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Abstract 

The study investigated, using quasi–experimental research design, the effect of 
graphed board on students’ academic achievement in senior school 
mathematics in Oshimili North local Government Area of Delta State. The 
study involved two public senior secondary schools, randomly selected from 
nine public senior secondary schools. Each of the two selected schools was 
randomly assigned to experimental and control groups. The sample consisted 
of 200 students. 100 students were in experimental group, while another 100 
students were in control group. The experimental group had their mathematics 
lesson on graph board, while the control group had their lesson on ungraphed 
board. The instrument tagged “Mathematics Achievement Test Questions” 
(MATQ) was used in testing the students’ achievement before and after 
treatment.  Z-test was used to analysed data. The result obtained from the 
analysis showed that there was significant difference between the mean scores 
of experimental and control groups, in favour of the experimental group. 
Implications of study were discussed and recommendations made to improve 
teaching and learning.  

 
Mathematics, the science of quantity and space, occupies a key position in 

Nigeria’s educational system reflecting accurately the vital role the subject plays in 
contemporary society (Maduabum and Odili, 2006). Prigsheim and Kline (1973) in 
Igbojinwaekwu (2004) saw mathematics as occupying a central position in the school 
and has become a requirement of most disciplines in higher institutions of learning. 
Roger (1986) explains that mathematics has become the central intellectual discipline of 
the technological society, and that as the society develops, so will its quantitative aspects 
assume greater influence and dominance over its qualitative features. According to 
Osafehinti (1990) and Aminu (1995), any society which aspires to be scientifically and 
technologically developed must have an adequate level of mathematics education, since 
mathematics has ingredient for the effective articulation of the abstract elements of 
science that gives impetus to the development of technologies. Akuezuilo and 
Chinweoke (2009), stated that mathematics is the bedrock of all science subjects; 
mathematics is therefore, needed for the scientific and technological advancement of our 
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country, Nigeria. Realizing the views of the aforementioned researchers, the Federal 
Government of Nigeria (FGN) (2004) is continuously emphasizing the importance of 
mathematics in national development by making the subject compulsory for both pupils 
and students in primary and post primary institutions. Eguavon (2002) described 
mathematics as the pivot of all civilizations and technological development. Following 
Eguavon’s assertion, Imoko and Agwagah (2006), Opined that mathematics is a key 
factor in the development of any nation. Odo (1999) agreed that mathematics is a model 
for thinking, developing scientific structure, drawing positive conclusions, as well as for 
solving problems. 
 Mathematical concepts and symbols are used in expressing the physical laws of 
nature (Tsue and Anyor, 2006). Therefore, mathematical concepts and methods provide 
scientists with insight into and about natural phenomena. Egbugara (1980) indicated that 
algebra, trigonometry, graphs, calculus and differential equations are the mathematical 
concepts used in physics. Jegede (1979) identified ratio, charts, proportions, 
measurement and statistics as the mathematical concepts applied in biology. Ikeobi 
(1994) and Njoku (1997) opined that chemical kinetics, chemical equilibrium, 
stoichiometry, mole concepts, solubility, electrolysis, redox reactions and ionic 
equations are areas in chemistry that require a good knowledge of mathematical 
concepts. 

    Following the importance of mathematics in the society and the strategic 
position it occupies in the school system, Maduabum and Odili (2006) asserted that for a 
nation such as ours aspiring for scientific and technological take-off, the need to pay due 
attention to our students’ academic performance  in mathematics cannot be over 
emphasized. Akuezuilo and Chinwoeke (2009) agreed that for students to have high 
academic achievement in mathematics and science subjects, teachers should be able to 
skillfully apply relevant instructional materials in order to drastically reduce the abstract 
nature of mathematics and science. Supporting Akuezuilo and Chinwoeke(2009), Gbodi 
and Layele (2006) and Alio, Ude and Okoye (2009) pointed out that the application of 
relevant instructional materials in teaching science and mathematics, at the right time, 
gives better results than mere talking and writing. 

 
Statement of the Problem 
 Igbojinwaekwu (2009) pointed out that a survey of West African Examinations 
Council (W.A.E.C) and National Examinations Councils (N.E.C.O) mathematics 
question papers from 1990 to 2009 showed that graphical questions occur yearly, yet 
most mathematics teachers use only chalkboard, textbooks and chalk as instructional 
materials during teaching-learning process. He added that a survey of secondary schools 
in Delta State Capital Territory on availability of essential instructional materials 
revealed that no secondary school has graphed board for easy learning of graphical 
topics in mathematics and science subjects. It was an academic eye-sore when teachers 
were seen, in different occasions, using un- graphed board to solve or teach graphical 
topics thereby giving the students inaccurate solutions to problems. The need to 
ameliorate the problems of teachers and students in the teaching-learning process of 
graphical concepts in mathematics, having known that graphed board is a very important 
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instructional material in the study of mathematics and that no study has linked it to 
academic achievement of students, gave birth to this study.  
 The statement of the problem is, therefore, stated thus: how effective is the use 
of graphed board in the enhancement of academic achievement of students in senior 
school mathematics?  
                                    
 Purpose of the Study 

Generally, the purpose of this study was to investigate whether the use of 
graphed board in teaching-learning process enhance academic achievement in graphical 
topics in mathematics. Specifically, this study is to find out whether the use of graphed 
board gives better academic achievement to students in solving quadratic equations 
graphically.  

