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ABSTRACT 
This paper examined the effect of Group-Based Mastery Learning Strategy on 
Attitudes and Academic Performance of SS11 Students in Mathematics in Plateau 
State, Nigeria. A pretest- posttest quasi experimental design was adopted. The 
population of the study consisted of 4,520 SS11 students in Mangu Local 
Government Area of Plateau State. Two hundred and fifty (250) students were 
sampled using random sampling technique. Mathematics Performance Test (MPT) 
and Mathematics Attitudes Questionnaire (MAQ) as instruments for data 
collection in this study were used. The instruments were validated by two experts 
in Measurement and Evaluation at University of Jos. The reliability coefficients of 
the instruments were determined using Cronbach Alpha and Kuder Richardson K-
21 found to be 0.78 and 0.76 for MPT and MAQ respectively. The data collected 
were analysed and presented using Mean and Standard Deviation to answer all 
the research questions. T-test statistics was used to test the hypotheses at 0.05 
level of significance. The findings revealed that both pretest results of 
experimental and control groups are of equal position in terms of their attitudes 
and performance, but male students performed significantly better than female 
students in the experimental group. Also, posttest results revealed that those 
experimental groups have more positive attitudes and performed significantly 
better than the control group, but male and female students in the experimental 
group are of equal position. This shows that group-based mastery learning 
strategy is gender friendly and affect positively on students’ attitudes and 
academic performance. Based on the findings, it was recommended that Plateau 
State Ministry of Education in collaboration with professional bodies like Science 
Teachers Association of Nigeria (STAN), National Teachers Institute (NTI) and 
Mathematical Association of Nigeria (MAN) should organized workshops, 
Seminars and Conferences aimed at teaching secondary school students on how to 
use group-based mastery learning strategy effectively in the teaching of 
mathematics. 
Keywords: Effect, group-based Mastery, Learning Strategy, Students’ Attitudes 
and Performance 

 
INTRODUCTION 
The target of every educational programme is to ensure that students achieve a satisfactory outcome. 
Academic achievement is one of the major variables that measure an individual’s success or failure 
in school ( Euckay, 2010). There is no subject or field of study that does not make use of some form 
of mathematics (Abdullahi, 2017).  Mathematics is a compulsory subject for all secondary school 
students and a pass at credit level in ordinary level examination is one of the requirements for 
gaining admission into any higher institution. Despite the importance of mathematics, many 
problems seem to beset mathematics education in Nigeria. This has resulted to the consistent poor 
performance in senior school certificate examination (SSCE) in the subject. 
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The deplorable state of mathematics achievement is attributed to a number of factors such as attitude 
of students (Uhumuavbi & Umoren, 2005); lack of instructional resources (Yara & Otieno, 2010); 
instructional techniques (Olulonye, 2010) among others. Students’ academic achievement and 
interest level have not been encouraging over the years as revealed in SSCE result analysis of 
NECO (2012) justifies the need for innovative strategies to be adopted in the course of classroom 
instruction. Facts from NECO/SSCE examination result analysis therefore agree with the findings of 
Adeyemi (2008) that teacher efforts in instructional delivery have not translated into good 
performance tests and examinations. Table 1 shows the fluctuating trend in students’ performance in 
SSCE Mathematics in plateau state for five years (2011-2015). 
 
Table1: Trends in students performances in SSCE Mathematics in Plateau state 

Year    Candidates     Candidates   Credit     %     Passes     %        Fail   % 
             Registered     that sat for      passes           (D7-E8)             (F9) 
  Exam            (A1-C6)  

2011    214010         18567              5452    29.36    6606     35.58   6500       35 
2012   32220           30120                8300   27.56    11105   36.87   10715    35.57 
2013    31354          29862               9462    31.69    13368   44.77   7032      23.55 
2014    38815          36285               19062   52.53    9864     27.83   7359     20.28 
2015    38901          37560               11209   29.57    17273   45.98   19084    24.18 

