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ABSTRACT 
Background: Teaching basic science in Nigeria has always followed the traditional teacher-oriented 

method where teachers dish out information while the students listen. This unfortunately results in 

poor science achievement especially when the student’s achievements in external examinations are 

considered.  Research however, suggests that reciprocal peer tutoring has improved students 

achievement, teamwork and communication skills in regular classrooms. Objective: This study aimed to 

examine the effect of reciprocal peer tutoring on science achievement of students’ with visual 

impairment in two inclusive secondary schools in Enugu State, Nigeria. Methodology: The study adopted 

a quasi experimental design that was guided by two research questions and three hypotheses. Twenty 

three students in four intact classes were used for the study. Data was collected using Basic Science 

Achievement Test (BSAT) and was analyzed using mean, standard deviation and ANCOVA. Results: The 

result show s that the strategy led to enhanced achievement of students in the inclusive classroom when 

compared to their counterparts in the control group. Conclusion: Based on the findings, the researchers 

concluded that it is essential to expose both male and female students with visual impairment to the 

process of reciprocal peer tutoring so that they can serve both as tutors and tutees. In addition, teachers 

should be trained on the key procedural components of reciprocal peer tutoring. Also, the teachers need 

to lend the necessary support by assisting in the provision of the necessary materials that will guide the 

students. Teachers should also monitor the peer tutoring process to ensure that the correct steps are 

taken by the students.  
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INTRODUCTION 
 

Basic Science which is one of the core subjects in the upper basic education is fundamental for daily living 
especially in today’s world that is technology driven. The importance of basic science for national development 
as well as gaining of information in the complex society cannot be over emphasized [20]. Science therefore, is 
given a top priority in the school curriculum. Failure in this subject can deny one of opportunities for various 
careers in the university. However, despite the relevance of basic science for everyday life and the consequences 
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of its failure, a significant number of students perform poorly in the subject [24]. This poor performance has 
created a lot of concern to teachers, parents and government. It has become a recurring issue that has attracted 
the attention of many stakeholders in the education industry. The Nigerian government introduced basic science 
in the upper basic education so as to: enhance the scientific literacy of the citizenry; provide the students with a 
sound basis for continuing science either as a single science subject or further basic science; give the students an 
understanding of their environment in its totality rather than in fragments; and allow students to have a general 
view of the world of science [11]. 

Research has shown that compared to other subjects in the school curriculum the students perform below 
expectation in examinations and they do not demonstrate certain desirable scientific attributes that are expected 
such as critical thinking and objectivity. Amongst those who perform poorly in Basic science are those with 
various forms of disabilities as visual impairment [21]. This was confirmed by the WAEC Chief Examiners 
Reports for the years 2005, 2006 and 2007 [27,28,29]. Consequently, these students have challenges 
understanding some science concepts and they may find it difficult attaining to the level of their peers in 
achievement [12].  

Students who are blind or visually impaired learn science as part of the school curriculum like their sighted 
counterparts. However, their instruction may require some form of accommodation as well as the use of other 
senses other than sight. In Enugu State Nigeria, students with visual impairment are in the same secondary 
schools with the sighted. This is in line with the National Policy on Education which entrenched the inclusion of 
those with disabilities in the regular classroom [11]. Inclusion according to Ozoji [23] is an education 
programme carefully designed to educate special needs learners with diverse needs within the restructured 
mainstream school community. This implies that all the students (visually impaired and the sighted) attend the 
same school, use the same curriculum even in Basic Science and are assessed based on the same standard 
irrespective of their disability Though teachers give additional support based in the peculiar needs of those with 
visual impairment. Despite the support the performance of the students in Basic Science is still poor. 

Reviewed literature indicates that some of the factors that have contributed to the poor performance of the 
students are: home environment, students’ factors, teachers’ factors, nature of subject, and government policies 
[24,18,30]. Askhia [3] further attributed the poor performance of the students to teachers’ method of teaching.  
Research has shown that the pattern of teaching prevalent in the science classroom is the teacher initiated and 
teacher dominated class interaction where teachers dish out information and the students listen [2]. This makes 
the students to be passive learners. This also according to Borich [7], fall below the recommendation of 
cooperative learning which encourages student-student interaction and which makes the students active and also 
to gradually take responsibility for their learning.   

