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ABSTRACT 

Poor performance of students in mathematics subject has assumed a dangerous 

dimension. In light of this, mathematics educators need to seek suitable ways of tackling the current mass failure. It is now 

being recognized that there are better ways to learn mathematics than through the traditional method. Mathematics 

educators are beginning to show an increased awareness of the important of the 

way students learn. Many of our standard methods of conveying knowledge have been shown to be relatively ineffective 

in the slow learners’ ability to master and then retain important concepts.To achieve this, the paper therefore examined 

the influence of laboratory activities and peer tutoring on slow-learners achievement and retention in senior secondary 

school trigonometry. Four research hypotheses were formulated to guide the study. Pre-test post-test quasi experimental 

design 

was used in the study. The population consisted of 84,573 senior secondary school students out of which 382 students 

were sampled. Results were analyzed using mean, standard deviation, t-test and ANOVA. From the findings, it was 

observed that slow learners’ taught through laboratory activity and peer tutoring teaching strategy have equal retention 

scores and achieved better than those taught by traditional method. The study recommended among others that 

government should 

equip mathematics laboratory with tools and also provide useful materials and appropriate teaching aids. 
 

Key   words:   Laboratory   activity,   peer   tutoring,   slow-learners   achievement, retention and trigonometry. 
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1 INTRODUCTION 
 

Most secondary school students in Nigeria view mathematics as problematic and 

abstract, probably because students have great difficulty in understanding, 

assimilating and retaining the mathematics taught to them in the classroom. Report 

from the WAEC examiners [1] revealed some of the problems encountered by 

learners in mathematics as their inability to retain mathematical processes which 

are associated with it’s been taught in the classroom. Kurumeh [2] maintained that 

the mathematics taught in schools is foreign, Eurocentric in origin and built on 

western cultural background, making students to learn by rote memorization in 

which the attendant result is consistent mass failure of students. 

Mathematics is the foundation of science and technology and the functional role of 

mathematics to science and technology is multifarious, that no area of science, 

technology and business enterprise escapes its application. The importance of 

mathematics in the world cannot be over-emphasized. There is a general consensus 

among educators, that mathematics is an important and useful subject for 

development in every country. The use of mathematics has been with man even 

before the introduction of formal education; Sambo [3]. 

Besides its importance it is observed that mathematics is one of the most poorly 

taught, widely hated and abysmally understood subject in elementary schools. 

Students  particularly  girls  run  away  from  the  subject.  He  further  attributed 

students’ poor performance to factors such as the society view that mathematics is 

difficult, shortage of qualified teachers, lack of mathematics laboratory and lack of 

attractiveness and novelty in teaching method. The obvious question is whether 

students’ failure to learn mathematics can be ascribed to problems of curriculum, 

problem of teaching, or the student, or perhaps the combination of these Carnine 

[4]. There are many possible reasons as to why students fail in mathematics. But 
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most of the reasons are related to curriculum and methods of teaching rather than 

the students’ lack of capacity to learn; Jones, Wilson & Bhaswani, [5]. Various 

factors have been adduced for poor performance of students in mathematics. The 

interest of students in mathematics have been related to the volume of work 

completed, students task orientation and skill acquisition, students personality, 

shortage of qualified mathematics teachers, poor facilities, equipment and 

instructional materials for effective teaching; Odogwu [6]. 

A superficial way look at the way mathematics is taught in Nigerian secondary 

schools today shows that slow-learners are most of all time neglected due to their 

peculiar problem. The near total negligence of slow learners has been considered 

responsible for poor academic performance in mathematics; Aliyu [7]. Also, most 

mathematics teachers do not use suitable method in teaching, their aims is to cover 

the syllabus on time. Their focuses mostly are on fast learners who can give them 

quick answer immediately they ask a question; Shiyanbade [8]. 

Slow-learners are students who learn more slowly than their pairs, yet do not have 

disability requiring special education; Shaw, Grimes & Buman [9]. Khan [10] 

listed several factors that account for slow learning such as lack of emotional 

growth, a secure environment, limited opportunity for learning, absenteeism from 

school, untrained teachers, teaching methods and large class size. Shiyanbade [8] 

also stressed that personal and environmental factors have often limited their 

progress academically and that if such students are given proper attention through 

provision of special method of teaching, their academic achievement could be 

enhanced. The slow learners are not encouraged to participate actively in teaching- 

learning process.  The most commonly used method of teaching is the traditional 

lecture method; Adamu & Ahmed [11]. Similarly, experiments in science subjects 

are often demonstrated to students for observations and to copy the notes and 

diagrams into their note books which compounds slow learners problem as they are 
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not given adequate attention; Usman [12]. The evidence from the above shows that 

most mathematics teachers do not care to use suitable or appropriate methods in 

teaching that mostly affect slow-learners. Teaching methods in any teaching and 

learning situation is very important because the way a teacher presents subject 

matter to the learner may influence their attitude towards the subject. 

