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Education is the key to 
sustainable national development, hence, 
the assertion is made by the federal 
ministry of education (Federal Republic 
of Nigeria, FRN 2004) that no nation 
can rise above the level of her education  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
system. Education is the basis and 
foundation of the whole social, political,  
economical and technological system of 
any society (Udegbe 2005). Mkpa, 
(2002) also stressed that the federal 
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Abstract 

The study was designed to explore the effect of computer assisted 
instruction on students’ achievement in a concept in mathematics 
which is statistics. The study adopted a non equivalent quasi- 
experimental design. Three secondary schools of Agbani educational 
zone in Enugu state were used for the study. Purposive sampling was 
used because school type was one of the variables. In the three schools 
used for the study, two intact classes of SS1 were randomly drawn, 
from each school through balloting. One class was assigned to 
experimental group and the other to control group. Two research 
questions and two null hypotheses guided the study. Data on students’ 
achievement were collected using statistics achievement test (SAT). 
Data was analyzed using mean and standard deviation while 
hypotheses were tested at 0.05 using the analysis of co-variance 
(ANCOVA). Result revealed that students taught with CAI achieved 
better in statistics than the students taught without CAI and also 
students in single sex school also achieved better than students’ in co 
educational school. It was however recommended that teachers of 
mathematics and other subjects should be exposed to the use of 
computers and its services in schools by the professional associations 
and government through seminars, workshops, conferences and their 
like to counter their ignorance in the use of computer in teaching – 
learning process.  
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government sees education as an 
indispensable factor through which  
knowledge is acquired, the intellect 
enlightened and will strengthened. May 
be it is in view of this educational aim 
that the federal government came out 
with the national policy on education 
(FRN,2004) which places greater 
emphasis on the study of some core 
subjects among which is mathematics 
(FRN, 2004). 
 
   Mathematics is the bedrock of 
leader’s decision (Format, 2000). It is 
the science concerned with the logical 
deduction of consequences from the 
general premises of all reasoning. Its 
role in the development of art, 
humanities, science and technology is 
indispensable and therefore cannot be 
overstressed. Mathematics has been 
doing the job of cultivating, sharpening, 
harnessing, refining and restricting the 
intellectual faculty of all people in their 
different levels and position. The skill 
and knowledge of Mathematics 
principles, concepts and processes 
enable individuals and nations to solve 
their everyday problems through their 
correct application. To the military, 
Mathematics is a check and a motivator 
for proper defense strategy (Ngwu, 
2010). To the industry and commerce, it 
is used as key to achieve the objectives 
or goals of the business. To the entire 
citizenry, Mathematics is important for 
attaining and achieving work objectives 
of the society.  
 

Perhaps, this explains the 
concern expressed by parents, 
mathematics educators, industries and 
government about the deteriorating 
quality of students’ achievement in 
Mathematics. Ozofor (2001), stressed 
the importance of teaching in improving 
student s’ achievement. This contributed 
more than anything else to their poor 
achievement in Mathematics as 
observed by (Osafehinti, 2000). Over the 
years, majority of Nigeria senior 
secondary students had been known to 
maintain poor achievement in some 
topics of Mathematics which include 
Statistics as reviewed by west African 
Senior School Certificate Examination 
(WASSCE) in mathematics (Udegbe, 
2005).  

 
 However, many methods have been 
used in the past for teaching 
mathematics. These methods includes 
mathematics games, target task, 
discovery, team teaching and 
constructivist packages like Computer 
Assisted Instruction (CAI) which has 
different teaching methods and had been 
in use mostly in advanced countries. 
Some of the methods of CAI are 
simulation, tutorial (TR) and Drill and 
practice (DP) and each of these methods 
has its peculiarities in teaching and 
learning.  

 
 Effective teaching facilitates 
learning and makes it more meaningful. 
According, Okoye (2006) has posited 
that effective teaching helps the learner 
to learn more quantitatively while poor 
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teaching would naturally lead to poor 
learning and poor performance. 
Therefore, there is need for a shift from 
conventional methods to more 
innovative methods of teaching 
mathematics, such innovative methods 
as Computer Assisted Instruction. To 
this end, researches have been carried 
out and are still being carried out by 
science educators and scholars with 
view to developing and adopting some 
of the existing innovative instructional 
methods such as CAI for the attainment 
of improved learning out comes (Nzewi, 
2000). Among the innovative techniques 
in science teaching, in advanced 
counties of the world is Computer 
Assisted Instruction.  

