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Abstract 

This study considered the yet unsatisfactory Nigerian students’ achievement in both internal and external 

examination in Mathematics. The researchers identified some of the factor’s responsible factors responsible 

for this to include among others, the use of inappropriate instructional methods adopted by teachers to teach 

Mathematics and the difficulty of some topics in Mathematics such as Mensuration. Hence, the major objective 

of the study was to determine the effect of computer video instruction (CVI) on students’ achievement. The 

paper also examined the influence of gender and scoring levels on their achievement of students in 

Mensuration. 

A pre-test post-test non-equivalent non randomized control group design was adopted. The population of the 

students comprised all SS 1 students in the Federal Capital Territory (FCT), Abuja, Nigeria. The sample for 

the study was 133 (71 male and 62 female) consisting of 2 intact classes of SS 1 students selected using 

multistage sampling technique and assigned to experimental and control groups. The research instrument was 

Mathematics Achievement Test (MAT). The reliability index for MAT was found to be 0.84. mean and standard 

deviation, t-test, ANOVA and ANCOVA were used to answer the research questions and test their 

corresponding hypotheses. 

 The findings were that: 

i. significant effect of CVI existed on students’ achievement in Mensuration (F (1. 132) =16.928, p <0.05); 

ii. significant difference did not exist in the achievement mean scores of male and female students taught 

mensuration using CVI and 

iii. significant difference existed in the achievement mean scores of high, medium and low scorers (F (2. 73) 

=149.568; p <0.05) 

The study concluded that CVI is a good instructional strategy capable of enhancing students’ 

achievement in Mathematics. This means that CVI will increase students’ achievement in Mathematics 

irrespective of their gender. 

 

Mathematics is an important subject in Nigeria being core and compulsory. Every student at the secondary 

school level must have a credit pass in it to be able to further his or her education at the higher level. This core 

and compulsory status given to Mathematics may not be unconnected with the serious need of its knowledge 

by any nation of the world for their scientific and technological development. The subject indeed has a major 

role to play in the development of individuals, societies and nations at large. There is a growing need for 

scientific and technological development everywhere in the world, which is practically unrealizable without 

the sound knowledge of Mathematics. 

 Most professions practically depend on the knowledge of Mathematics to carry out their functions. The 

discipline of accounting requires an in-depth knowledge of Mathematics both in principles and practice. 
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Engineering also has its basis from Mathematics (Ekwue & Umukoro, 2011). This was supported by Salman 

(2005) who opined that Mathematics is an indispensable tool in the study of science and technology. No nation 

can develop scientifically and technologically without paying serious attention to the teaching and learning of 

Mathematics. 

 Also, according to Harbour-Peters (2001), Mathematics as a subject containing themes that are relevant 

to the solution of everyday problems has been made a core subject in the secondary school programme. This 

makes students’ use of Mathematics knowledge unavoidable and compulsory whether or not they are interested 

in the subject. The students at both primary and secondary school levels are made to attend Mathematics classes 

compulsorily, and they are expected to perform well in the subject to be able to progress in their education. In 

other word, whether Mathematics is positively or negatively perceived by students, it is one of the compulsory 

subjects to be learnt, mastered and passed at both primary and secondary schools in Nigeria. 

 However, as serious and important as the subject is, it is rather unfortunate that secondary school 

students seem to have some difficulties in coming out with good grades both in its internal and external 

examinations. Amazigo (2000), Adebule (2004), Nwangu (2005), Kolawole and Ajetumobi (2014) have 

attested to the fact that learners’ performance in Mathematics at primary and secondary school levels in both 

internal and external examinations have remained unsatisfactory. 

 There was a fluctuating trend in Nigerian school students’ performance in Senior School Certificate 

Examinations in Mathematics for the period between 2016 and 2020. The percentage pass in 2016, 2017, 2018, 

2019 & 2020 were 68.42%, 71.56%, 59.22%, 64.18, & 65.24% respectively. Although the result looks good, 

it is still not satisfactory because 31.58%, 28.44%, 40.78%, 35.82% and 34.76% of students failed or did not 

pass at credit level in those considered years, which is still not desirable.  

Therefore, the concern of every well-meaning stakeholder in education is therefore expected to be geared 

towards improving the performance of students in Mathematics with a view to reducing the percentage failure 

and upgrading the percentage pass. 