Laboratory activity approach to teaching mathematics is the process through which 

the students are exposed to mathematics contents with the aid of mathematics 

laboratory. Mathematics laboratory is a place where students can learn and explore 

various mathematics concepts and verify different mathematics facts and theories 

using variety of activities and materials; Ebele & Abigail [13]. The use of 

mathematics laboratory helps to integrate theory and practical work in mathematics 

teaching and learning. Ogunkunle [14] itemized the advantages of using 

mathematics laboratory as follows: 

 Display mathematical information 
 

 Avenue for experimentation through practical work 
 

 Pool of storage of mathematical materials for easy access 
 

 Remove abstractness and increasing effective teaching/learning 
 

Based on the above advantages, it is expected that the teaching/learning of 

mathematics may help reduce the abstractness of the subject, facilitate students 

understanding and also improve students’ retention rate. 

Peer tutoring is a system of instruction in which learners help each other and learn 

themselves by teaching, Ejezie [15]. Ejezie sees the strategy aimed at blending the 

classroom to mix high and low achievers together to yield a better result. Peer 

tutoring has influence on the academic performance of slow learners and could be 

tested for mathematics achievement and retention on slow learners. 
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Retention is measured in collaboration with achievement. This means that closely 

related to achievement is retention. Kundu and Tutoo [16] see retention as 

preservation of mind. Retention is also viewed as the ability to remember 

experiences and things learnt. These implies that the amount of knowledge learnt 

and kept, skill maintained or problem solving behaviors manifested consistently 

reflects what is retained. Thus retention of mathematics knowledge is the ability of 

a learner to keep and remember as well as recall or reproduce the acquired 

knowledge or some part of the knowledge after some period of time must have 

elapsed. Therefore, to improve students’ achievement level in mathematics implies 

to improve the level at which they retain its concepts learnt. 

 

1.1 Statement of the problem 
 

The general performance of students in mathematics has been a great concern to 

the  society.  Evidence  from  research  works  showed  that  the  performance  of 

students in mathematics in Nigeria has been dwindling. Okigbe and Ugwu [17] 

reported that in a mixed classroom, high achievers perform far better than the low 

achievers in mathematics. This shows that slow learners are most affected in this 

dreadful situation of students’ poor mathematics performance. Teaching techniques 

and methods used by mathematics teachers is instrumental to learners’ inability to 

understand and retain the basic mathematical principles, computations or logical 

facts involved Kurumeh [2] There is the need for mathematics teachers to be 

resourceful and focus on teaching approaches that will stimulate learners’ interest 

and higher retention rate; particularly the slow learners’. 

It has been observed in Nigeria that mathematics teachers hardly make use of 

mathematics laboratory despite the fact that it usage increases effectiveness of 

teaching and learning of mathematics by reducing its abstractness Ogunkunle [14]. 

Since slow learners learn at slow rate compared to their colleagues, there is need to 
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employ teaching strategy such as laboratory activity and peer tutoring which are 

actively based and allow active participation of the learners. It is in realization of 

this that this study investigated the influence of laboratory activities and peer 

tutoring on slow-learners achievement and retention in senior secondary school 

trigonometry. 

 

1.2 Objectives of the study 
 

The study intends to achieve the following objectives: 
 

i.      The effect of laboratory activity and peer tutoring teaching strategies on 

achievement in trigonometry of slow learners at senior secondary school. 

ii.     How exposure to laboratory activity and peer tutoring strategy would 

affect slow learners’ retention ability in trigonometry at senior secondary 

school. 

iii.    The effect of laboratory activity and peer tutoring teaching strategy on 

male  and   female  learners’  achievement  in  trigonometry  at  senior 

secondary school. 

iv.    The effect of laboratory activity and peer tutoring teaching strategy on 

male and female slow learners’ retention ability in trigonometry at senior 

secondary school. 

