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Abstract 
The study used the pretest-postest control group design to investigate the effect of information 

visualization technology (computer based technology) on students academic performance in 

Mathematics. Specifically, the study examined the influence of computer based technology. The 

study adopted a quasi-experimental design. The population consisted of all Junior Secondary 

School Two (JSS II) students in Ido/Osi Local Government Area of Ekiti State. Two co-educational 

schools were purposefully selected. A total number of (100) students were involved in the study. A 

researcher designed treatment package was used for the experimental group while the control 

group was taught using conventional method. Mathematics Achievement Test (MAT) and students 

Attitude towards mathematics scale (SATMS). Face and content validity was carried out on the 

instruments. The reliability coefficients of 0.76 and 0.82 were obtained for MAT and SATMS 

respectively. Results of the study showed that there was a significant difference between 

performance mean score of students in the pre-test and post-test scores of the group exposed to 

exposed to experimental and control groups. There was a significant difference between the 

attitudinal mean scores of students in the groups exposed to experimental group and the control 

groups. The data collected were analysed using t-test. The study recommended among others that 

all professional mathematics teachers should be computer literate and that adequate facilities 

should be provided by the government. 
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Introduction 

The knowledge of mathematics is basic to science and technology. It is a pillar upon 

which scientific and technological advancement rest (Popoola, 2008). It serves the unique 

premise of being the foundation upon which all forms of the scientific discoveries are built. 

A sound background in Mathematics is essential for effective solution to mathematical 

problems and everyday life. It will also help students to be adequately equipped to pursue more 

advanced mathematics in statistics. As such, good instructional strategies are necessary for 

mathematics in the secondary schools. Some researchers such as Oyinloye and Popoola (2011) 



are of the opinion that students centered strategies which involve a lot of activities where learner 

construct and are engaged on their own knowledge and understanding rather than the teacher-

centered will enhance learning and good achievement. 

Studies have established lots of results on students achievement using several 

instructional strategies, which are related to student-centered, teacher-centered and parent-related 

factors.  

Stinson (2004). Yet, the achievement of pupils in mathematics is still relatively poor. 

Teachers of mathematics are now deliberately or otherwise shifting focus from the conventional 

“Chalk-and-talk” instructional devices to some other forms that are relevant to computer age and 

cyber-generation. 

This study intents to reflect the achievements of computer based technology especially in 

the secondary schools as a medium of instruction for effective teaching of mathematics. Hence, 

there is the need to investigate the level of pupils’ achievement in mathematics through this 

technology and the conventional method. Information Visualization Technology (computer 

based technology) involves the use of computer system to access, display and transmit 

information consisting of relevant knowledge, skill, and value orientation to learners in formal 

educational strategy. An effort to make the best use of this technology is synonymous with effort 

to increase the quality and availability of education at affordable costs. As media and system, 

technology is widely being used to deliver coherent instruction in the education system, 

depending on age and background of the learners. 

The use of computer based technology helps to facilitate effective teaching and learning 

of Mathematics, and to clarify a concept or introduce information in simple and more easily 

comprehensible forms. It embraces the use of audio, visual and audio-visual resources in 

processing information in teaching learning of mathematics in secondary schools and other level 

of education as the case may be. 

It is a form of computer-based learning that involves learner-centeredness, activity and 

task-based participatory, interactive, collaborative and active group activities as they may be. 

The purposes is to provide a broad spectrum of opportunity for both the teacher and the learner 

to enhance effective teaching-learning of mathematics. This could improve pupils learning 

capability and productivity of teachers (Oyekan, 2006). Studies have shown that students get 

motivate and interested merely visualizing information on the relevant subject matter on their 

own. It encourages learning and make learning to become permanent in learners and that higher 

academic grade were related to computer based instruction and information visualization. 

technology of teaching and learning mathematics. 

The information aspects of information visualization technology which include radio as 

well as new digital technologies such as computer system, handsets and internet have been tested 

as potentially powerful enabling tools for education change and reform (Tinio, 2014). For 

development of muscle coordination, information such as telephones and telecommunication 

products, video, equipment websites, message system and computer hardware, information 

technology is daily giving birth to new concepts, new products and new ideas which radically 

transform our education. These cyber generation at different level of education in Nigeria have 

been involved in so many computer and internet activities both in their houses and outsides. 

Most of them use mobile phones to access information text messages and play game. These serve 

as a good background for information visualization technology in their classrooms for effective 

learning of Mathematics. 