Current theories place great emphasis on students actively constructing knowledge and thinking through 
what they are being taught. This is based on the fact that students learn best when they engage with course 
material and actively participate in their learning. In the Western world Research has been conducted to identify 
strategies that would improve the performance of students with disabilities. Fuchs et al. [12] and Heward [14] 
indicated that cooperative learning activities which gives room for active participation provides a strategic 
approach for integrating students with disabilities into both the academic curriculum and the social fabric of the 
inclusive classroom. Reciprocal peer tutoring, a cooperative learning strategy has been identified as one of the 
successful intervention strategies. 

 Reciprocal peer tutoring is an instructional strategy that actively engages students in learning and promotes 
mastery in content areas [25]. It has been used to promote academic and social skills in general education and 
among special education students [19]. It allows teachers to accommodate diverse learners in the classroom 
including students with disabilities. Reciprocal peer tutoring (RPT) according to Esteve [8] is a learning 
situation where students take turns acting as the tutors and the tutees for instruction and review of academic 
materials. Research has shown that reciprocal peer tutoring can be used among students with the same ability 
level however it works best when students have different ability levels [17]. It also works well when students 
experiencing difficulty in a particular subject area is paired with students who are more proficient in the subject 
and so that they can serve as tutors to other students. Slavin as cited in Oyenuga [22] observed that each member 
of a team is responsible not only for learning what is taught but also for helping teammates lean thereby creating 
room for achievement.    

Reciprocal peer tutoring involves the following process which include teacher training children on the 
process of peer tutoring strategies for fulfilling their role as tutor or tutee, teacher pairing the students and 
assigning them roles, students collecting the tutoring materials prepared for the by their teachers, students 
following highly structured tutoring procedure in which tutor presents materials previously covered by the 
teacher and provides feedback to the tutee, the students changes roles when the teacher signals and finally the 
teacher monitoring and providing feedback [5]. Playing the role of the teacher is enjoyable to the students and 
also offers them opportunity to learn the complexities of the subject. Peer tutoring makes learners to understand 
the concepts better as they try explaining and elaborating to other students. It enables them to connect and 
integrate their knowledge in a more explicit way. 
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Sua Al-Hassan [25] examined the effects of reciprocal peer tutoring on the generalization of sight words 
learned to untrained learning materials with students who are considered at risk for academic failure. The results 
indicate that participants learned, maintained and generalized more words during the peer tutoring condition. In 
another study, Krych et al. [16] examined the effect of reciprocal peer tutoring in the dissection laboratory. At 
the end a debriefing questionnaire was administered and the result showed that 100% of the students agreed the 
RPT experience increased their understanding of the topics they taught and 97% agreed it increased their 
retention of information they taught to their peers. In addition, 92% agreed that RPT improved their 
communication skills, which can be applied beyond anatomy to their careers as future physicians. Uroko, [26] 
examined the effects of training in reciprocal peer tutoring on achievement, interest and perceived self efficacy 
in reading comprehension of senior secondary students. The findings indicate that reciprocal peer tutoring 
significantly improved the achievement, interest and self-efficacy in reading comprehension. Evans [9] 
examined the effects of RPT on academic achievement and social interaction of students with emotional 
behaviour disorders. Result indicate that students and teachers found TOPS fun, easy and beneficial for 
improving academic and peer interactions. However no empirical studies known to the researchers have 
examined the effect of reciprocal peer tutoring on the achievement of students in Basic science among students 
in the inclusive classroom. Accordingly, this study is based on the social cognitive theory of Bandura [4] which 
favour the model of causation involving triadic reciprocal determinism. In this model, behaviour, cognition, 
other personal factors and environmental influences all operate as interacting determinants that influence each 
other bi-directionally. It does not mean that that the different sources of influence have equal strength for some 
may be stronger however, there is an interactional link between the different subsystems of influence. Human 
expectations, beliefs and cognitive competencies are developed and modified by social influences that convey 
information and activate emotional reactions through modelling, instruction and social persuasions.    