 
 More so, it is not certain 

whether school type would affect the 
achievement of students when CAI is 
used in teaching statistics in senior 
secondary school class one (SS1) in 
Enugu state. School type is a type of 
education where there is single sex 
schooling and co- educational (CE) 
schooling. Single sex (SS) education 
refers most generally to education at the 
elementary or post secondary level in 
which male or female students attend 
school exclusively with members of 
their own sex. On the other hand co- 
educational is a type of schooling where 
both sexes stay and study together in the 
same environment and classroom. 

 
 Statement of the Problem 

Students’ achievement in 
Mathematics had been very poor over 

the years. The annual statistical reports 
of West African Examination Council 
revealed a very poor status in the 
secondary school students’ achievement 
in Mathematics.  Ineffective and 
uninspiring teaching methods may well 
be responsible for the observed poor 
achievement in secondary school 
students’ mathematics. Some teaching 
methods have been in use for teaching 
mathematics and yet students’ 
achievement in Mathematics is still 
poor. This lapse suggest, that there are 
methods for teaching Mathematics that 
may be more effective but is yet to be 
investigated and identified. 

 
 The use of CAI has been 

identified as an effective method of 
teaching towards improving students’ 
achievement in developed countries of 
the world. Such effectiveness has not 
been empirically determined in 
developing countries, including Nigeria. 
Also, the effects of CAI approach on 
students’ achievement in statistics in 
single sex and co- educational schools 
appear not have been investigated. This 
study intended to fill this gap of 
empirical information, by investigating 
effect of CAI on students’. Could CAI 
improve the students’ achievement in 
Mathematics for better learning in 
Enugu State senior secondary one 
classes?  

 

Purpose of the Study 
The purpose of the study was to 

investigate the efficacy of CAI on SS1 
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students’ achievement in statistics. The 
study investigated the effect of CAI on:  
1. Students’ achievement in statistics  
2. Achievement of SS1 students in 

single sex and co- educational 
schools in statistics  

 
Research question 
The study was guided by two research 
questions 
i. What are the mean achievement 

scores and standard deviations of 
SS1 Mathematics students’ taught 
with Computer Aided Instruction 
(CAI) method and those taught with 
conventional method of teaching as 
measured by Statistics Achievement 
Test (SAT)? 
 

ii. What are the mean achievement 
scores of SS1 mathematics students 
of single sex and co-educational 
school types taught statistics with 
CAI and those taught with 
conventional methods as measured 
by SAT? 

 

Research Hypotheses 
The study was guided by two null 
hypotheses tested at an alpha level of 
0.05  
i. There is no significant difference 

between the mean achievement 
scores of SS1 students taught 
Mathematics with CAI and those 
taught with the conventional 
method. 

 
ii. There is no significant difference 

between the mean achievement 
scores of SS1 mathematics students 

of single sex schools and those in 
co- educational school type taught 
statistics with CAI and those taught 
with conventional method. 

 
Methodology 

The research design for the 
study was quasi- experimental that is 
pretest; post – test nonequivalent control 
group design conducted in Enugu–state. 
The study targeted all senior secondary 
class one (SS1) students’ of 46 public 
secondary schools in Agbani education 
zone of Enugu state. The total number of 
senior secondary class one students 
(SS1) in Agbani education zone is 13, 
420 students. The sample for the study 
was three public schools which 
consisted of 203 students from two 
single-sexes and one co- educational 
secondary school in the zone.  Purposive 
sampling was used in selecting the 
schools and the zone to ensure that only 
the schools that have functional 
computers are used for the study. From 
the three schools of one male, one 
female and one mix, two intact classes 
of SS1 students were chosen from each 
school that were selected for the study 
through random sampling by balloting. 
Therefore a total number of six (6) intact 
classes were chosen for the study. The 
experimental group comprises of 96 
subjects while the control groups were 
107 subjects. The number of students 
from co educational school was 89 and 
114 were from single sex schools.  

 
  The instrument used for 
collecting data was Statistics  
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Achievement Test (SAT). It was 
developed by the researcher. SAT 
consist of 30 item structured questions 
that were developed by the researcher 
from the content area used for the study. 
SAT was a multiple choice question 
with 5 options lettered A – E. The 
multiple choice item was drawn using 
the validated table of specification. The 
instrument SAT was validated by two 
experts in mathematics from Enugu 
State University of Science and 
Technology and two experts in 
Measurement and Evaluation from 
Federal College of Education, Eha- 
Amufu. The internal consistency index 
obtained for the instrument (SAT) using 
Kuda Richchardson’s formular 20(k- R 
20) was 0.86.  
 

