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Abstract
The present paper investigates the computer based instruction 
and its effectiveness on achievement of students in mathematics. 
Computer based instruction enables the students to learn by self-
evaluating and reflecting on their learning process.   Mathematics 
achievement plays a very important role in the attainment of the 
ideal of harmonious development of a student. In this rapidly 
changing world and with the growing advancement in science and 
technology, the place of mathematics has become so vital that every 
parent today sets high goals for the students to achieve.  Computer 
based instruction plays a very important role in achievement of 
students. It motivates children to learn better by providing them 
with the immediate feedback and reinforcement and by creating 
an exciting and interesting game-like atmosphere.

Keywords
Computer Based Instruction, Achievement in Mathematics 

I. Computer Based Instruction 
Computer based instruction enables the students to learn by 
self-evaluating and reflecting on their learning process. It also 
motivates children to learn better by providing them with the 
immediate feedback and reinforcement and by creating an 
exciting and interesting game-like atmosphere. Computer based 
instruction is the term used in academic areas such as reading, 
writing and mathematics skills for students. Additionally, 
it is the broadest terms and can refer to virtually any kind of 
computer use in educational settings, including drill and practice, 
tutorials, simulations, instructional management, supplementary 
exercises, programming, database development, writing using 
word processors, and other applications [7]. With computer-
based instruction, the quality of instruction can also be carefully 
controlled. Computer based instruction reaches all students directly, 
as opposed to on-site efforts where training is often given to a 
few individuals and then relayed through them to others. It is not 
meant to replace face-to-face instruction. This type of instruction 
is meant to augment traditional education programs.
Education is the process of instruction aimed to develop the 
knowledge, skill, attitude or character of individuals to prepare 
them to live a meaningful life. To make the student – centered 
learning environment more effective, new innovative techniques 
and technology should be used in education. Because technology 
has the ability not only to incorporate the essential content of 
instruction, but also to move students to higher order thinking 
and teach lifelong learning skills. The elements of a rationale for 
using technology in teaching are as follows:  

Technology provides motivation for students by gaining • 
learner attention, engaging the learner through production 
work, increasing perceptions of control.
Technology offers unique instructional capabilities such • 
as linking learners to information and educational, helping 
learners visualize problems and solutions, tracking learner 
progress, linking learners to learning tools.
Technology gives support for new instructional approaches • 
such as: cooperative learning, shared intelligence, problem 

solving and higher level skills.
Technology increased teacher’s productivity by freeing • 
time to work with students by helping with production and 
record keeping tasks, providing more accurate information 
quickly.

Numerous research studies have documented the effectiveness of 
computer based instruction. Students often have higher academic 
achievement and better attitudes toward their schoolwork than 
is true for students taught with more traditional methods (Kulik, 
Kulik & Kohan, 1980 [13]; Lepper & Gurtner, 1989 [14]; Roblyer, 
Castine & King, 1988 [17]). Furthermore, students studying 
academic subject matter on a computer may gain an increased 
sense that they can control their own learning, thereby developing 
more intrinsic motivation to learn [18]. Computers offer several 
advantages for instruction that we often cannot achieve through any 
other medium. For one thing, instructional programs can include 
animations, video chips, and spoken messages-components that 
are, of course, not possible with traditional printed materials. 
Second, a computer can record and maintain ongoing data for each 
of the students, including such information as how far they have 
progressed in the program, how often they are right and wrong, 
how quickly they respond, and so on. With such data, one can 
monitor each student’s progress through the program and identify 
students who are having particular difficulty with the material. 
And, finally, a computer can be used to provide a instruction 
when flesh and blood teachers are not available; for example, 
computer based instruction is often used to deliver instruction 
in rural areas far removed from traditional school settings [16]. 
Using a computer in and of itself, however, is not necessarily 
the key to better instruction [6]. A computer can help students to 
achieve at higher levels only when it provides instruction that we 
cannot offer as easily or effectively by other means. There is little 
to be gained when a student is merely reading information on a 
computer screen instead of reading it in text book. With planned 
and implemented appropriately, computer based instruction help 
students to process classroom material in effective ways.   
Computer based instruction is defined as an interaction between 
students, a computer controlled display and a response entry device 
for the purpose of achieving educational outcomes [4]. Computer 
instructions have now taken so many dimensions that it can no 
longer be considered as simple derivative of the teaching machine 
or the kind of the programmed learning that skinner introduced 
[11]. Computer based instruction enables the children to progress 
at their own pace and provides them with appropriate alternative 
ways of learning by individualizing the learning process [19]. 