Table 1 shows the trend of students’ performance in the West African Senior School Certificate 

Examinations (WASSCE) in Mathematics between 216 and 2020:  
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Table 1: Trends of Students Performance in WASSCE Mathematics in Nigeria from 

               2015-     2020 

Year Total 

Enrollment 

No. of 

Candidates 

that sat for 

Exams    

No. and % 

of (A1-C6) 

at credit 

level        

No. and % 

(D7-E8) 

(Ordinary 

Pass) 

No. and% 

of  F9 

(Failure) 

2016 1, 556,142 1,544,758 1,056,923 

(68.42%) 

303,545 

(19.65%) 

184,290 

(11.93%) 

      

2017 1,567,016 1, 559, 162 1,115,736 

(71.56%) 

175,718 

(11.27%) 

267,708 

(17.17%) 

 

2018 1, 620,762 1,559,416 923,486 

(59.22%) 

323,313 

(20.73%) 

312,617 

(20.05%) 

      

2019 1,628,834 1,590,089 

(95.45%) 

1,020,519 

(64.18%) 

240,959 

(15.155%) 

328,611 

(20.67%) 

 

2020 1, 629,381 1,538,424 1,003,668 

(65.24%) 

318,763 

(14.04%) 

215,993 

(20.72%) 

      

Source: Statistics Section, WAEC Office, Yaba, Lagos (May, 2020) 

 

Some factors have been identified by researchers to be responsible for students’ unsatisfactory performance 

in Mathematics. Okpala (2011) revealed that the main cause of  poor performance in Mathematics is the 

method adopted by teachers which is the major factor that affects students’ understanding of Mathematics and 

Mathematics concepts. The researcher also attributed lack of ICT integration into the teaching of Mathematics 

as part of the factors. Obioma (2011) similarly identified poor teaching methodology as one of the factors 

responsible for students’ poor performance in Mathematics. 

 

 Apart from the factors identified to be responsible for students’ unsatisfactory performance in Mathematics, 

it has also been discovered that some topics in the senior Secondary School Mathematics Curriculum are 

particularly difficult for students to pass. For example, the annual WAEC Chief Examiner’s reports for the 

past five years consistently indicated that Mensuration is particularly an area of weakness for Mathematics 

candidates. The reports on General Mathematics Papers for November/December 2016 & 2017 and May/June 

2018 consistently indicated candidates’ weakness in Mensuration. This suggests that items on Mensuration in 

Mathematics Examinations are parts of the reasons why students perform not too well in the subject. 
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Statement of the Problem 

 

 Fluctuation in the trend of senior school students’ performance in external examinations in Mathematics 

has become a source of worry to relevant stakeholders. One of the major factors identified to be responsible 

for the poor performance include the use of inappropriate and non-effective teaching methodology adopted by 

teachers. Apart from this factor, WAEC Chief Examiner’s report indicated that Mensuration is one the topics 

in the Senior School Mathematics Curriculum that students specifically have challenges with. This suggests 

that mensuration items in external Mathematics examinations are part of the reasons for students’ 

unsatisfactory performance in the subject. 

 

 However, Education Researchers such as Onasanya and Adegbija (2007) posited  that the use of computer 

instructional aids such as video instruction could assist teachers and learners, promote positive change in 

students’ attitude towards learning, increase students’ willingness to learn  and foster performance. When 

normal Mathematics classroom instructions is aided and enhanced through computer technology such as 

computer video instruction, it is assumed that it will encourage students’ active participation, enhance their 

interest and reduce their anxiety in the subject. 

  

Hence, this study investigated the effects of Computer Video Instruction (CVI) on senior school students’ 

achievement in mensuration in Gwagwalada, Nigeria.  

 

Purpose of the Study 

 The main purpose of this study was to determine the effects of Computer Video Instruction (CVI) on 

senior school students’ achievement in Mensuration in Gwagwalada, Nigeria. Specifically, the study 

determined the: 

1. difference in the achievement mean scores of students taught Mensuration using CVI and those taught 

without CVI; 

2. difference that exists in the achievement mean scores of male and female students taught Mensuration 

using CVI; 

3. difference in the achievement mean scores of high, medium and low scorers taught Mensuration using 

CVI. 

Research Questions 

 In order to give focus to this study, answers were provided to the following questions: 

1. what is the difference in the achievement mean scores of students taught Mensuration using CVI and 

those taught without CVI?  

2. what is the difference in the achievement mean scores of male and female students taught Mensuration 

using CVI? 

3. what difference exists in the achievement mean scores of  high, medium and low scorers taught 

Mensuration using CVI?  
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Research Hypotheses 

 The following corresponding hypotheses were tested in the study: 

Ho1: there is no significant difference in the achievement mean scores of students taught Mensuration 

using CVI and those taught without CVI; 

Ho2: There is no significant difference in the achievement mean scores of male and female students 

taught mensuration using CVI; 

Ho3: There is no significant difference in the achievement mean scores of high, medium and low scorers 

taught mensuration using CVI. 

