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Abstract – The purpose of this study is to determine ICT 

use in Mathematics learning based on gender, students' 

attitudes toward ICT, computer self-efficacy, and ICT 

engagement among secondary Mathematics students. In this 

study, 390 Mathematics students comprised of 199 females 

and 191 males from 31 secondary schools in Zanjan-Iran were 

randomly selected by the sampling technique. A set of 

questioner was used to collect data for this study. Findings 

show that the combination of the three variables significantly 

predicted ICT use in Mathematics learning. Gender does not 

make any significant contribution to the prediction of the 

dependent variable. The study implies that a greater emphasis 

on the three independent variables narrows the gap in ICT 

use among students.  
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I. INTRODUCTION  

 

     The trend of technological developments around the 

world is continually increasing over the past few years, in 

such a way that schools are forced to integrate ICT into 

their curricula to ensure that their students are capable of 

coping up with the challenges of technological turmoil 

(Wolff & Castro, 2000).To contend with the technical 

difficulties of the current dispensation, governments, and 

school authorities have continued to invest huge sums of 

money in education (Millán et al., 2010).In the background 

of this study, ICT use is referred to as the extent to which 

teachers use ICTs for the purpose of facilitating students’ 

learning of Mathematics. Students' ICT engagement relates 

to the extent to which students perceive that they are 

involved in the school ICT implementation processes 

(Gebre, Saroyan, & Bracewell, 2014). 

 Students' engagement in ICTs suggests the 

involvement of the students in ICT implementation 

decisions and processes for schools about how the 

decisions and processes affect the students in their studies 

and help them in accomplishing their tasks (Park View 

Primary School, 2013). So engaging in ICT and using ICT 

are fundamental for learning process like Mathematics 

classroom. 

 

 

 

 

II. LITERATURE REVIEW 

 

Student’s ICT Attitude 

 
Students' ICT attitude toward their use of ICT is a 

crucial factor. A study in Iran showed that students' attitude 

towards ICT has a significant influence on their 

engagement with the ICT and use of ICT tools (Sankaran, 

Sankaran, & Bui, 2000). Additionally, Ajzen and Fishbein 

(1977) have posited that to elucidate and predict students’ 

ICT-related behaviors, it is vital to understand their ICT 

attitudes. Congruently, in a study conducted by Kamau 

(2014), attitude towards technology was found to have the 

significant influence on the use of ICT among Mathematics 

students. A study undertaken in Malaysia has revealed that 

there is no significant difference between male and female 

students' attitude toward the use of ICT in the learning 

process(Wong & Atan, 2007). This emphasizes that 

students attitude toward ICT usage no different for gender.  

 

Students’ Computer Self-Efficacy 

 

Computer self-efficacy is defined as the degree to 

which an individual believes that he/she can perform a 

particular task/job using the computer (Compeau & 

Higgins, 1995). Bandura (1986) characterized self-efficacy 

as being both a product of our interactions with the world 

and influence on the nature and quality of those 

interactions. Hence, students' self-efficacy has significant 

direct or indirect effect on their Mathematics learning 

achievements (Greene, Miller, Crowson, Duke, & Akey, 

2004). Studies have shown that students with high level of 

computer self-efficacy are more likely to challenge 

themselves and motivate themselves to perform (Bandura, 

1994). The study by  Ng (2006) has shown that in the UK, 

the effect of computer usage on earnings was not found in 

the case of males while a substantial and significant 

computer impact was found for females. On the whole, 

considerable importance has been attributed to the role of 

computer self-efficacy in influencing students'  use of ICT. 

 

Students’ ICT Engagement 

 

         From the general educational perspective, the term 

students' engagement has often been used in various ways 

to match the circumstances of its use (Forehand, 2014).  