II. Achievement in Mathematics
Mathematics achievement plays a very important role in the 
attainment of the ideal of harmonious development of a student. 
In this rapidly changing world and with the growing advancement 
in science and technology, the place of mathematics has become 
so vital that every parent today sets high goals for the students to 
achieve. Achievement thus means all those behavioral changes, 
which take place in the individual as a result of learning experience 
of various kinds. Mathematics achievement refers to the degree 
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or level of success or proficiency attained in some specific areas 
concerning mathematics. In general it refers to the score obtained 
in the annual exams. Achievement is the extent to which learner 
is profiting from instructions in a given area of learning [8]. An 
achievement test is one which assesses the knowledge of some 
school subjects. What a person has attained in the past is usually 
quite a good indicator of his future ability [1].  Achievement tests 
how well students have mastered the subject matter in a course 
of instruction [15].    

III. Studies Related to Computer Based Instruction and 
Achievement in Mathematics
Hamilton (1995) found computer assisted instruction resulted in 
significant achievement differences for elementary and secondary 
students crossing all ability levels in mathematics [9]. 
Soe, Koki and Chang (2000) studied the effect of computer-
assisted instruction on reading achievement: A meta-analysis. 
This meta-analysis reviewed 17 research studies based on K–12 
students and revealed that computer assisted instruction does have 
a positive effect on reading achievement [20]. 
Hay (2003) conducted a study on computer assisted instruction 
in mathematics: determining the volume of three dimensional 
figures. The subjects were eighth grade general math students from 
a heterogeneous group from Palos Verde’s intermediate school. 
The purpose of this computer assisted instruction was to teach an 
in-depth, unique lesson of finding the volume of three dimensional 
figures. The pre and post test evaluation provided the assessment 
tool and results indicate that computer assisted instruction tutorial 
was valuable in helping students learn how to determine volume 
of three dimensional figures [10].
Bump (2004) studied the effect of computer based multimedia, 
interactive mathematics programme on the mathematics 
achievement of developmental mathematics college students. The 
results indicated that there is a statistically significant difference 
between the mathematics achievement of students who participated 
in a computer multimedia interactive mathematics programme and 
the mathematics achievement of students who did not participate in 
a computer multimedia interactive mathematics programme [5].
Ash (2005) studied the effects of computer-assisted instruction on 
middle school mathematics achievement. A quasi-experimental 
study was used with a two-group, pre-test post-test design. The 
control group was taught by traditionally accepted teaching 
methods throughout the study. The experimental group received 
the same traditional teaching methods plus one hour a week of 
computer assisted instruction in the form of Orchard software. The 
differences between the scores on the post-test and pre-test were 
calculated and the means of the differences from the experimental 
group and the control group were compared using a t-test. The 
results of the data analysis indicated that the use of computer-
assisted instruction in addition to traditional teaching methods is 
more effective than traditional teaching methods alone [2]. 
Iyekekpolar (2011) studied the computer-assisted instruction on 
students’ achievement in mathematics. A stratified random sample 
of 80 students made up equal number of boys and girls were 
divided into two groups i.e. the experimental and control group. 
They were taught mathematics for 10 weeks using conventional 
instruction for the control group and supplement of computer 
assisted instruction programmed packages for the experimental 
group. Pre-test and Post-test were administered to them before 
and after the experiment to determine difference in achievement, 
if any between the groups. After data analysis the findings showed 
that computer assisted instruction produced higher mathematics 

achievement in students than the conventional instructor [12]. 
Bayturan and Kesan (2012) studied on the effect of computer-
assisted instruction on the achievement and attitudes towards 
mathematics of students in mathematics education. The research 
was designed based on an experimental pre-test post-test model. 
The research was conducted in 60 ninth grade students from an 
Anatolian high-school during 2009-2010 academic year. The 
experiment group consists of 30 students and the control group 
consists of 30 students. The research is implemented by using 
computer-assisted teaching material that is developed by Flash 
MX program related with the unit of “Relation, Function and 
Operation” of the area of learning algebra and took 10 weeks. 
Computer–assisted instruction and traditional instruction 
methods were used in the experiment group and the control group 
respectively. The results demonstrated that teaching mathematics 
with a computer assisted instruction method increased student 
success significantly in mathematics lesson [3].                                             
Thus, Computer programs are interactive and can illustrate a 
concept through attractive animation, sound, and demonstration. 
They allow students to progress at their own pace and work 
individually or problem solve in a group. Computers provide 
immediate feedback, letting students know whether their answer 
is correct. If the answer is not correct, the program shows students 
how to correctly answer the question. Computers offer a different 
type of activity and a change of pace from teacher-led or group 
instruction. Computer-assisted instruction improves instruction 
for students with disabilities because students receive immediate 
feedback and do not continue to practice the wrong skills. 
Computers capture the students’ attention because the programs 
are interactive and engage the students’ spirit of competitiveness 
to increase their scores. Also, computer assisted instruction moves 
at the students’ pace and usually does not move ahead until they 
have mastered the skill. 
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