Methodology 

The main design for this study was quasi-experimental design of the type pre-test, post-test, non-

randomized and non-equivalent control group. Two groups were involved, the experimental group (which was 

exposed to computer video instruction) and the control group (which was not exposed to computer video 

instruction). Both groups were subjected to pre-test and post-test. The design is a 2 x 5 quasi-experimental 

design illustrated as follows:                                  

 

O1 X1 Y1Y2 Z1 Z2Z3O2 

           - - - - - - - - - - - - - - - - - - - - - - - -        

O1 - Y1Y2 Z1Z2Z3 O2 

 

Population and Sample 

The population for this study were all senior school one (SS 1) students in Nigeria. The choice of SS1 

students was premised on the fact that the preliminary aspects of Mensuration which is the topic being 

considered in this study is expected to be covered in the SS 1 curriculum. The target population consisted of 

all SS 1 students in Gwagwalada, Abuja. Multi-Stage Sampling Technique was used to select samples for the 

study.  

The first stage involved the purposive selection of two co-educational schools that are far apart from 

each other within Gwagwalada Area Council. The schools were purposively selected because the schools to 

be used for this research were expected to have basic amenities such as electricity supply and spacious 

classroom facilities that could be used for video class.  

The second stage involved random selection of an intact class, precisely a science class out of the 

science classes from each of the two schools. The third stage involved random assigning of the two schools to 

experimental and control group. After randomly determining the control and experimental group, pretest was 

administered to the two groups. 

There were three (3) major instruments for this study. The first instrument was the treatment, which was 

the video instruction on Mensuration. The video instruction was transmitted from the computer to a big flat-

screen television through a transmission cable called HDMI, which transmits both audio and video effects 
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from enhanced computer systems to the television. This system worked better than a projector platform in 

terms of the super quality of the image and voice production. There was also little or no interference of light 

on the quality of the video production.  

The experimental class received instruction on Mensuration from the enhanced computer video platform 

while students in the control class received conventional instruction on Mensuration from their teacher. The 

researcher developed the Computer video instruction with the assistance of computer animation professionals 

from a computer outfit in Abuja.  

The video instruction project covered the selected topics under Mensuration, which include length of arc, 

length of chord, area and perimeter of sector, area and perimeter of segments, surface area and volume of solids 

such as cube, cuboids and cylinders. A trained Mathematics instructor handled the video instruction.  

The two instructors (video and normal classroom instructors) who are experienced Mathematics teachers 

made use of prepared harmonized lesson notes for all the topics taught. The video instructor after being 

properly trained by the researcher presented his lessons while being video recorded. The animations of all 

diagrams in the lesson were fully and professionally incorporated, and all statements emphasized by the 

teacher, especially the formulae derived and  mathematical steps taken while working out solution to problems 

are boldly and professionally zoomed in the video to capture students’ attention.  

A total of five lesson periods of 80 minutes was used for the intervention. This was achieved together with 

test and questionnaire administrations in three weeks without necessarily disrupting the school calendar of the 

selected schools.  

The second instrument was Mathematics Achievement Test (MAT). This contained 25 relevant test items 

on Mensuration carefully drawn by the researcher. MAT was 25-item multiple choice test drawn on 

Mensuration which was the topic of interest in this work. Respondents answered the question by choosing one 

correct option from the four options provided. 

The third instrument was harmonized lesson note on Mensuration. The researcher sourced lesson notes on 

Mensuration from the regular Mathematics teachers of both schools and then harmonized the notes for the 

purpose of the study. The researcher compiled the lesson notes from the teachers of the selected secondary 

schools, went through them and got other relevant notes on the topic to draw harmonized lesson notes. The 

eventual lesson notes so harmonized were used for the video instruction and also used by the teacher to teach 

students in the control group. 

Data Analysis 

Research question 1 was answerd using Mean and Stadard Deviation while research  question 2 was 

answered using t test and research question 3 was answered using ANOVA. Hypothesis 1 was tested using 

ANCOVA, while hypothesis 2 was tested using t test and hypothesis 3 was tested using ANOVA. The data 

were analyzed at 0.05 alpha level using the Statistical Package for Social Science (SPSS) version 21.0. 
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Findings and Discussions 

The findings of this work are as follows: 

Table 2: Gender Distribution of the Respondents 

 

Gender Frequency Percentage (%) 

 

Male 71 53.4 

Female 62 46.6 

Total 133 100.0 

 

Table 3 shows that 74 (55.6%) of the subjects were in Experimental group and 59 (44.4%) were in 

Control group based on the intact class selected for each group based on the intact class selected for each 

group. 

