires a score 
of three, whereas to agree a lot involves a score of 0.  

2.3 Analysing   
The scales used were constructed using item response theory (IRT) scaling methods; specifically, the 
Rasch partial credit model (Masters & Wright, 1997) [11]. The scale defines three options, which are 
‘Students Very Confident in Mathematics’, ‘Students Confident in Mathematics’, and ‘Students not 
Confident in Mathematics’. Locating students in any region depends on the sum of their responses to 
the scales, such that each respondent’s response to the scaled questions can be expressed as a “raw 
score.” Assigning 0 to “Disagree a lot,” 1 to “Disagree a little,” 2 to “Agree a little,” and 3 to “Agree a lot,” 
results in raw scores on the Students Confident in Mathematics Scale; ranging from 0 (disagree a lot 
with all seven statements) to 27 (agree a lot to all seven). A student who agreed a lot with the five 
statements, and agreed a little with the other four would then have a raw score of 23 (5×3 + 4×2). 
Following this approach, a student with a raw score of 23 or more would be in the “Students Very 
Confident in Mathematics” region of the scale.  

Table 1. SCM scale regions  

Students not Confident in 
Mathematics  

Students Confident in Mathematics’  Students Very Confident in 
Mathematics  

0-12  13-22  23-27  

In addition to using item response theory (IRT) scaling methods, a Wilcoxon signed-rank test was 
conducted to indicate any significant differences between the students’ responses to the scales.  

2.4 Samples  
The research sample consist of 37 grade eights students (two classes) in the Kingdom of Saudi Arabia.   

3 RESULTS  
The Students Confidence in Mathematics scale was used to measure students’ confidence levels. The 
scale was administered to both groups before and after the treatment. The first time the students’ 
confidence was measured before the intervention study the percentage of students in each of the three 
regions of the scale were as follows: Students Very Confident in Mathematics, 5%; Students Confident 
in Mathematics, 35%; and Students not Confident in Mathematics, 60%. That means more than half of 
the students in the two groups (22 students) were not confident in mathematics. While 13 students were 
confident in mathematics, and just 2 out of 37 students were very confident.  

In the second round of measuring students’ confidence in mathematics, the scale was administered to 
both groups as each class finished the experimental study. There were significant changes in the 
students’ confidence percentages. For example: Students Very Confident in Mathematics, 32%; 
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Students Confident in Mathematics, 60%, and Students not Confident in Mathematics, 8%. Thus, 22 of 
the students became more confident in mathematics after being taught using GGS. Moreover, 13 
students were very confident in mathematics. However, 3 students were still not confident with 
mathematics.   

From the results of the SCM scale in the first and second round, it emerged that teaching students using 
GGS has a great impact in terms of enhancing students’ confidence in mathematics. According to the 
percentage of student’s responses this represented a huge change. For example, the number of 
students not confident in mathematics changed from 60% in the first round to 8% in the second round; 
and so the percentage of the whole cohort not feeling confident fell by 52%. In addition, students’ 
confidence in mathematics increased from 35% to 60% a rise of 25%. In addition, the proportion of 
students feeling very confident in mathematics increased from 5% to 32%.   

  
Figure 1. Comparison of SCM before and after the treatment  

In addition to the results above, “A Wilcoxon Signed-Ranks test was performed, and indicated that the 
number of “students confident in mathematics” after the intervention study (mean rank = 18.7) was rated 
higher than “students confident in mathematics” before the intervention study (mean rank = 10.54), Z = 
-4.961, p = 0.000.” Also, it reveals that 34 students gave SCM responses after the intervention study 
that were better than before the intervention study, and two students were the opposite. One student 
expressed responses that had not changed over either of the two times. In addition, the effect size of 
the Wilcoxon Signed-Ranks test was greater than 0.80, which was considered a large effect size. This 
means that GGS improved students’ confidence in mathematics.  

Table 2. Wilcoxon Signed Ranks Test for the SCM scale  

after - before  

N  Mean Rank  Sum of Ranks  Z  

Negative Ranks  2a  8.75  17.50  

Positive Ranks  34b  19.07  648.50  

Ties  1c      

Total  37      

a. after < before  
b. after > before  
c. after = before 
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4 CONCLUSIONS  
Technology and dynamic software have a positive impact on students’ attitudes and achievements when 
learning mathematics. Digital classrooms motivate students in terms of the teaching and learning of 
mathematics [12]. They also boost both teachers and students involvement in learning and teaching 
[13]. In this era many studies reveal that Technology makes it easier, not only to understand 
mathematical concepts, but also to enhance students' motivation and self-confidence [14]. The results 
of the study emphasise the positive relationship between using GGS and enhancing students’ 
confidence in mathematics. The results from the SC scales show that student confidence in 
mathematics improved after teaching them using GGS. This was clearly from the students responses 
to the scale. In addition, the Wilcoxon Signed Ranks Test results emphasise that there are significant 
differences between the students’ responses before and after being taught using GGS.    
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