Students' participation in school learning is perceived as a 

sign of effective classroom instruction and also a 
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consequence of the school activities to improve knowledge 

(Kubiatko & Haláková, 2009). Studies have shown that 

students who are fully engaged in schools tend to achieve 

higher levels of academic success than those who are not 

engaged (Vazirabadi, 2010).  Kubiatko and Haláková 

(2009) observed that although students’ engagement had 

been used as a construct in several studies to reconnect 

bored and disengaged students with the desire to learn, 

most researchers used the term differently. However, 

students’ engagement in classroom and school is an 

important determinant of their learning outcomes and 

achievement, which is also associated with their 

engagement in technology in recent times (Duffy, 2008). 

Students' engagement in ICTs suggests their involvement in 

ICT implementation decisions and processes for schools 

concerning how the decisions and processes affect the 

students in their studies and help them in accomplishing 

their tasks (Park View Primary School, 2013). 

This study has operationally defined students' ICT 

engagement as a multi-dimensional construct that is 

comprised of three critical dimensions of indicative of 

affective, cognitive and social or behavioral engagement in 

ICT in classrooms. To engage students in ICTs, they need 

to be mindfully engaged in intellectual activities that 

support collaboration and working with ICT tools, along 

with other students (Chen, Lambert, & Guidry, 2010; 

Denner, Werner, Bean, & Campe, 2005; Richardson & 

Newby, 2006). 

 

ICT Use in Education 

 

     A study by Hermans, Tondeur, van Braak, and Valcke 

(2008)  have shown the significant relationship between the 

use of ICTs in training students and the level of the 

learning progress of the students.   The study also revealed 

that teachers were more satisfied when using computers 

and accessing the internet to teach students.  Hitherto, 

integrating ICTs in the teaching process often yields 

positive developments and changes in curriculum structure 

and brings reforms to lessons content and structure as well 

as to the general performance and measurement tools used  

(Fathi Vajargah & Saadattlab, 2014). Whereas in most 

parts of the world the most practical steps for integrating 

technology in secondary school engaging them in ICTs are 

being taken, but Iran things have remained unchanged   

(Karami & Attaran, 2013).  

In a study conducted among students in the  USA, 

findings have shown that there is a positive relationship 

between the use of technology for learning and students 

engagement in technology and their academic performance 

(Hamari et al., 2016). An exploratory study conducted in 

India, voluntarily engaged in mobile learning has shown 

that the use of ICTs for learning brings significant 

improvement in the level of academic learning and 

motivation among students   (Sampath Kumar & Biradar, 

2010). Overall, the changing trends in the use of 

technology across the globe are indicative of an ever 

increasing need for technology integration in education.  

For Iranian Government to achieve her fundamental 

objective of integrating ICTs in her educational sectors, 

tackling the ICT needs of her secondary schools will be a 

step in the right direction. It is slightly unlucky that in 

developed and developing countries, despite increasing ICT 

tools innovations and improve procurement, ICT tools like 

the computer are still under-utilized in many schools 

system (Hawkridge, Jaworski, & McMahon, 2016). 

 

  

III. RESEARCH OBJECTIVE AND HYPOTHESIS 

 

The purpose of this study was to identify: 

 

Objective: 

To determine the relationship between students' attitude, 

students' computer self- efficacy and  ICT engagement with 

students' use of ICT in learning mathematics based on 

gender. 

 

Hypothesis: 

H1: There is a major relationship between students' attitude 

and students' use of ICT in learning mathematics based on 

gender. 

H2: There is a significant relationship between students' 

computer self- efficacy and students' use of ICT in learning 

math based on gender. 

H3: There is a significant relationship between students' 

ICT engagement and students' use of ICT in learning 

mathematics based on gender. 