 

1.3 Research questions 
 

In line with the objectives of the study, the following research questions were 

raised in this study: 

i.     What is the difference between the trigonometric mean scores of the slow 

learners exposed to laboratory activity and peer tutoring teaching strategies 

and those exposed to traditional method? 

ii.    Would  trigonometry  retention  scores  of  the  slow  learners  exposed  to 

laboratory activity and peer tutoring teaching strategies differ? 
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iii.   How  do  trigonometry  achievement  scores  of  males  and  females  slow 

learners  differ  when  exposed  to  laboratory  activity  and  peer  tutoring 

teaching strategies? 

iv.   What is the difference in male and female slow learner’ retention ability in 

trigonometry when exposed to laboratory activity and peer tutoring teaching 

strategies? 

 

1.4 Research hypotheses 
 

Based on the research questions, the following null hypotheses were formulated 

and are tested at 5% level of significance. 

Ho1:  There is no significant difference between the trigonometric mean scores of 

the slow learners exposed to laboratory activity and peer tutoring teaching 

strategies and those exposed to traditional method. 

Ho2:  There is no significant difference between trigonometry retention scores of 

the slow learners exposed to laboratory activity and peer tutoring teaching 

strategies. 

Ho3:  There is no significant difference between trigonometry achievement scores 

of males and females slow learners when exposed to laboratory activity and 

peer tutoring teaching strategies. 

Ho4:  There is no significant difference between male and female slow learner’ 

retention ability in trigonometry when exposed to laboratory activity and 

peer tutoring teaching strategies. 
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2 METHODOLOGY 
 

A pre-test post-test quasi-experimental design was considered to be the appropriate 

design for this study. This includes two experimental and one control group. The 

research involve pre-test, post-test and post-posttest in which the dependent 

variables was manipulated to see their effects on the independent variables. 

 

2.1 Population of the study 
 

The target population is all the senior secondary school students in Kebbi state. 

There are one hundred and sixty two (162) senior secondary schools in the state 

with the sum total of eighty four thousand five hundred and seventy three (84,573) 

students in which 56,158 are male and 28,415 are female students. Data statistics 

were supplied by the State Secondary Education Management Board (SSEMB). 

Table 1:      Population of the study 
 

S/N Educational Zone Number of schools Males Females Total 

1 BirninKebbi 34 10,177 5,116 15,293 

2 Yauri 20 6,915 3,843 10,758 

3 Argungu 24 7,603 4,711 12,314 

4 Zuru 23 8,577 4,260 12,837 

5 Bagudo 27 9,297 5,055 14,352 

6 Gwandu 15 5,738 2,132 7,870 

7 Bunza 19 7,851 3,298 11,149 

 Total 162 56,158 28,415 84,573 

Source: [Kebbi State Secondary Education Management Board, 2012]. 



 
International Journal of Advance Research, IJOAR .org                                                                                         
ISSN 2320-9143  9 

 

IJOAR© 2014 
http://www.ijoar.org 

 

2.2 Sample for the study 
 

The researchers adopted a purposive sampling technique in selecting the schools 

and the level of the students from which the sample was drawn. These schools are: 

Government Girls Unity Secondary School Birnin Kebbi, Kanta Unity College 

Argungu, Government Day Secondary School Yauri and Government Science 

Secondary School Zuru. The respondents were randomly drawn from a group of 

senior secondary school two (SS2) students in four secondary schools. A total of 

three hundred and eighty two (382) participants were taken as the sample which is 

in accordance with Krejcie and Morgan [18] table for determining sample size 

from a given population. Out of the 382 respondents, 258 were males and 124 were 

females. The experimental group consisting 191 students were given treatment in 

laboratory and peer tutoring strategies whereas the control group consisting 191 

students were given treatment in traditional method of teaching. 

Table 2:      Sample selected for the study 
 

S/N Name of School Location Males Females Sample 

1 K. U. C. Argungu 96 - 96 

2 G. G. U. S. S. B/Kebbi - 95 95 

3 G. S. S. S. Zuru 96 - 96 

4 G. D. S. S. Yauri 66 29 95 

 Total  258 124 382 

 

2.3 Treatment 
 

During the treatment process, the experimental group was subjected to teaching 

using laboratory and peer tutoring strategies, while the control group was exposed 

to traditional method of teaching. To maintain the authenticity, two mathematics 

teachers of equal qualification and experience instructed both the groups. The two 

groups were taught separately, meeting once a week for at least forty five minutes 
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for a period of 8 weeks i.e. April to June 2012. At the end of the treatment, the 

same post-test was administered to the two classes to compare their achievement in 

mathematics and to ensure the effect of intervention. The following sub-topics 

were taught during the treatment. 