The classes that were used in 
each school were randomly assigned to 
treatment and control groups. Pretest 
was administered before the treatment 
and posttest after the treatment with the 
help of three trained research assistants 
who were mathematics teachers of the 

schools used for the study. The research 
questions were answered using mean 
and standard deviation. Testing of the 
hypotheses was done using the 
ANCOVA at 0.05 alpha levels. 
ANCOVA was used so as to correct the 
error of initial difference in the ability 
levels among the research subjects.  

 
Results 
The presentations are made in relation to 
the two research questions and two null 
hypotheses that guided the study.  
 
Research Question One 

What are the mean achieve 
mean scores and standard deviations of 
SSI mathematics students taught with 
CAI and taught with conventional 
method of teaching as measured by 
SAT? 
 
Data obtained from the SAT 
administered to research subject CTS in 
both experience and control groups were 
used to answer this research question 

 
Table 1: Mean and Standard Deviation Scores of Subjects Taught Basic Statistics 
Using CAI and Conventional Method of Teaching 
 
Groups Pre Test Post Test No of 

Subjects 
 Mean  SD Mean SD  
Experimental 
(CAI) 

27.47  11.71 74.71 14.38 96 

Control 
conventional 

24.22 10.40  38.18 11.88 107 
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Data in Table 1 indicates that the 
experimental group obtained mean 
achievement scores of 27.47 and 74.71 
respectively in the pre test and post test 
and also standard deviations of 11.71 
and 14.38 respectively in the pre test and 
post test. Meanwhile control group had 
mean scores of 24.22 and 38.18 
respectively in the pre test and post test 
and standard deviations of 10.48 and 
11.88 in pre test and post test 
respectively. The results in table 1 
indicate that experimental group has a 
higher mean score than the control 
group in post test.                 

Research Question Two 
  What are the mean achievement 
scores and standard deviations of SSI 
mathematics students of single sex and 
co-educational school types in 
Experimental and control groups as 
measured by SAT? 

 
Mean scores and standard deviations 
were used to answer this research 
question. The Statistics achievement 
scores of the subjects in single sex and 
co-educational school types were used. 
The result is shown in Table two (2). 

 
Table 2: Mean Achievement Scores and Standard Deviation of Subjects in 
the Experimental and Control Group In Relation to their School 
 

In Table 2, it is observed that the 
experimental groups in the three school 
type (Girls alone, Boys alone and the 
mixed) had post test mean scores of 
65.81, 85.5 and 74.45 and standard 
deviation of 12.14, 8.71 and 13.73 
respectively while in the control groups 

the subjects had post test mean scores of 
28.52, 47.42 and 39.36 and standard 
deviation of 10.69, 25.09 and 14.99 
respectively. This also shows that the 
subjects in the single sex Boys alone 
achieved better than their other 
counterparts with a mean score of 85.50. 

 School    
Type     
  

               Groups Pretest Post Test    No  of        
Subjects Mean    SD Mean  SD 

1 Girls 
Alone 

 Experimental (CAI) 
 

22.90 12.38 65.81 12.14         31   

Control (Conventional) 
 

14.94 22.23 28.52 10.69         31 

2 Boys 
Alone 

Experimental (CAI) 
 

29.08 20.62 85.50 8.71         27 
Control (Conventional) 
 

29.46 8.05 47.42 25.09         26 

3 Mixed Experimental (CAI)    

23.31 9.86 74.45 13.73         38 
Control (Conventional) 
 

27.22 12.78 39.36 14.99          50 
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Research hypothesis 
1. There is no significant difference 

between the mean achievement 
scores of SS1 students taught 
statistics with CAI and those taught 
with the conventional method. 
 

2. There is no significant difference in 
the mean achievement scores of SS1 
Mathematics students of single sex 

Schools and those in co-educational 
school type. 
 
These hypotheses were tested at 
0.05 level of significance, using 
analysis of co-variance (ANCOVA). 
Summary of the analysis for the two 
null hypotheses that guided the 
study are shown in Table 3 for Pre 
and Post test achievement scores. 

 
Table 3:  Analysis of Co-Variance (ANCOVA) for Students’ Mean Achievement 
Scores by Method and School Type 
 

Source of 
Variance 
 

Sum of 
Squares 

DF Mean Square F. Cal Level of Sig Decision 

Covariates 20854.587 1 20854.587 230.323 0.000 S 
Pre-Test 20854.587 1 20854.587 230.323 0.000 S 
       
Main Effects 63345.769 3 21115.256 233.202 0.000 S 

Methods 58343.823 1 58343.823 644.36 0.000 S 

Schools 5108.741 2 2554.370 28.211 0.000 S 
       

S=Significant, NS= Not Significant at 0.05 level of probability 
 
 
Hypothesis One (1) 

This was tested using ANCOVA 
and it is shown in Table 3above. It is 
observed that the calculated F value of 
644.363 is significant at 0.000. This is 
less than the 0.05 probability level set 
for this study. Hence, the null hypothesis 
is rejected. 
 