 

IV. RESEARCH METHODOLOGY 

 

        This survey study was conducted in Iranian 

Mathematics students. The population of this study was 

Mathematics students at the secondary level. A stratified 

random sampling was the technique used to select 390 

students from the districts one and two in Iran-Zanjan. For 

the purpose of the study, questionnaires were prepared for a 

survey to obtain information on students' ICT engagement 

and students' use of ICT for Mathematics learning. The 

instrument for the study was a questionnaire consisting of 

two parts. Part A gathered demographic information of the 

respondent. To measure students' ICT engagement, 16 

items were adopted and to measure student’ use of ICT in 

Mathematics learning we developed 11 items. Those 

instruments were created on a 5-point Likert-scale labelled: 

1(strongly disagree), 2(disagree), 3(slightly agree), 

4(agree), and 5(strongly agree).  Permission to use, modify, 

and translate the items have been obtained from the 

authors. A pilot study was conducted on 42 secondary 

Mathematics students before actual data collection 

measures the reliability of the instrument in section B. The 

reliability of the device to measure the students' ICT 

engagement, students’ ICT attitude, students' computer 

self- efficacy and students ‘ use of ICT in learning 

Mathematics were  0.930 and 0.831, were acceptable for 

the actual students (Pallant, 2010b). 
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V. FINDINGS 

 

          The objectives of this study determined the effect of 

students’ ICT attitude, students’ computer self –efficacy 

and students’ ICT engagement on students’ use of ICT for 

learning mathematics. The first table shows a correlation 

between students’ ICT attitude, student's computer self-

efficacy and students’ ICT engagement with students' use 

of ICT in learning Mathematics. According to the result of 

Table 1 the highest and positive correlation exist between 

students’ ICT engagement and students’ use ICT in 

learning Mathematics ( 𝑟 = .516, p < 0.000). There is a 

strong relationship and a  result (Pallant, 2010).  

            

 
 

          The next part of the discussion deal with the 

regression coefficient between students’ ICT attitude, 

students’ computer self-efficacy and students’ ICT 

engagement with students’ use of ICT in learning 

Mathematics. Table 2, presented the regression coefficient 

between endogenous variable and exogenous variables. 

According to Table 2, there is a significant positive 

relationship between students’ ICT attitude students' 

computer self-efficacy and students' ICT engagement with 

students’ use of ICT in learning Mathematics. According to 

the result of Table 2 the highest and positive relationship 

between students’ ICT engagement and students’ use ICT 

in learning Mathematics ( 𝑟 = .516, p < 0.000).  It is the 

strong relationship and a  result (Pallant, 2010a). 

 

 
                 

Typically, the model of prediction for the use of ICT in 

learning Mathematics using independent variables (SIA, 

CSE, and SIE) as a predictor was achieved as follows: 

Y = -.163 + .334x1 + .186 x2 + .508 x3 + Ɛ 

Where, 

Y = Students’ use of ICT in learning Mathematics 

x1 = students’ ICT attitude (SIA) 

x2 = students’ computer self-efficacy (CSE) 

x3 = Students’ ICT engagement(SIE) 

Ɛ = Error 

    

Additionally, multiple linear regressions were 

accordingly performed to predict factor (students’ use of 

ICT in learning Mathematics) by the influencing of 

students’ ICT attitude, students’ computer self- efficacy 

and students’ ICT engagement. The following model 

summary table3 shows that the multiple correlation 

coefficients (R) obtained were 0.614 for students using the 

predictor simultaneously and the R
2
 value obtained 0.377. 

The R
2
 value indicates how far a variable can explain the 

variation of a dependent variable. The coefficients of 

determination are 37.7% which is the extent of variation in 

the dependent variables are an influence on students’ use of 

ICT in learning Mathematics. 

 

        Table 4 shows the ANOVA analysis results for the 

Multiple Linear Regression models. ANOVA, F (3, 386) 

obtained was 77.795 (p = 0.000) with the p-value smaller 

than 0.01 was obtained, indicating that the predictor 

(students’ ICT attitude, students’ computer self-efficacy, 

and students’ ICT engagement) significantly predict the 

dependent variable (Students’ use of ICT in learning 

Mathematics).                       

 
   

T-Test 

 

      Independent-samples t-test used to compare the mean 

scores of two different groups of people (male and female).  