One important factor that has generated a lot of interest in science education is the issue of gender. There 
has been mixed results with regards to gender differences in the performance of students in science. Some 
believe that females are equal to males in their performance in science [6,20] while some others believe that the 
males supersede the females in their performance [15,1]. In another perspective, Oyenuga [22] noted that there 
is a significant difference in the performance of male and female students who use cooperative learning while 
teaching them introductory technology while Kiadese noted that there is no gender difference in academic 
achievement in a cooperative learning. No consensus has been reached over this issue as there has been 
conflicting results and this study may put some clarifications in this issue especially as it regards to students 
with visual impairment. Encouraging outcomes have resulted in using reciprocal peer tutoring in improving 
academic skills in inclusive classrooms especially in the western world [19]. However, there is no empirical 
research known to the researchers which has ascertained the extent to which reciprocal peer tutoring is a 
beneficial strategy to students with visual impairment in inclusive classrooms. Also, no empirical study in this 
regard has been made in Basic Science hence the need for the study. Therefore, the present study focus on 
promoting basic science achievement in inclusive classroom through reciprocal peer tutoring 
 
Research Questions: 

 1. To what extent do the mean achievement scores of students with visual impairment in Basic Science 
depend on exposure to reciprocal peer tutoring?  

2. To what extent would gender influence the performance of students with visual impairment in basic 
science when exposed to reciprocal peer tutoring? 
 
Hypotheses: 

1. There is no significant difference in the mean achievement scores of students exposed to Reciprocal 
Peer Tutoring and those not so exposed as measured by the Basic Science Achievement Test (BSAT). 

2. There is no significant difference in the mean achievement scores of male and female students exposed 
to Reciprocal Peer Tutoring.  

3. There is no significant interaction effect of reciprocal peer tutoring strategy and gender on the mean 
achievement scores as measured by their mean scores in the Basic Science Achievement Test (BSAT). 
 
Methodology: 

Design:  Quasi-experimental design was adopted for the study. Specifically, it is a pre-test, post-test control 
group design with the treatment group exposed to reciprocal peer tutoring strategy while the control group 
adopted the conventional approach. Intact classes were used for the study in order not to disrupt the normal class 
structure. 

Area of the study: The study was carried out in Enugu State. In Enugu State, there are two secondary 
schools, where the students with visual impairment receive secondary education alongside the sighted students. 
These schools are the College of Immaculate Conception in Enugu, and Ngwo Girls Secondary School in Ngwo. 
These schools in the study area were used for the study. 
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Population of the study: The population of the study comprised all the 23 visually impaired students in 
Junior Secondary class 2 drawn from two intact classes in College of Immaculate Conception in Enugu, and two 
from Ngwo Girls Secondary School in Ngwo both in Enugu State, Nigeria. 

Sample and Sampling Technique: The sample for the study consists of all the 23 students with visual 
impairment in Junior Secondary class two. The sample is made up of nine girls and fourteen boys and their 
average age is 15.7 years. In each school used for the study, there are two intact classes with both sighted and 
students with visual impairment. Also, in each of the schools, the two intact classes were randomly assigned to 
treatment and control group . One class each in College of Immaculate Conception and in Ngwo girls served as 
treatment group whereas one class in College of Immaculate Conception and one class in Ngwo girls served as 
control group. Those in the treatment group received instruction in Reciprocal peer tutoring whereas those in the 
control group used conventional method of teaching Basic science. 

Instrument for Data Collection:  Data was collected using two forms of equivalent Basic Science 
Achievement Test (BSAT Form 1 and Form 2). The instrument was developed by the researchers with the help 
of Basic Science teachers in the schools and two experts in science education from University of Nigeria 
Nsukka. The test items were generated based on the government approved Basic Science textbooks for Upper 
Basic Class 2 students. A test blue print was developed and used for constructing the BSAT. the blue print was 
developed bearing in mind the time it took to teach the topic as well as the objectives that is stipulated in their 
curriculum for the topics. The BSAT Form 1 consists of 30 multiple choice items drawn from three topics which 
the students had not been taught. Each multiple choice question has four answer options.   BSAT Form 2 was 
also developed with the help of the same Basic Science teachers and the two experts in science education who 
helped in developing BSAT Form 1. It also contained 30 multiple choice questions from three topics which the 
student had not been taught. A test blue print was equally developed and it served as a guide in the development 
of the instrument. 