Hypothesis two (2) 

This was also tested using 
ANCOVA. Data in Table 3 show F  
 

 
Calculated is 28.211 and is significant at  
0.000. This result also showed that the 
value 0.000 is less than the 0.05 
probability level set for this study. This 
therefore concludes that there is 
significant difference in the mean 
achievement scores of students in single 
sex school type and those students in the 
co-educational school type as measured 
by SAT. 
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Summary of Findings 

On the basis of the evidence 
obtained in this study, the following 
findings were made: 
1. There is a significant difference in 

the mean achievement scores of 
students taught with CAI and those 
taught with conventional method. 
This indicates that experimental 
groups were favoured. 
 

2. The result in table 3 also reveals that 
there is significant difference in the 
mean achievement scores of 
students in the single sex school 
type to those Students in the co-
educational school type taught 
statistics with CAI. This shows that 
students in single sex school   
performed better. 

 
Discussion of Findings 

It was found in Table 1 that 
student in both groups had a close pre 
test mean scores before the 
commencement of the treatment. This 
shows that both groups had chances of 
achieving equally. But after the 
treatment students in the experimental 
group had a very high mean score which 
indicates a higher achievement than 
those in the control group. This shows 
that the treatment applied produced 
positive differential effects on the 
students in terms of Mathematics 
achievement. This finding Compliments 
earlier studies by Ozofor (2001), 
Udegbe (2005) and Eze (2006) where 

the experimental treatment(s) proved 
better than the control treatment but 
however, contrary to that of Obodo 
(1990) and Udegbe (2005) where both 
the experimental treatments and the 
control treatment are equally efficient in 
Students’ achievement in Mathematics. 

 
 On the School type aspect, it 
was observed in Table 2 that single sex 
School boys alone had higher mean 
scores in both experimental and control 
groups than their counterparts. A further 
observation in table 3 showed that 
although there was a positive 
achievement for all schools, those 
subjects in single sex schools achieved 
better than those in co-educational. 
These findings are inconsistent with that 
of Astin, Aransele and Joseph (2003) 
and Forgasz and Leder (2004) who 
pointed out that single sex schools is 
more beneficial to students in terms of 
achievement. 
 
Educational Implications of the 
Study 
 The result of the study revealed 
that students taught without using CAI 
complained of learning the statistics 
concept with difficulty. This holds the 
implication that some students feel that 
statistics is an abstract concept. The 
students taught with CAI expressed that 
CAI stimulates them, made them 
curious and more interesting in learning 
the mathematics concepts (Statistics). 
This implies that CAI used by teachers 
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made the students active participants in 
teaching and learning process not as 
passive observers. They appreciate the 
role of teachers more as directors and 
facilitators in a learning environment but 
those taught without using CAI but 
conventional method found statistics 
difficult. 
 
Conclusion 
From the result of the study the 
following conclusion were deduced: 

The use of Computer Assisted 
Instruction (CAI) is effective in teaching 
Mathematics in schools. This made the 
experimental groups taught with CAI to 
achieve significantly higher in Statistics 
Achievement Test (SAT) than the 
control group. It implies that CAI made 
students to understand questions faster 
and responded sharper. Student in the 
single sex school type achieved slightly 
better than their co-educational 
counterparts in the experimental group. 
This may be because single sex schools 
showed enthusiasm and participated 
actively in the Mathematics lesson. 

 
Recommendation 
 It was found out from the study 
that majority of the teachers who were in 
the schools where the study was 
conducted were not aware that computer 
can be used in teaching statistics and 
other subjects in schools this means that 
if the teachers of Mathematics and other 
subjects would be exposed to the use of 
computer in, the schools this will help to 
counter their ignorance in the use of 
CAI, the these teachers will be in better 

position to help the students by teaching 
them with CAI for a better 
understanding and knowledge 
acquisition. 
 The researcher observed that the 
research assistant teachers who 
conducted the research claimed the use 
of CAI for the first time. Therefore 
teachers’ trainee in tertiary institutions 
should bring the influence of the new 
technology (computer) to the knowledge 
of their students, so that they can apply 
them in teaching mathematics and other 
subjects when they leave school. 
 
 Government should make 
Computer available in all schools and 
teachers should be encouraged to go for 
training so as to meet up with this 
challenge of the use of Computer in 
aiding teaching and Learning.  
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