In this study, Table 5 indicated that, for female Mean and 

Standard. Deviation is 3.3764, S=.8598 and for Male Mean 

and Standard. Deviations are 3.3275, S= 1.01566 

respectively. 

 
 

   Table 6 illustrated that the impact level of Levene’s test 

in this study is .013 < p=.05, this means that the variances 

for male and female are not the same. In table 8, the output 

for the Sig. (2-tailed) value is .607.  This value is above the 

required cut-off of .05(pallant.2010).  The results show that 

is not a statistically significant difference in the ICT use for 

learning Mathematics scores for males and females among 

secondary school students in Iran-Zanjan. 
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Calculating the Effect Size for Exogenous-Samples 

 

Effect size statistics offer an indication of the scale of 

the differences between male and female. The most 

common different effect size used to be eta squared. Eta 

squared the range from 0 to 1 and represented the 

proportion of variance in the endogenous (dependent) 

variable that is illuminated by the exogenous (independent) 

variable.  

 

The formula for eta squared is as follows: 

Eta squared =
𝑡2

𝑡2+(𝑁1+𝑁2−2)
                  Eta squared 

=
.𝟓𝟏𝟑

.𝟓𝟏𝟑+(𝟏𝟗𝟗+𝟏𝟗𝟏−𝟐)
=.569 

 

According to Pallant (2010), for interpreting this value 

are: .01=small effect, .06=moderate effect, .14=large effect. 

For this research, the table shows that the effect size of .569 

is the largest effect. It means gender explains only 56.9% 

of the variance in ICT use for learning Mathematics. 

 

The Results for Independent-Samples T-Test 

 

This test was showed to compare the ICT use for 

learning Mathematics among secondary school students in 

Iran-Zanjan for gender. There was no significant difference 

in scores for males (M=3.327, SD=1.015) and females 

[M=3.376, SD=.8595; t (388) =.515]. The magnitude of the 

differences in the means was large (eta squared=.569). 

 

VI. DISCUSSION 
 

This research was investigating the relationship 

between students' ICT engagement, students’ ICT attitude 

and students’ computer self- efficacy a students’ use of ICT 

in learning Mathematics based on gender. Students' use of 

ICT in learning Mathematics need to mindfully engage in 

intellectual activities when they work with each other’s to 

use ICT tools. Although there are divergent views about the 

measurement of technology usage, in most cases 

researchers rely on self-reports for evaluation of 

individuals' technology usage behavior. Literature has 

highlighted on the significance of using ICT in a learning 

process (Fishbein & Ajzen, 2011).As a country with a 

broad range of learners, Iran is also interested in utilizing 

technology in schools (Mohammadi, Abrizah, Nazari, & 

Attaran, 2015). Also, a study by Zaranis (2014) showed 

that using ICT in Mathematics Education has higher 

positive impacts on students' learning.  

Students’ ICT attitude is the important factor that 

affected on students’ use of ICT for learning Mathematics 

based on gender. Congruently, ICT approach evaluation is 

associated with statements that test students interaction 

with ICT tools like computer hardware, and software, and 

their activities that involve ICT use (Smith, Caputi, & 

Rawstorne, 2000).Although, the study by Shashaani (1997) 

has shown that,  studies on gender and the use of ICT  have 

frequently recognized differences in use of and attitudes 

towards ICT between boys and girls. 

 Findings in this study revealed that there is no 

significant different between male and female students' 

computer self-efficacy ICT engagement and students’ 

attitude toward ICT as a predictor factor of students uses of 

ICT in learning Mathematics. Similarly, another study 

conducted in Taiwan has shown that there is no gender gap 

in the opportunities of accessing the Internet and using ICT 

tools (Tsai & Tsai, 2010) current finding is consistent with 

Schweingruber, Brandenburg, and Miller (2001)  findings 

from the middle school students in the US. Also, in a study 

conducted in Malaysia, significant relationships have been 

found between students' use of ICTs and their ability to 

solve mathematical problems (Mkomange, Chukwuekezie, 

Zergani, & Ajagbe, 2013). In sum, using ICTs for learning 

is quite fundamental for achieving the desired reform in 

education both in Iran and all round the world. The use of 

ICTs for learning Mathematics is necessary because ICTs 

make learning more efficient, easier and faster and they 

also add fun to it. Thus, to ensure that students use ICTs in 

the classroom, teachers must support them and parents 

must be involved as well. In the same vein, schools need to 

engage students in their ICT implementation policies. 