 
Null Hypothesis 
 The following hypothesis was stated to guide this study. 
Ho1: There is no significant difference between the mean scores (Ms) of students in the 
experimental and control groups in senior school mathematics. 
 
Methodology 
 The design applied in this study was a pretest –posttest quasi-experimental 
research design. This was because intact classes were used; complete randomization was 
not possible because of the administrative set up of the school. 
The population of the study comprised 3,440 senior secondary two (SS 2) students in the 
9 state senior secondary schools in Oshimili North Local Government Area (ONLGA) 
of Delta State. The sample of the study was 200 SS 2 students from two senior 
secondary schools, randomly, selected from the 9 State senior secondary schools in 
ONLGA of Delta State. Students from one of the schools were in the experimental 
group, while students in the other school were in the control group. The two selected 
secondary schools were randomly assigned to their respective groups. Students in the 
experimental group were taught with graphed chalkboard, while their counterparts in the 
control group were taught with ungraphed chalk board. 
 
 The instrument used, in collecting data, for this study, was researcher made 
Mathematics Achievement Test Questions (MATQ). The test consisted of 20 multiple 
choice mathematics test items on the concept of solving quadratic equations graphically 
that was taught to students. The instrument was validated by two science education 
experts in mathematics and two experts in test development based on relevance & 
coverage of units of work and stated objectives. Kunder-Richardson 21 (K-R21) 
estimate was used to determine the reliability coefficient of the instrument and was 
computed to be 0.95. 
 
 Two teachers, each from the two selected secondary schools, taught the 
students. The teachers underwent training programme for one week before they were 
certified good enough to teach the students. The researcher prepared uniform lesson 
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notes for the teachers based on graphical solutions of quadratic equations. The two 
teachers used in this study had the same years of experience and were degree (B.Sc. Ed) 
holders in mathematics. 
 The students in both groups were pretested before the commencement of 
learning. The students were taught for three weeks, after which they were post tested. 
The mean scores (MS) for both the pretest and post test of the students in both 
experimental and control groups were calculated and compared. Z-test were used to find 
out whether the difference in posttest MS of students in experimental and control groups 
was significant.               
 
The results of this study are summarised in tables 1 and 2.   

Table1: Z-test of Pretested Mean Scores (MS) for the Experimental and Control 
Groups in Senior School Mathematics 
 

Group  N MS(%) SD 
(%) 

df Zcal Zcrit P 

 
Experimental 
 

 
100 
 

 
28 
 

 
11.0 
 

 
198 

 
1.04 

 
1.96 

 
< 0.05 

Control 100 29 12.0 

 
Results    

Data in table 1 show the Z-test result of pretested MS for experimental and 
control groups. The MS for experimental group is 28%, while that of the control group 
is 29%. The table also shows that zcal = 1.04, indicating that the experimental group MS 
is not significantly different from control group Ms at 0.05 level of significance and 198 
df in a 2-tailed test. The implication is that the two groups are homogenous and 
comparable and so, comparable enough to take part in this study. 

 
HO1:   There is no significant difference between the MS of students in the experimental 
and control groups in the senior school mathematics. 
 
Table 2: Z-test of Posttested Mean Scores (Ms) for Experimental and Control 
Groups in Senior School Mathematics 
 

 Group  N MS(%) SD(%) df Zcal Zcrit P 
Experimental        100         71              9.1 
 

 
 
198 

 
 
7.98 

 
 

1.96 

 
 

< 0.05 Control                100          60              9.3 

 
Data in table 2 show the z-test of posttested Ms of experimental and control 

groups. The Ms for experimental group is 71%, while that of the control group is 60%. 
Zcal = 7.98, showing that the experimental group MS is significantly greater than the 
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control group Ms at 0.05 level of significance and 198 df in a 2 –tailed test. Therefore, 
Ho1 is rejected. That is, the experimental group who were taught with graphed board had 
better academic achievement than the control group taught with ungraphed board. 
 
Discussion 
 This study investigated the effectiveness of the use of graphed board, during 
teaching- learning process, on academic achievement of students in senior school 
mathematics. The finding in this study showed that the pretested MS of both 
experimental and control groups were not statistically different. However, the posttested 
MS of both experimental and control groups were statistically different, with the 
experimental group having the higher MS or better academic achievement. This finding 
agrees with Akuezuilo and Chinweoke (2009), who pointed out that for students to have 
high academic achievement in mathematics and science subjects, teachers should 
skillfully and effectively apply relevant instructional materials during teaching-learning 
process in order to drastically reduce the abstract nature of mathematics and science to 
the barest minimum. Also, the finding of Gbodi and Laleye (2006) and Alio, Ude and 
Okoye (2009) are in alignment with the finding of this study. They opined that the 
application of relevant instructional materials during teaching-learning process give 
better results than mere talking and writing. 
 The implication is that teachers should be provided with adequate and relevant 
instructional materials in the school. Another implication is that teachers should use 
graphed board to teach students graphical topics in secondary schools.  
 
Conclusion  
 The experimental group had better academic achievement than the control 
group. The researcher came to a conclusion that the treatment (use of graphed board) 
given to the experimental group resulted in the higher significant MS. It is, therefore 
recommended that a workshop/ seminar should be organized for mathematics teachers 
on how to skillfully and effectively use graphed board to enhance higher academic 
achievement in graphical topics in mathematics and science subjects. 
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