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Abstract—Nowadays, ICT has developed rapidly, the diversity of
available applications has expanded dramatically as well, from
simple early tools such as word processing, spread-sheet, drawing,
painting, and processing tools to more advanced tools such as
programming software and education related software for learning.
In this survey, we can understand the influences of ICT on students’
mathematics achievements. This study aims to investigate the impacts
of information and communication technology (ICT) use on students’
mathematics achievements. Data were collected from the Secondary
School Students of West Bengal. The study revealed that school level
ICT related work had positive influences on learning outcomes.
However, the findings indicated that the relationships between
different types of ICT use with Mathematics achievement were
positive. In addition, self confidence in Internet tasks was discovered
to be beneficial to mathematics and thus, suggestions were made to
develop students’ confidence in conducting ICT related activities.

use in education settings has not only become a policy priority
in most countries but also an important research studies that
focus on the relationship between ICT and academic
achievement.
The main focus of the study is to establish how often and
how well students use different ICTs, such as for word
processing, spread sheets, and editing, for processing or
transmitting digital information, or for email or other
communication tools. In addition to these basic operational
skills, students’ attitudes and confidence regarding ICT are
also measured.
II.

Keywords— ICT, Mathematics, Secondary School Student, Student
achievement.

I.

LITERATURE REVIEW

As information technologies developed rapidly, students’
actual ICT use became more diversified over time. The
dramatic development of the Internet provided more
opportunities for students to participate in social communities,
access information, and communicate with people around the
world (Young 2008).
Now students have their own computers and other devices
at home, ICT use is gradually becoming part of their lives.
This is quite different from early ICT use, which mostly took
place at school. Some researchers found that using computers
at home was associated with better performance (Wittwer and
Senkbeil 2008).
ICTs can be used for many different purposes, such as
entertainment and education. Regarding its entertainment
aspects, students actively participate in diverse computer and
Internet activities, such as chatting online, playing games, and
watching movies. However, students also actively engage with
computers and appropriate technologies for school and
education related tasks, for example, searching the Internet for
information, downloading class materials from school
websites, and improving their learning efficacy and methods
using certain software. ICT use could also be categorized by
locations, that is, whether ICT activities take place, at home or
at school, or elsewhere (OECD 2011; Delen and Bulut 2011).
In recent decades, school level ICT investments in equipment
and infrastructure has advanced from providing computer,
Internet access for online teaching and learning (Blackwell,
Lauricella, and Wartella 2014). Meanwhile, families are
playing greater roles in transmitting ICT influences now that
so many students have their own computers and can easily
access the Internet at home. ICT use can also be classified into
other categories; some researchers group ICT activities into
gaming, collaboration and communication, information and

INTRODUCTION

Information and communication technology (ICT) is a specific
term that refers to technologies designed for collecting,
processing, preserving and delivering information. It has been
widely recognized that the rapid development of ICT
dramatically affects every aspect of contemporary life by
changing the ways people live, work, and study in today’s
knowledge society. These changes have brought innovative
and diverse options, but they have also required us to be
information and communication technology (ICT) literate. In
general, ICT literacy is defined as the ability to use technology
tools appropriately in processing, managing, and evaluating
information and communicating with others. Students get
more opportunities by the help of ICT to explore the world by
themselves. Relationships between use of ICT and student
academic achievement were found changeable. In the area of
education, a growing body of evidence demonstrates that ICT
is an effective means for addressing education goals and
requirements. Therefore, the effects of integrating ICT into
teaching and learning on students’ development have gained
more and more attention from both education policy makers
and researchers. ICT develops rapidly and support students’
learning environments. As a result, students’ engagement in
ICT activities gives them the opportunity to learn more on ICT
knowledge, tools and skills and positively influence their
lives. However, given that students have more access to
computers and the Internet at school, students’ personal ICT
use is beneficial for outcomes, especially academic
achievement has also been explored. The development of ICT
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technical operations, knowledge and content creation and
problem solving (Biagi and Loi 2012).
Earlier ICT skill assessments primarily related to students’
use of computers and the Internet for learning and
entertainment purposes and now ICTs became media tools for
students to interact with other people. School related tasks
focused more on using the Internet to email and communicate
with classmates and teachers, download and upload school
material, and conduct simulations. According to Young
(2005), learning occurs during Internet mediated activities
because of the interwoven relationships between users, the
Internet and society. From this view, the Internet could be
regarded as a mediating tool between individuals and society
(Young 2005) through its promoting interaction and
collaboration.
A number of studies found that computer availability and
use had positive effects on students’ achievement and it
develop students’ skills in order to improve their learning
outcomes.
The most widely used method of categorizing ICT use is
by purpose, specifically for entertainment or education. In
some research, using ICT for entertainment was found to
positively influence achievement because entertainment can
help students release stress and passive emotions so that they
can concentrate on learning and enable students to think
effectively and critically, which is necessary for their learning
(Witter and Senkbeil 2008; Ziya, Dogan, and Kelecioglu
2010).
Meanwhile, a significant amount of research has found that
students’ demographic variables such as gender and socioeconomic status greatly impact their computer use (Javier et
al. 2012, Aypay 2010), as well as their academic performance
(Witter and Senkbeil 2008; Luu and Freeman 2011).
According to Bandura’s theory, self-confidence is a
significant predictor for specific tasks. Self-confidence in ICT
indicates a personal belief in the capacity to accomplish
certain ICT tasks. Guzeller and Akin (2014) found that
students’ confidence in performing high-level and Internet
related tasks was associated with higher math scores. Other
researchers found that students who reported higher
confidence with high level ICT tasks had significantly higher
levels of scientific literacy (Luu and Freeman 2011; Wittwer
and Senkbeil 2008; Sedat, Atalmis, and Erkan 2011).
A large number of studies have focused on gender
differences in learning and ICT use; it was found that girls
behaved better during ICT activities than did boys (Ong and
Lai 2006). However, in terms of the relationship between ICT
use and student achievement, there is no statistically
significant difference between male and female students
(Gumus and Atalmis 2011; Luu and Freeman 2011).
III.