 

VII. CONCLUSION 

 

          Overall, students' engagement in ICT is crucial to 

ensuring that they use ICTs in learning. Hence, this study 

specifically examines the effort involved in incorporating 

ICTs into active participation strategies in the classroom to 

promote learning awareness. In recent, year ICT 

application rapidly developed for many different purposes 

and it is an essential factor for the education system. 

Engaging in ICT is one of the important keys to using ICT 

for learning Mathematics. Hence, students' ICT 

engagement, students’ ICT attitude and students’ computer 

self-efficacy based on gender have the significant higher 

impact on students' use of ICT in learning Mathematics 

among Iranian Secondary Mathematics students. The 

limitation of the current study is the real information that 

the data sources distributed from self-reported 

questionnaires. Alternative research methods like 

interviews or observations could be joint with surveys in 

future studies regarding students’ ICT attitude, students’ 

ICT engagement and students’ computer self-efficacy 

based on gender. 

 

 

 



International Research Journal of Education and Sciences (IRJES)                                                       Vol. 2 Issue 1, 2018    

eISSN 2550-2158 

 
 

22 

 

VIII. REFERENCES 

 

Chen, P.-S. D., Lambert, A. D., & Guidry, K. R. (2010). 

Engaging online learners: The impact of Web-

based learning technology on college student 

engagement. Computers & Education, 54(4), 

1222-1232.  

Denner, J., Werner, L., Bean, S., & Campe, S. (2005). The 

girls were creating games program: Strategies for 

engaging middle-school girls in information 

technology. Frontiers: A Journal of Women 

Studies, 26(1), 90-98.  

Duffy, P. (2008). Engaging the YouTube Google-eyed 

Generation: Strategies for using Web 2.0 in 

teaching and learning. The Electronic Journal of 

e-Learning, 6(2), 119-130.  

Fathi Vajargah, K., & Saadattlab, A. (2014). A Feasibility 

Study of Using ICT in Iranian Secondary Schools: 

The Case of Tehran Province. Turkish Online 

Journal of Educational Technology-TOJET, 13(3), 

1-11.  

Fishbein, M., & Ajzen, I. (2011). Predicting and changing 

behavior: The reasoned action approach: Taylor 

& Francis. 

Gebre, E., Saroyan, A., & Bracewell, R. (2014). Students' 

engagement in technology-rich classrooms and its 

relationship to professors' conceptions of effective 

teaching. British Journal of Educational 

Technology, 45(1), 83-96.  

Greene, B. A., Miller, R. B., Crowson, H. M., Duke, B. L., 

& Akey, K. L. (2004). Predicting high school 

students' cognitive engagement and achievement: 

Contributions of classroom perceptions and 

motivation. Contemporary educational 

psychology, 29(4), 462-482.  

Hamari, J., Shernoff, D. J., Rowe, E., Coller, B., Asbell-

Clarke, J., & Edwards, T. (2016). Challenging 

games help students learn: An empirical study on 

engagement, flow, and immersion in game-based 

learning. Computers in Human Behavior, 54, 170-

179.  

Hawkridge, D., Jaworski, J., & McMahon, H. (2016). 

Computers in third-world schools: Examples, 

experience, and issues: Springer. 

Hermans, R., Tondeur, J., van Braak, J., & Valcke, M. 

(2008). The impact of primary school teachers’ 

educational beliefs on the classroom use of 

computers. Computers & Education, 51(4), 1499-

1509.  

Kamau, L. M. (2014). Technology Adoption in Secondary 

Mathematics Teaching in Kenya: An Explanatory 

Mixed Methods Study.  