 

Table 3: Distribution of the Respondents Based on Group 

 

Group Frequency Percentage (%) 

 

Experimental 74 55.6 

Control 59 44.4 

Total 133 100.0 

 

Answers to all the research questions and results of the hypotheses testing are presented as follows: 

Research Question 1: What is the difference in the achievement mean scores of students taught Mensuration 

using CVI and those taught without CVI? 

Research Hypothesis 1: There is no significant difference in the achievement mean scores of students taught 

Mensuration using CVI and those taught without CVI. 

In Table 4, students exposed to CVI had higher achievement mean score of 56.1 than those not exposed 

to CVI who had lower mean score of 41.0 which indicated a difference of 15.1 in the achievement mean scores 

of the groups. 

 

Table 4: Achievement Mean Scores of the Two Groups 

 

Group Mean Std. Deviation  

Experimental 56.1 18.10  

Control 41.0 9.53  

  

In order to determine whether there is a significant difference in the achievement mean scores of 

students in the two group, the respondents’ scores were analyzed using ANCOVA. Table 4 shows df (1, 132) 

and F value of 16.928 which is significant at 0.05 alpha level. Hypothesis 3 is therefore rejected since P value 
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0.000 is less than 0.05 alpha level (0.000 < 0.05). This implies that there is significant effect of computer video 

instruction on students’ achievement in Mensuration. The posttest mean score of the two groups shown in 

Table 9 further confirms this. 

 

 

Table 5: Analysis of Covariance of Achievement Mean Scores of Students in the Two Groups 

 

Source Type III 

Sum of 

Squares 

Df Mean 

Square 

F Sig. Partial Eta 

Squared 

Corrected 

Model 

8680.463a 4 2170.116 9.937 .000 .237 

Intercept 33860.810 1 33860.810 155.055 .000 .548 

Pre_Test 633.635 1 633.635 2.902 .091 .022 

Group 3696.618 1 3696.618 16.928 .000 .117 

Gender 170.632 1 170.632 .781 .378 .006 

Group * Gender 449.171 1 449.171 2.057 .154 .016 

Error 27952.559 128 218.379    

Total 361972.000 133     

Corrected Total 36633.023 132     

a. R Squared = .237 (Adjusted R Squared = .213) 

 

Research Question 2: What is the difference in the achievement mean scores of male and female students 

taught Mensuration using CVI? 

Research Hypothesis 2: There is no significant difference in the achievement mean scores of male and female 

students taught Mensuration using CVI. 

To determine the difference in the achievement, mean scores of male and female students, the 

respondents’ scores were analyzed using t-test. Result from table 5 shows that t value yielded 0.464 which is 

not significant with P value 0.644 > 0.05. This shows a non-significant result.  Hence, the null hypothesis is 

not rejected. This means that there is no significant difference in the achievement mean scores of male and 

female students when taught Mensuration using CVI (t (72) = 0.464; P > 0.05). 
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Table 6: Mean, Standard Deviation and t-Test Analysis of the Achievement Mean Scores of Male and Female 

Students Taught Mensuration using CVI 

   

Variables N Mean SD t  df Sig (2 

tailed) 

    Decision 

Male 31 57.3 18.1     

    .464 72 .644 Not Rejected 

Female 43 55.3 18.2     

P>0.05 

Research Question 3: What difference exists in the achievement mean scores of  high, medium and low 

scorers taught Mensuration using CVI? 

Research Hypothesis 3: There is no significant difference in the achievement mean scores of high, medium 

and low scorers taught Mensuration using CVI. 

Determining the difference in the achievement mean scores of high, medium and low scorers, the 

respondents’ scores were analyzed using ANOVA. Table 6 shows the df (2, 73) and F value yielded 149.568 

which is significant at 0.05 alpha level. Hence, the null hypothesis is rejected since the P value 0.000 is less 

than 0.05 (0.000 < 0.05). This means that there is a significant difference in the achievement mean scores of 

high, medium and low scorers when taught Mensuration using CVI (F(2, 73) = 149.568; P < 0.05). 

Table 7: ANOVA of Achievement Mean Scores of High, Medium and Low Scorers Taught Using CVI 

 

 Sum of 

Squares 

df Mean 

Square 

F Sig. Decision 

Between Groups 19333.764 2 9666.882    

Within Groups 4588.885 71 64.632 149.568 .000 Rejected 

Total 23922.649 73     

P < 0.05 

 

Table 7 shows the Tukey’s post hoc Analysis on the difference in the achievement mean scores of high, 

medium and low scorers when taught Mensuration using CVI. It was revealed that the three groups were 

significantly different as the high scorers had the highest mean of 77.91 in subset 3, followed by the average 

scorers with a mean of 52.18 in subset 2 while the low scorers had the least mean score of 34.59 in subset 1. 