 Pythagoras theorem, sine and cosine rule 
 

 Angles of elevation and depression 
 

 Bearings and distances 
 
 

2.4 Instrumentation 
 

Instrumentation  involves  careful  selection  of  adequate  and  appropriate  tool(s) 

which are administered in order to collect relevant data concerning the study. A 

self-developed Trigonometric Performance Test (TPT) as pre-test and 

Trigonometric Achievement Test (TAT) as post-test was constructed by the 

researchers, the TPT and TAT were parallel with items of same difficulty level and 

pattern, composing 50 multiple-choice test items. The respondent that gives correct 

response to an item, he/she was given one score (i.e. 1 mark) for that item while 

zero score was earned by a blank or an incorrect response. 

 

2.5 Validity and reliability of the research instruments 
 

The pre-test and post-test questions were validated by experts at the Department of 

Science Education, Ahmadu Bello University Zaria, Kaduna State, Nigeria. The 

experts modify the test by setting their options lettered A-D instead of A-E. The 

researcher makes the adjustments to the tests as suggested by the experts. A trial 

testing of the instrument was carried out on a sample of 35senior secondary school 

students which were not part of the targeted sample but part of the population. By 

means of Kuder-Richardson method, a reliability coefficient of 0.72 was achieved. 

Thus, by the obtained coefficient, the instrument was found reliable for the study. 
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2.6 Procedure that was employed to identifying slow learners 
 

Slow learners were identified using the following screening methods: 
 

 Intelligent quotient test 
 

 Achievement test 
 

2.7 Administration of the research instruments 
 

The test was divided into TPT and TAT. The TPT was administered to the students 

before the intervention of the treatment while the TAT was administered to the 

students after the intervention of the treatment. The tests were administered to the 

re     ndents at allocated time; both groups completed the test at the given time 

(1      urs). Both the pre-test and post-test were conducted during the school hours. 
 
 

3 PROCEDURE FOR DATA COLLECTION AND DATA ANALYSIS 
 

The answer scripts were immediately collected and are marked fairly and honestly 

by the teachers. The response of the respondents on TPT and TAT were scored 

according to the key. Scores obtained were presented in tabulator form using SPSS 

17.0 version for data storage and for data calculation. The data obtained from the 

study were statistically analyzed using t-test and analysis of variance (ANOVA) at 

5% level of significance. 
 

4 RESULTS 
 

The results of the hypotheses tested in the study are presented in the tables below. 

This is done hypothesis by hypothesis. 

Ho1:  There is no significant difference between the trigonometric mean scores of 

the slow learners exposed to laboratory activity and peer tutoring teaching 

strategies and those exposed to traditional method. 
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Table 3: Analysis of variance on the mean scores of slow learners exposed to 

laboratory activity and peer tutoring teaching strategies and those exposed to 

traditional method. 
 

Source of Sum of Df Mean F-cal. F-tab p-value 
Variance Squares  Square    

Between Groups 159.137 1 159.137    

Within Groups 455.771 372 1.239 128.490 2.99 0.05 

Total 614.908 373     

S* - Significant at 0.05 level, Df = 373 
 

Table 3 indicates that F-calculated (128.490) is greater than F-table (2.99) at 0.05 

level of significant. The source of variance between groups is 159.137 and source 

of variance within groups is 455.771 which clearly show a significant difference on 

slow learners exposed to laboratory activity and peer tutoring teaching strategies 

and those exposed to traditional method. 

Ho2:  There is no significant difference between trigonometry retention scores of 

the slow learners exposed to laboratory activity and peer tutoring teaching 

strategies. 

Table 4: t-test showing the mean difference in the retention scores of the slow 

learners exposed to laboratory activity and peer tutoring teaching strategies. 
 

Group N Mean S. D. Std. Err. t-cal. t-val. p-value 

Laboratory activity 191 22.81 5.292 0.384 1.753 1.968 0.05 

Peer tutoring 191 30.87 7.452 0.541    

As table 4 indicates, difference between trigonometry retention scores of the slow 
 

learners exposed to laboratory activity and peer tutoring teaching strategies. The 

mean scores of the two groups are 22.81 and 30.87 respectively. The spread of 

scores around the mean for the above comparison group was 5.292 and 7.452 

respectively. T-test was used to determine whether there is significant difference 

between the mean scores of the groups. The table showed that t-calculated is 

1.753while t-value is 1.968 at 5% level of significant. Since t-cal. is less than the t- 
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val., the null hypothesis is retained. This means that both groups have equal 

retention scores, that is; there is no significant difference between the trigonometry 

retention  scores  of  the  slow  learners  exposed  to  laboratory  activity  and  peer 

tutoring teaching strategies. 