Validation of the Instrument: The instrument(BSAT Form 1 and Form 2) were face validated by three 
experts in special education, two in science education and one in measurement and evaluation. Their comments 
were helpful in the modification of the instrument. The content validity was ensured using the test blue print. 
The instrument were trial tested using the ten visually impaired and two sighted junior secondary class two 
students in Anambra state. The result of the trial testing was used in determining the internal consistency 
reliability coefficient for BSAT Form 1 and Form 2. The K-R 20 procedure which was used to determine the 
reliability coefficiency yielded an estimate of 0.82. 

Experimental Procedure: The researcher used the teachers who teach the students as research assistants. The 
research assistants were trained prior to the peer tutoring sessions. This lasted for a period of three weeks and it 
consisted of two training sessions per week. Each training session lasted for thirty minutes. The peer tutoring 
instructional programme which was validated by experts in psychology and special education were used in 
training the research assistants. They were given an overview of peer tutoring and were instructed on how to 
conduct peer tutoring sessions, the ground rules, the role of the tutor and the tutee, and how to give feedback and 
reinforcement.  

Before the actual treatment the researchers checked the students class records to ascertain the performance 
of the students in order to be able to use ability grouping in pairing the students as tutors and tutees. This will 
make it possible lists of students were written based in the performance and from this the high achieving were 
paired with the low achieving students.  

Two weeks pre-treatment sessions training were given to students in the treatment group who will serve 
both as tutors and tutees using. The training sessions comprised of 4 components- explanation of the skill, 
modelling the skill, role playing with the group and practice as a group. During these sessions the teachers who 
will serve as research assistants explicitly instructed the students on the peer tutoring process, trained the 
students on the essential elements of the tutoring process, demonstrated the process and allowed the students to 
practice while the research assistant gave feedback and correction. At the end the students demonstrated their 
mastery of the various skills taught using role play. The students practiced lots of activities that offered them 
opportunities to practice targeted academic skill, praise the students when they answer questions correctly and 
offer corrective feedback at the appropriate time. The students were considered to be ready to serve as tutors 
when they have successfully implemented all the steps in the peer tutoring process three successive training 
trials. The trainer will use a structured peer monitoring checklist to monitor their performance and how they 
follow the steps during the training sessions. 

During the training session a pre test (BSAT Form 1) was administered to all the students in the treatment 
and control groups. It will serve as covariate to the posttest and it will also give a baseline data for the study. 
The information from their performance in their class as well as the prettest was used to pair the students for 
peer tutoring. During the training sessions, the participants remained in their intact classes. In the two schools 
used for the study, those in the treatment group were taught using reciprocal peer tutoring while those in the 
control group received their instruction as they normally do.  The training programme lasted for a period of six 
weeks and the instruction took place two times a week and each session lasted for thirty five minutes.  The 
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topics that were taught were brailled for the blind students. Two weeks after the training the Basic Science 
Achievement Test (BSAT Form 2) were administered to the students in the two groups. The aim was to 
determine the effect of reciprocal peer tutoring on the achievement of students in basic science.    

Method of Data Analysis: Research questions were answered using mean and standard deviation. The 
hypotheses were tested at 0.05 level of significance using Analysis of Covariance. 
 
2. Results: 
Research Question 1: 

To what extent do the mean achievement scores of students with visual impairment in Basic Science depend 
on exposure to reciprocal peer tutoring?  
 