 
Source: National Examinations Council, Minna May,2015 
 
As shown in table 1, students’ performance at NECO/SSCE was not encouraging. Apart from 2014, 
there was no year when student credit passes was up to 50. Thus the trend in performance was 
almost for all the years under review. The contention of researchers therefore, is that instructional 
strategies used in many secondary schools are ineffective for teaching Mathematics. 
Despite the recognition accorded to Mathematics due to its relevance, Elekwa (2010) remarked that 
students still exhibit non-challant attitude towards Mathematics, even when they know that they 
need it to forge ahead in their studies and in life. Such students who have already conditioned their 
minds that Mathematics is a difficult subject are usually not serious in the learning of the subject 
and therefore perform poorly in Mathematics tests and examination. According to Olunloye (2010), 
this ugly trend of high failure rate in Mathematics is a national disaster. Therefore, feasible ways of 
improving the performance has remained an area of great concern for researchers. 
Olabisi (2011) observed that a carefully designed teaching strategy that provides students’ active 
participation in teaching and learning process can make teaching and learning more effective and 
equally improves students’ performance. Unfortunately most teachers teach Mathematics using 
predominantly the lecture method of teaching that does not provide active participation of the 
students. Hence, in an attempt to possibly promote their attitude and equally solve the problem of 
poor performance of students in Mathematics, Group-Based Mastery Learning Strategy (GBMLS) is 
proposed to investigate its effect to see if it could address this problem or not. Group-Based Mastery 
Learning Strategy (GBMLS) known as Learning for Mastery is a type of Mastery Learning Strategy 
(MLS) originated by Carroll (1963) which was later developed by Bot (2004). It is one of the most 
significant aspects of Mastery Learning Strategy which has been influential in bringing about 
positive effects in multiple grades and subjects. However, it is an instructional strategy in which 
students in the class are divided into groups, each with students of different ability levels using 
variety of learning activities to improve their understanding under the guidance of the teacher (Bot, 
2004). Therefore, the main purpose of this study is to determine the effect of Group-Based Mastery 
Learning (GBMLS) on attitude and Academic Performance of SS11 Students in Mathematics in 
Plateau State. 
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Research Questions 
The study was guided by the following research questions 
 What is the difference in the mean mathematics performance scores of SS11 students taught 

using group-based mastery learning strategy and those taught using lecture method? 
 What is the difference in the mean-rank mathematics attitudinal change of students taught 

using group-based mastery learning strategy and those taught using lecture method? 
 What is the difference in the mean mathematics performance scores of male and female 

students taught using group-based mastery learning strategy? 
 What is the difference in the mean-ranked mathematics attitudinal change of male and 

female students taught using group-based mastery learning strategy? 
Hypotheses  
Four hypotheses were formulated and tested at 0.05 level of significance 
 There is no significant difference in the mean mathematics performance scores of students 

taught using group-based mastery learning strategy and those taught using lecture method 
 There is no significant difference in the mean-rank mathematics attitudinal change of students 

taught using group-based mastery learning strategy and those taught using lecture method. 
 There is no significant difference in the mean mathematics performance scores of male and 

female students taught using group-based mastery learning strategy 
 There is no significant difference in the mean-rank mathematics attitudinal change of male and 

female students taught using group-based mastery learning strategy 
 
METHOD  
A randomized pretest- posttest quasi experimental design was adopted. It consists experimental and 
control groups which were of equal position in terms of their attitudes and performance before the 
commencement of the treatment. The experimental group was taught using group-based mastery 
learning strategy while the control group was taught using conventional lecture method. The design 
is represented symbolically thus: 

EG______________01____________X1____________02 
CG_____________  03____________X2____________04 

 
Where EG=Experimental group, CG= Control group, 01 and 03 represent pre-tests, X1=Treatment 
(Group-Based Mastery Learning Strategy), X2= Lecture Method, 02 and 04 represent post-tests. 
The study was conducted in Mangu Local Government Area of Plateau state. The population 
comprised of all the senior secondary two (SSII) students in Mangu Local Government Area of 
Plateau state, with a total of 1,286 students in the senior secondary schools in the Local 
Government. The sample was two hundred and fifty (250) senior students drawn from two schools 
in the Local Government using multi-stage sampling technique. The random sampling technique 
was first used to select two schools from the Local Government. The two hundred and fifty SSII 
students were further sampled out using stratified sampling technique and assigned them into 
experimental and control groups.  
Mathematics Performance Test (MPT) and Mathematics Attitudes Questionnaire (MAQ) as 
instruments for data collection in this study were used. MPT was constructed by the researchers 
using new general mathematics textbook for Senior Secondary Certificate Mathematics Examination 
(SSCE) past question papers. The MPT consisted of thirty (30) multiple choice items with four 
options lettered A-D to choose the correct answer. It was developed based on the six bloom 
taxonomy of educational objectives using mathematics content areas. The MAQ was constructed by 
the researchers using five point likert-type scale measurements in order to measure students’ 
mathematics attitudes after treatment. It consisted of thirty (30) items attitude questionnaire on 
mathematics with the response format of Strongly Agreed (SA), Agreed (A), Undecided, ( UD), 
Disagreed, (D) and Strongly Disagreed (SD). Each option carries weight in order of priority from 5-
1 in positive attitude and 1-5 in negative attitude responses.  
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The students were asked to freely indicate their interest in mathematics by ticking one of the options 
that suit their attitudes. The instruments were validated by two experts in Measurement and 
Evaluation at University of Jos. The reliability coefficients of the instruments were determined 
using Cronbach Alpha and Kuder Richardson K-21 found to be 0.78 and 0.76 for MPT and MAQ 
respectively. The data collected were analysed and presented using Mean and Standard Deviation to 
answer all the research questions. T-test statistics was used to test the hypotheses at 0.05 level of 
significance. 
 