Karami, Z., & Attaran, M. (2013). Integrating problem-

based learning with ICT for developing trainee 

teachers’ content knowledge and teaching skill 

Mehdi Karami Shahid Madani University, Tabriz, 

Iran. International Journal of Education and 

Development using Information and 

Communication Technology, 9(1), 36-49.  

Kubiatko, M., & Haláková, Z. (2009). Slovak high school 

students' attitudes to ICT using in the biology 

lesson. Computers in Human Behavior, 25(3), 

743-748.  

Millán, J. d. R., Rupp, R., Müller-Putz, G. R., Murray-

Smith, R., Giugliemma, C., Tangermann, M., . . . 

Leeb, R. (2010). Combining brain–computer 

interfaces and assistive technologies: state-of-the-

art and challenges. Frontiers in neuroscience, 4.  

Mkomange, W., Chukwuekezie, S., Zergani, S., & Ajagbe, 

M. (2013). The Impact of Implementing the Use 

of ICT In Mathematical Problem Solving In 

Malaysian Universities. Interdisciplinary Journal 

of Contemporary Research In Business, 4(10), 

373.  

Mohammadi, F., Abrizah, A., Nazari, M., & Attaran, M. 

(2015). What motivates high school teachers to 

use web-based learning resources for classroom 

instruction? An exploratory case study in an 

Iranian smart school. Computers in Human 

Behavior, 51, 373-381.  

Ng, Y. C. (2006). Levels of computer self-efficacy, 

computer use and earnings in China. Economics 

Letters, 90(3), 427-432.  

Pallant, J. (2010a). SPSS survival manual: McGraw-Hill 

Education (UK). 

Pallant, J. (2010b). SPSS survival manual: A step by step 

guide to data analysis using SPSS. Maidenhead: 

Open University Press/McGraw-Hill. 

Richardson, J. C., & Newby, T. (2006). The role of 

students' cognitive engagement in online learning. 

The American Journal of Distance Education, 

20(1), 23-37.  

Sampath Kumar, B., & Biradar, B. (2010). Use of ICT in 

college libraries in Karnataka, India: a survey. The 

program, 44(3), 271-282.  

Sankaran, S. R., Sankaran, D., & Bui, T. X. (2000). Effect 

of student attitude to course format on learning 

performance: An empirical study in Web vs. 

lecture instruction. Journal of instructional 

psychology, 27(1), 66.  

Schweingruber, h., Brandenburg, c. l., & Miller, l. m. 

(2001). Middle school students’ technology 

practices and preferences: Re-examining gender 

differences. Journal of Educational Multimedia 

and Hypermedia, 10(2), 125-140.  

Shashaani, L. (1997). Gender differences in computer 

attitudes and use among college students. Journal 

of Educational Computing Research, 16(1), 37-51.  

Tsai, M.-J., & Tsai, C.-C. (2010). Junior high school 

students’ Internet usage and self-efficacy: A re-

examination of the gender gap. Computers & 

Education, 54(4), 1182-1192.  

Vazirabadi, G. (2010). Comprehensive Validation Of A 

Measure Of Student School Engagement: A Pilot 

Study Of Middle School Students.  

Wolff, L., & Castro, C. d. M. (2000). Secondary education 

in Latin America and the Caribbean: The 

challenge of growth and reform: Inter-American 

Development Bank. 



International Research Journal of Education and Sciences (IRJES)                                                       Vol. 2 Issue 1, 2018    

eISSN 2550-2158 

 
 

23 

 

Wong, S. L., & Atan, H. (2007). Gender differences in 

attitudes towards information technology among 

Malaysian student teachers: A case study at 

Universiti Putra Malaysia. Educational 

Technology & Society, 10(2), 158-169.  

Zaranis, N. (2014). The use of ICT in kindergarten for 

teaching addition based on realistic mathematics 

education. Education and Information 

Technologies, 1-18.  

 

 

 

 