Table 1: Pretest and Posttest Mean Scores and Standard Deviation of students with visual impairment in BSAT 

Treatment  
N 

         Pretest Mean 
  SD                   
Posttest  

        Posttest Mean 
SD 

Experimental 
 

Males 
6 

14.67  1.75 43.50  
3.39 

 Females 
4            13.33            

  
0.82 41.00  

4.40 

 Total  10 14.00  1.63 42.50  3.81 
control  Males  8 14.00  1.51 16.25  3.88 
 Females 5 12.40  1.67 14.60  5.85 
 Total   13 13.38  1.71 15.61  4.57 

 
Table 1 indicates that the students with visual impairment who were exposed to reciprocal peer tutoring had 

a pre-test mean achievement score of 14.00 with a standard deviation of 1.63 and a post-test mean score of 
42.50 with a standard deviation of 3.81. Those in the control group had a pre-test mean achievement score of 
13.38 with a standard deviation of 1.71 while in the post- test they had a mean score of 15.61 with a standard of 
4.57. The overall mean score for the experimental group of 42.50 supersedes the mean score of the students in 
the control group which was 15.51. This shows therefore, that the students taught using peer tutoring had higher 
mean achievement score than those in the control group in the experimental. 
 
Hypothesis 1: 

There is no significant difference in the mean achievement scores of students exposed to Reciprocal Peer 
Tutoring and those not so exposed as measured by the Basic Science Achievement Test (BSAT). 
 
Table 2: Two-Way Analysis of Covariance on Visually Impaired   Students’ Post Treatment scores on Basic Science Achievement Test  

Source  Type III  Df  Mean  F  Significance  Decision  
 Sum of   Square   F.  at 0.05  
 Sequence    ,   level  
Corrected Model  4116.947a 4  1029.237 52.944 .000   
Intercept  289.634 1  289.634 14.899 .001   
Pretest       8.278 1  8.278 .426 .522   
Experiment  3776.827 1  3776.827 194.180 .000  *S  
Gender       31.485 1  31.485 1.620 .219    
Experiment* gender        1.041 1 1.041 .054 .820  *NS  
Error   349.922 18  19.440    
Total  21614.000 23      
                      Corrected Total     4466.870 22      

 
Data presented in Table 2 indicates that reciprocal peer tutoring as main effect had significant effect on the 

achievement of students with visual impairment in basic science. From the Table the calculated f-value of 
194.280 with regards to treatment as main effect is shown to be significant at.000level and therefore significant 
at 0.05 level of significance. The null hypothesis is therefore rejected. Hence there is a significant difference in 
the mean achievement scores of those taught using reciprocal peer tutoring and those not so exposed. It shows 
that reciprocal peer tutoring significantly improved the performance of students with visual impairment in Basic 
science. 

 
Research Question 2: 

To what extent would gender influence the performance of students with visual impairment in basic science 
when exposed to reciprocal peer tutoring? 

Results in Table 1 above shows that male students in the treatment group had a pre-test mean achievement 
score of 14.67 with a  standard deviation of 1.75 and a post-test mean score of 43.50 with a standard deviation 
3.39. The females on the other hand had a pre-test mean achievement score of 13.00 with a standard deviation of 
.82 and a post test mean score of 42.50.with a standard deviation of 3.81. The result shows that male and female 
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students improved in their  post test scores however, the male students performed slightly higher than the 
females.  
 
Hypothesis 2: 

There is no significant difference in the mean achievement scores of male and female students with visual 
impairment exposed to Reciprocal Peer Tutoring.  
 
Table 3: Two-Way Analysis of Covariance (ANCOVA) Showing Gender Performance of Students Exposed to Reciprocal Peer tutoring  

Source  Type III  Df  Mean  F  Significance  Decision  
 Sum of   Square   F.  at 0.05  
 Sequence    ,   level  
Corrected Model  15.000a 2    7.500 .455 .652  
Intercept  160.178 1  160.178 9.708 .017  
Pretest  .000 1     .000 .000 1.000  
Gender  10.833 1  10.833 .657 .444 *NS  
Error  115.500 7  16.500    
Total  18193.000 10      
Corrected Total  130.500 9      

  
Table 3 above indicated that there is no significant difference in the mean achievement scores of male and 

female students exposed to reciprocal peer tutoring.  This is shown by F-value of .657 which is significant at 
.444 but not significant at 0.05 level of significance. Thus, the null hypothesis that there is no significant 
difference in the mean achievement scores of male and female students with visual impairment exposed to 
Reciprocal peer tutoring is hereby upheld. In other words, gender does not significantly influence the 
achievement of students with visual impairment exposed to reciprocal peer tutoring. 