This means that the high scorers gained more. 
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Table 8: Tukey’s Post Hoc Analysis of Achievement Mean Scores of High, Medium and Low Scorers Taught 

Mensuration Using CVI 

  Subset for alpha = 0.05 

Group N 1 2 3 

Low 
17 34.5882   

Medium 34  52.1765  

High 23   77.9130 

 

Summary of Major Findings 

1. Achievement of students in Mensuration was enhanced through CVI because students taught using 

CVI had higher achievement mean scores than those taught without CVI. 

2. Significant difference did not exist in the achievement mean scores of male and female students when 

taught Mensuration using CVI. 

3. Significant difference existed in the achievement mean scores of high, medium and low scorers when 

taught Mensuration using CVI.  

Discussion 

The findings of this study revealed that Computer Video Instruction (CVI) has significant effects on students’ 

achievement in Mensuration in Gwagwalada, Nigeria. Students taught Mensuration using CVI had 

achievement in the topic. 

 The study specifically revealed that students taught Mensuration using CVI had higher achievement 

mean scores than their counterparts taught without CVI. This means that CVI actually increased students’ 

achievement in Mensuration. This is probably because CVI provided a more conducive learning environment 

for the students. The students were eager to watch CVI which provided them with clearer graphic illustrations 

of shapes and concepts considered. This finding agreed with the findings of Frith (2004), Lodree (2008), 

Fakomogbon et al (2014), Ojo (2015) and Valencia (2016) who reported that students taught with computer 

aided instructions had higher achievement mean scores. 

  On the basis of gender, the findings revealed no significant differences in the achievement mean 

scores of male and female students when taught Mensuration using CVI. This showed that both male and 

female students equally benefitted from CVI. That is, CVI equally increased both male and female students’ 

achievement in Mensuration.  

 These findings contradicted the reports of Tabassum (2004), Abadi (2004), Ifeanacho (2012) and 

Valencia (2016) who reported differences in the achievement scores of male and female students when taught 

using computer assisted instructions. However, the finding is in agreement with the findings of Sheetal (2008), 

Akerele and Afolabi (2012), Yusuf and Afolabi (2014) and Fakomogbon et al (2014) who also reported no 

significant difference in the achievement mean scores of male and female students when taught using computer 

assisted instructions. 
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 Furthermore, a significant difference existed in the achievement mean scores of high, medium and low 

scorers. The findings revealed that high scorers benefitted most from the CVI followed by the middle scorers, 

while the low scorers benefitted the least.  

 This finding is consistent with the studies of Ayinla (2011) who reported that there was significant 

difference between the mean posttest and pretest mean scores among students of different scoring levels when 

exposed to mathematics word problem solving with instructional strategy pattern with the low scoring group 

benefiting from the treatment more than any other group.  

 The study also agreed with the report of Sam-Kayode and Salman (2015) who carried out a study on 

the effect of ludo game on senior school students’ performance in probability. The researchers reported that 

significant difference existed in the mean scores of high, medium and low scoring students exposed to ludo 

game instructional strategy while teaching probability in favor of the low scoring students.  

 

Conclusion  

This study concluded that CVI is an effective instructional strategy for the desired performance of students in 

Mathematics. The study also concluded that gender is not an issue in the implementation of CVI in schools 

since the findings of the study revealed that both male and female students equally benefitted from the video 

instruction. In other words, CVI is good for both male and female students.  

 Furthermore, CVI seems to be more beneficial to high scoring students as this category of students 

gained more in achievement because they had the highest achievement mean scores than medium and low 

scoring students. This means that when adopting CVI, special attention should be given to medium and low 

scoring students to check factors that could be responsible for the disparity. 

 

Recommendation 

1. Government is encouraged to invest seriously on computers and other enhancing amenities in schools 

to provide enabling environment for Mathematics teachers to adopt CVI in order enhance students’ 

performance in Mathematics.  

2. Trainings should be organized for teachers and other stakeholders in the area of computer literacy for 

a successful implementation of CVI. 

3. Teachers are encouraged to avail themselves of computer training opportunities and get needed training 

with minimum persuasions. 

4. Teachers are also encouraged to be innovative and ingenuous to develop computer instructional tools 

for use in schools 

5.  Teachers are also encouraged to be dedicated to duty and be ready to sacrifice their time, money and 

energy in developing Computer Instructions. 

6. Teachers and students are encouraged to take advantage of free online Mathematics video instructions 

especially those ones anchored by Khan Academy. 
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