Mathematics is a core subject in the primary and secondary education in the National Policy on 

Education (FRN, 2013). Mathematics is a part of the universal education and it appears in the 

curriculum for all children Adebayo (2005) suggested different mathematical goals for different 

levels of schooling since the types of mathematics taught varies according to the perceived 

ability of the pupils. 

Popoola and Kolawole (2010) submit that the performance in mathematics especially in 

external examination has been very poor. It is therefore necessary to investigate what would 

improve their achievement in mathematics. On this premise, the teaching and learning of the 

secondary schools should be taken seriously. 

Sandah (2003) submittes that despite the training and retraining of teachers in the 

secondary schools, most teachers find it very difficult to desist from chalk-and-talk medium of 

teaching mathematics. This is the among factors that might influences the performance of the 

students attitude towards mathematics which is one of the important factor that has been 

consistently studied. 

Ogoni (2003) was of the opinion that poor attitude developed through repeated failures 

has been blamed on the teachers. It therefore rests squarely on the teachers to change the 

negative attitude at least partly through high quality instructional strategy as being proposed in 

the computer based technology. Studies carried out by Adelodun (1979), pointed out the 

inadequacies of the lecture method when compared with some teaching methods such as 

discussion method since this method has limited value to achieve attitudinal changes. 

The correlation between attitude and achievement is frequently higher for mathematics than for 

school subjects with more verbal content (Popoola 2011) 

Many students had heard a lot from their seniors in school and from friends that 

mathematics is difficult and so they are biased. Others find themselves studying a subject they 

would not love to study under ideal situation some are frustrated and discouraged thus, they lack 

the interest that will motivate them to practice mathematics and therefore learning becomes 

obviously difficult for them. 

Attitude is the way an individual, feels thinks and is predispose to act toward some aspect 

of his environment (Adedayo, 2005). The importance of attitudinal outcomes in the teaching 

process in mathematics has been acknowledged. (Adelodun (1979) pointed out that students have 

always expressed their feelings that they dread mathematics. He claimed that, in most cases, this 

fear was passed on the students by the teacher and this fear stayed with them for the rest of their 

education. 

 

Statement of the Problem 

The problem of poor achievement of students in mathematics is of great concern to 

mathematics education and relevant stakeholders in education. One major factor that could 

contribute to this situation is the inability of the teacher to define what techniques could be 

relevant to the pupils age, environment. 

The paper examines the use of the conventional techniques and that of information 

visualization technology, most especially for the cyber-generation. It is the concern of this paper 

to delve into which of this method will be most appropriate for effective teaching and learning of 

mathematics, in order to improve the learning outcomes of mathematics and attitude of students 

towards secondary school, for a better preparation for the higher levels of education. 

 

 



Purpose of the Study 

The purpose of the study is to investigate the effects of computer based technology of 

teaching on the performance of teaching, this cyber generation (Isaac, 2011) 

1. To compare the performance of mathematics students taught with information 

visualization technology computer based technology and those taught with conventional method 

2. To investigate the effect of information visualization technology (IVT) on students’ 

attitude towards mathematics 

3. It examines the effect of conventional strategy in their attitude towards mathematics 

hypotheses 

4. There is no significant difference in the academic achievement of students exposed to 

information visualization technology (IVT) and those taught by the conventional method 

5. There is no significant difference in the attitude mean scores of students exposed to 

information visualization technology (IVT) and those taught by the conventional method. 

 

Research Method 

This study adopted experimental design which involves the use of t-test for the analysis 

of the data collected on the study. Purposive sampling techniques was adopted for the study. The 

purposive selection was justified for the purpose of ensuring the availability of electricity power 

supply, computer systems, or other alternatives like lap-tops. One hundred (100) students were 

randomly selected in Ido Osi Local Government Areas that met the criteria. The students were 

contacted in their different schools, where their class teachers serve as research assistants. The 

participants’ age range was 10-14 years. The research assistants helped in administering the 

instruments for the two (2) groups, experimental group and control group. 

 

Research Instruments 

The instrument used were Mathematics Achievement Test (MAT) indices, Logarithms, 

surds, and equations. A self-designed questionnaire which consisted of (20) multiple-choice 

items. Eliciting information from students on the rudiments of mathematics of the topics to 

actually 

 

Research Procedure 

Before the commencement of data collection, each of the schools involved in the study 

were visited by the researcher to seek the consent of the school principals to use the school 

students. teachers’ unstructional guide was developed by the researcher as a guide for 

participatory teachers in the teaching methods for both groups (conventional and computer based 

technology). The research assistants were trained for one week before the treatment was given to 

the experimental group. Based on the training given to the research assistants, the experimental 

group was taught on the grammar aspect of mathematics and the test items were administered. 