Ho3:  There is no significant difference between trigonometry achievement scores 

of males and females slow learners when exposed to laboratory activity and 

peer tutoring teaching strategies. 

Table 5: t-test showing the mean difference in the achievement scores of slow 

learners when exposed to laboratory activity and peer tutoring teaching 

strategies with respect to gender. 
 

Gender N Mean S. D. Std. Error Df t-cal. t-crit. p-value 

Male 258 53.193 21.216 53.127 380 12.361 1.968 0.05 

Female 124 33.215 15.927 40.249     

S* - Significant at 0.05 level, Df = 380 
 

Table 5 clearly revealed that t-calculated is 12.361 while t-critical is 1.968 at 0.05 

level of significant. This shows that t-cal. is greater than t-crit., therefore the null 

hypothesis is rejected; this implies that there is significant difference between 

trigonometry achievement scores of slow learners when exposed to laboratory 

activity and peer tutoring teaching strategies with respect to gender. 

Ho4:  There is no significant difference between male and female slow learner’ 

retention ability in trigonometry when exposed to laboratory activity and 

peer tutoring teaching strategies. 

Table 6: t-test showing the mean difference in the achievement scores of males 

and females slow learners’ retention ability in trigonometry when exposed to 

laboratory activity and peer tutoring teaching strategies 
 

Gender N Mean S. D. Std. Error Df t-cal. t-crit. p-value 

Male 258 47.023 14.465 47.123 380 7.329 1.968 0.05 

Female 124 21.141 9.342 33.296     

S*- Significant at 0.05 level, Df = 380 
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Table 6 shows academic achievement scores of males and females slow learner’ 

retention ability in trigonometry when exposed to laboratory activity and peer 

tutoring teaching strategies, from the table, it indicate that t-calculated is 7.329 

while t-critical is 1.968 at 0.05 level of significant. Since t-cal. is greater than t- 

crit., the null hypothesis is also rejected. This implies that; there is significant 

difference  in  the  academic  achievement  of  male  and  female  slow  learners’ 

retention ability in trigonometry when exposed to laboratory activity and peer 

tutoring teaching strategies. 

 

5 DISCUSSION 
 

The result of the first hypothesis which compares the mean scores of slow learners 

exposed to laboratory activity and peer tutoring teaching strategies and those 

exposed to traditional method showed a significant different on slow learners. The 

findings show that laboratory activity and peer tutoring is more effective than the 

traditional teaching strategy. The result of the second hypothesis reveals that both 

groups have equal retention scores. These findings are in agreement with that of 

David, Larnine &  Margarida  [19], Fantuzzo, Davis  &  Ginburg  [20] and  Dill, 

Boykin & Rath [21]. 

The result of third and fourth hypotheses shows a significant difference between 

the trigonometric scores of slow learners’ achievement and retention respectively 

when exposed  to  laboratory activity and  peer tutoring  teaching  strategy using 

gender as a variable of interest. This is in accordance with the findings of Lee [22], 

Lawson [23], Maxwell [24] and Moore-West, Hennessy, Meilman & O’Donnell 

[25]. 
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6 CONCLUSION 
 

The main contribution of this study provided the empirical evidences to show that 

learning by laboratory activities and peer tutoring did have some impact on slow 

learners’ performance in mathematics in terms of their understanding and 

applicability to integrate their learnt concepts to construct knowledge. Moreover, 

through the process of peer tutoring, they shared their opinions and learned from 

each other, thus they enjoyed more during peer tutoring. Therefore, the laboratory 

activity and peer tutoring teaching strategy has its advantages in these respects. On 

the basis of these findings, the following conclusions were drawn: 

 

 Slow learners’ taught through laboratory activity and peer tutoring teaching 

strategy achieved better than those taught by traditional method. 

 The result also reveals that both groups have equal retention scores, but there 

exist a significant difference in retention with respect to gender. 

 

6.1 Recommendations 
 

In view of the result of these findings, the following recommendations are made by 

the researchers: 

 Government  should  equip  mathematics  laboratory  with  tools  and  also 

provide useful materials and appropriate teaching aids because shortage of 

laboratory equipment can hinder teacher from using good instructional 

materials. 

 Extensive training program, seminars and workshops should be organized 

for   mathematics   teachers   in   senior   secondary   schools   on   the   use 

mathematics laboratory equipment. 

 Teachers should occasionally form a peer grouping within the classroom so 

as to have an interactive session between the peers. 
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