Samples
For collection of data, attitudes towards ICT use as well as
their academic achievement was administered to the 100 male
and female Secondary School Students of West Bengal.
Tools
Questionnaires have been used to evaluate the students’
attitudes towards ICT use as well as their academic
achievement.
Technique
The main technique used for the data analysis was
qualitative in nature.
IV.

RESULTS AND DISCUSSION

The most important contribution of this research is
investigating the trends in the influence of ICT use on
individual student performance. The current research shed
light on the complex influences of diverse ICT uses on student
achievement in mathematics. It was found that program and
software use had less attention, whereas Internet use had more
attention.
At the school level, both school type and school average
social economic status were found to show consistently and
significantly positive relationships with student math
achievement. The family social economic status was found to
be a consistently and significantly positive influence on
student achievement. Students who have higher economic
status tend to show higher achievement indicators. Male
students on average achieved higher levels of performance in
math. According to the analysis, the extent to which students
used the Internet for entertainment had significant impacts on
their achievement in math. The intensity of students’
engagement in Internet entertainment activities had negative
relationships with their academic performance. In this research
we found that the Internet use for education purposes had a
significantly positive or negative influence on achievement no
matter whether it took place at school or at home. However,
the use at school had a significant positive influence on
student performance, but for use at home, significant negative
relationships, respectively, were found for student
achievement in math. It was also found that students with
more confidence tended to have higher scores. So higher
confidence was found to be a significant positive factor.
The analyses stated that the relationships between the ICT
use and student learning outcomes were generally positive. At
this point, we can argue that students’ more frequent ICT use
does not necessarily relate to higher scores. However, given
the dramatic changes that are occurring in modern society, this
trend could change.
One possible interpretation for the lower achievement with
the increased use of programs and software is that basic
computer operation skill levels, including word processing,
making spread-sheets, are more likely to assist students in
completing relevant tasks (Li and Ma 2010). In addition,
although ICTs have been widely accepted and integrated into
school environments. This could have been because
educational software was more often used to assist students

METHODOLOGY

Implementation of the descriptive method research design
resulted in this study. The study is qualitative in nature and
was conducted on a sample of Secondary School Students of
West Bengal. The Study was designed to obtain the influence
of ICT practice on Students’ Achievements in Mathematics in
Secondary School of West Bengal.
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who were behind, so that it did not show beneficial effects for
all students (Karpati 2004). In conclusion, although more
specific and diverse program and software use items were
included across the different testing rounds, consistently
negative associations between this type of use and student
achievement were found.
Based on the previous research, the relationship between
the frequency of using the Internet for entertainment and
student learning performance has been inconclusive, resulting
in a great deal of debate. According to the results found in the
current study, it appeared that over time, more time spent
using the Internet for entertainment did not benefit students’
learning outcomes. However, the interesting finding is that the
relationship showed a positive sign: students who used the
Internet more often for fun performed better than those who
did not. Obtain practical information from the Internet were
included as entertainment related indicators, are more
representative of advanced Internet use for information
exploration and investigation. Lee and Wu (2013) divided
online activities into social entertainment and information
seeking, and they suggested when students engage in more
online information seeking, they gain a better understanding of
how to use metacognitive strategies. Specifically, this type of
activity is more goal oriented and entails more conscious
monitoring and evaluation and better selfregulation.
Consistent with previous research (Biagi and Loi 2013),
Internet use for education purposes at school was found to be a
positive influence on student academic performance. And
Internet use for education purposes at home, the current study
found that education-related Internet use at home was
significantly positively correlated with high academic
achievement (Ravitz et al. 2002). Other researchers,
meanwhile, for example Fuchs and Woessmann (2004, cited
by Luu and Freeman 2011), had already observed that the
relationship between the two variables might not be direct
linear, just as with the relationship between time spent on
homework and student learning outcomes (Song and Kang
2012; Wittwer and Senkbeil 2008).
In alignment with previous findings, the current study
found a consistently positive relationship between ICT
confidence and student achievement in math. Therefore, an
important implication of this study is that within the ICT
related education context, confidence in using ICT has more
of an effect than frequency of ICT use.
School level variables encompassed school economic
status, expenditures and income and included average student
socio economic status, school type, quality of school
educational resources, and the ratio of web based instructional
computers; individual student socioeconomic status was also
included. Overall, it was found that both school and student
socioeconomic levels significantly influenced students’
learning outcomes. To conclude, school level ICT variables
had strong positive impacts on student achievement.
Consistent with previous findings (Notten and Kraaykamp
2009), individual student socioeconomic status had a positive
correlation with academic performance.
Males were consistently found to have better learning
outcomes than females in math, which was consistent with

previous studies (Gumus and Atalmis 2011). This gender gap
might be because female students had higher levels of anxiety,
less interest in the subjects and less confidence, which all lead
to lower achievement (OECD 2007). Additional support
should be provided for females in order to develop their
confidence and interest in math, such as introducing
interactive teaching strategies or improving classroom
environments (Liu and Wilson 2009).
V.

CONCLUSION

A number of implications related to the current analysis
have been provided for future studies. First, given the nature
of the measurement used in this research, we only intended to
explore the association between frequency of ICT use and
student academic performance. Although it is suggested that
ICT use might indicate ICT skill levels, we suggest that
further research should rely on well-designed instruments that
directly assess the range of ICT competencies.
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