The control group was also taught with the conventional method and the same test items were 

administered. Students attitude towards mathematics scale (SATMS) consists of 20 items 

questions worded in a 4 point likert type rating scale of strongly agree (SA) = 4; Agree (A) =3, 

Disagree (D) = 2 and strongly Disagree = 1 

The data collected for the study were analyzed using t-test statistical method and the two 

hypotheses were tested at 0.05 level of significance. 

 

 



Results 

Hypotheses One: There is no significant difference in the academic achievement of students 

exposed to Information Visualisation Technology (IVT) and those taught with conventional 

method 

Table 1: t-test analysis showing the difference in the performance of students taught with 

computer based technology and those taught with conventional 

Variables N X SD DF t-cal t-table Remark 

IVT 60 17.35 5.72 98 5.68 1.96 Significant 

Conventional 40 7.05 2.45     

Significant at P<0.05 alpha level. 

 

From Table 1 above, the calculated t-value (5.68) is greater than the t-table value (1.96) at 0.05 

level of significance, hence the null hypothesis was rejected. This indicate that, there was 

significant difference in the academic achievement of students, in favour of students taught with 

IVT (x=17.35) who performed significantly better than those taught by conventional method 

(x=7.05) 

 

Hypotheses Two: There is no significant difference in the attitude of students towards 

Information Visualisation Technology (IVT) and those taught by the conventional methods. 

 

Discussion 

The finding of this study shows that there is a significant difference in the achievement 

score of the two groups. The experimental group (IVT) performed significantly better than the 

control group (conventional method). The results also reveals that IVT was successful in 

enhancing academic achievement in mathematics in the secondary schools, especially for this 

cyber-generation. 

The finding implies that the intervention strategy Information Visualisation Technology 

(IVT) is effective in enhancing students improve attitude of students towards mathematics. The 

findings corroborate the assertion of stinson (2004) that Information Visualisation Technology 

(IVT) facilitates learning better than any teacher dominated method. This is also to buttnes 

Popoola (2008) opinion that the global trend is wheeling round, focusing and emphasizing the 

use of ICT in all works of life, therefore Information Visualisation Technology which is a 

product form of ICT should soon be in common use in all primary schools. Hence, traditional 

models should give way to CBT educational empowered by teachers and academic development 

by secondary school pupils 

Table Two: t-test showing the difference in the attitudes of students taught computer based 

Technology toward mathematics and attitude of students taught using conventional method 

Variable N X SD DF t-cal t-table Remark 

IVT 60 25.35 5.75 98 54 1.96 Significant 

Conventional 40 7.55 1.73     

S=Significant at P<0.05 alphal level. 

 

From Table 2 above, the t-cal value (5.11) was greater than t-table (1.96) at 0.05 level of 

significant. It implies that there was significant difference in the attitude of students taught using 



Information Visualisation Technology (compute based technology) towards mathematics and 

attitude of students taught using conventional method (x=7.55) 

 

Conclusion 

The finding of this study showed that students performance was enhanced when exposed 

to computer based technology (IVT). This is on the condition that adequate resources are 

provided for the effective utilization of Information Visualisation Technology (IVT) in schools. 

Also, if appropriate intervention remedial programmed are put in place in for the teachers on 

effective use of the models, pupils will easily overcome the various problems they encounter in 

mathematics. 

 

Recommendations 

Based on the findings of this study, the following recommendations are made. 

1. Teachers should be trained on how to make use of ICT to teach secondary school 

students 

2. Computer education should be made compulsory for teachers and students as from the 

junior secondary school level 

3. Students should be properly trained on the use of computerized instructional media so 

that they can approximately use the modern instructional technology 

4. Games and other software distracters should be installed on the system 

5. The Nation must be serious with the problems associated with the implementation of the 

national ICT Policy, grossly inadequate supply of electricity, low computer literacy level among 

teachers and resistance in change to using ICT by teachers 

6. In-service training in the application of ICT to teaching various subjects should be given 

from time to time to teachers at all levels 

7. Adequate provision should be made for regular electricity power supply in all schools or 

that alternative arrangement should be provided by the schools in collaboration with the parent 

for effective use of technology 

8. The teacher-centred of chalk and talk should be avoided because it seems not functioning 

and workable for the cyber-generation. 
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