Hypothesis 3: There is no significance interaction effect of reciprocal peer tutoring strategy and gender on 
the mean achievement scores as measured by their mean scores in the Basic Science Achievement Test (BSAT) 

Results in Table 2 with regards to interaction effect of reciprocal peer tutoring and gender on the mean 
achievement scores of students with visual impairment on Basic science as measured by Basic Science 
Achievement Test was not significant. This is shown by the F-value of 0.054 which is significant at 0.820 but 
not significant at 0.05 level of significance. The null hypothesis is therefore accepted since there is no 
significant to interaction effect of reciprocal peer tutoring and gender on the mean achievement scores of 
students with visual impairment on Basic science as measured by Basic Science Achievement Test.  

 
Discussion:  

Based on the social cognitive theory, this study examined the effect of reciprocal peer tutoring on science 
achievement of students’ with visual impairment in two inclusive secondary schools in Enugu State, Nigeria.  
Results show that there is a significant difference in the mean achievement score of students with visual 
impairment who were exposed to reciprocal peer tutoring and those who were not so exposed. This is shown as 
the students who used reciprocal peer tutoring significantly performed better than those taught using 
conventional method. This finding corroborates with other findings [22,25,9]. This finding could be supported 
by those of  Heward [14] and Fuchs, Fuchs, Mathes and Martiniez, [12] that cooperative learning activities 
which gives room for active participation provides a strategic approach for integrating students with disabilities 
into both the academic curriculum and the social fabric of the inclusive classroom. This strategy could also offer 
students opportunities to read more so that they will not only learn but to be able to help other students. 
Moreover seeing themselves as tutors could serve as motivation for them to put in extra effort.  

Data from this study shows that the male students in the treatment group had a higher post-test mean 
achievement score of 43.50 while the females had a mean achievement score of 41.00. The ANCOVA Table 
indicates that there is no significant difference in the mean achievement scores of male and female students with 
visual impairment who used reciprocal peer tutoring. This implies that male and female students equally 
benefited from the reciprocal peer tutoring strategy. This finding is consistent with those of Kiadese and Uroko 
[26] which confirmed that there are no significant differences in the performance of male and female students 
who use cooperative learning. The finding does not agree with Oyenuga [22] who found a significant difference 
in the mean achievement scores of male and female students in that males performed significantly better than 
the females.  However, the findings of this study is further in line with Oludipe [20] who found that there is no 
significant gender difference in students academic achievement in basic science. This lack of difference in the 
male and female performance could be because girls are now being encouraged and sensitized to pursue science 
related courses as there may not be a difference in their intellectual abilities if they are taught using effective 
methods. This could suggest that the differences in male and female students’ achievement which some earlier 
research had emphasized on could be just bases on stereotype. Table 2 showed that there is no significant 
interaction effect of reciprocal peer tutoring strategy and gender on the mean achievement scores of students 
who are visually impaired in basic science. This is to say that the relative effect of reciprocal peer tutoring 
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across the students’ gender was consistent. The result therefore shows that both male and female students 
benefited well from the strategy. 
 
Conclusion: 

The study has shown that reciprocal peer tutoring improves the academic achievement of students with 
visual impairment especially in the inclusive classrooms. It makes students not only to be responsible for their 
own learning but also to serve as support to each other. It further makes them to be actively involved since it is 
learner oriented rather than just depending on their teachers. Peer tutoring is a useful strategy for improving the 
academic achievement of students with visual impairment in Basic Science irrespective of their gender. By 
implication, both male and female students benefit equally from the strategy. Based on this, it is essential to 
expose both male and female students with visual impairment to the process of reciprocal peer tutoring so that 
they can serve both as tutors and tutees. It is therefore recommended that teachers should be trained on the key 
procedural components of reciprocal peer tutoring. Also, the teachers need to lend the necessary support by 
assisting in the provision of the necessary materials that will guide the students. Teachers should also monitor 
the peer tutoring process to ensure that the correct steps are taken by the students. 
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