RESULTS  
Research Question One: What is the difference in the mean mathematics performance scores of 
SS11 students taught using group-based mastery learning strategy and those taught using lecture 
method? 
Table 2: Mean and Standard Deviations on Mathematics Performance Scores of Students’ 
Experimental and Control Groups. 
Group                   N            Mean      S.D         Df                Mean Difference 
Experimental        130           31.10     4.6           
       248                  5.9 
Control                  120         25.20      5.2 
 
The analysis of table 2 above revealed that the mean  scores of students taught mathematics using  
group-based mastery learning strategy was 31.10 while that of the lecture method was 25.20 which 
showed that a mean difference of 5.9 in favour of experimental group. Therefore, the experimental 
group performed better than the control group. 
Hypothesis one: There is no significant difference in the mean mathematics performance scores of 
students taught using group-based mastery learning strategy and those taught using lecture method 
 
Table 3:t-test Analysis on Mathematics Performance of Students’ Experimental and Control 
Groups 
Group             N          Mean            S.D        Dft-cal.    t-crit.  Decision 
Experimental   130      31.10            4.6 

    248        2.043    1.97    significant 
Control            120      25.20           5.2 
 
Significant at p>0.05 
Table 3 shows that tcal (2.043) is greater than t crit (1.97) at 0.05 level of significance. This means 
that the null is rejected and the alternate hypothesis accepted. Therefore there is a significant 
difference in the performance of the students taught mathematics using group-based mastery  
learning strategy than those taught using lecture method. 
Research Question Two: What is the difference in the mean-rank mathematics attitudinal change 
of students taught using group-based mastery learning strategy and those taught using lecture 
method? 
 
Table 4: Mean-Ranks and Sum of Ranks on Mathematics Attitudinal Change of Students’ 
Experimental and Control Groups 
Group             N           Mean-Ranks         Sum of Ranks    Df      Mean-Ranks Difference 
Experimental   120         173                      20,760              

    238           105 
Control            120         68                        8,160 
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Table 4 reveals that the mean-ranks of group-based mastery learning strategy was 173 while the 
mean ranks of the lecture method was 68 which showed that a mean difference of 105 in favour of 
experimental group and concludes that the experimental group showed positive attitudes than the 
control group. 
Hypothesis Two: There is no significant difference in the mean-rank mathematics attitudinal 
change of students taught using group-based mastery learning strategy and those taught using 
lecture method. 
 
Table 5: Mann-Whitney u-test Analysis on Mathematics Attitudinal Change of Students’ 
Experimental and Control Groups 
Group               N        Mean-Ranks  Sum of Ranks   U-cal.   U-crit.    Decision 
Experimental      120       173               20,760           

       900       -11.7         significant 
Control               120        68                   8,160 
Significant at p>0.05 
 
Table 5 shows that u-cal (900) is greater than u- crit (-11.7) at 0.05 level of significance. This means 
that the null is rejected and the alternate hypothesis accepted. Therefore there is a significant 
difference in the mean ranks of mathematics attitudinal change of students taught using group-based 
mastery learning strategy than those taught using lecture method 
Research Question Three: What is the difference in the mean mathematics performance scores of 
male and female students taught using group-based mastery learning strategy? 
 
Table 6: Means and Standard Deviations on Mean Mathematics Performance Scores of Male 
and Female Students in the Experimental Group. 
 
Group            Gender        No.      Mean        S.D        Df         Mean Difference 
Experimental  Male            90         31,225    4.95       

128           0.225 
                         Female       40        31.00     5.08 
 
Table 6 indicates that the mean of male students in group-based mastery learning strategy was 
31.225 while the mean of female students in group-based mastery learning strategy was 31.00 which 
revealed that the mean difference of 0.225 in favour of male students in the experimental group. It 
implies that male students performed better than their female counterparts. 
Hypothesis Three: There is no significant difference in the mean mathematics performance scores 
of male and female students taught using group-based mastery learning strategy 

 
Table 7: t-test Analysis on Mean Mathematics Performance Scores of Male and Female 
Students in the Experimental Group 
Group                Gender    No.     Mean         S.D        Dftcal.     Tcrit.      Decision 
Experimental      Male       90         31,225      4.95         

128     1.249    1.984      Not sig. 
  Female  40           31.00       5.08 
 
Table 7 reveals that tcal=1.249 and tcrit. =1.984 which showed that tcal. <tcrit.(1.249<1.984) at 0.05 
level of significance.    Hence, it was concluded that there was no significant difference in the mean 
mathematics performance scores of male and female students taught using group-based mastery 
learning strategy 

103 



Effect of Group-Based Mastery Learning Strategy on Attitudes and Academic Performance of 
SS11 Students in Mathematics in Plateau State, Nigeria 

 
Research Question Four: What is the difference in the mean-ranked mathematics attitudinal 
change of male and female students taught using group-based mastery learning strategy? 
 
Table 8: Mean and Standard Deviations on Mean Mathematics Attitudinal Change of Male 
and Female Students in the Experimental Group. 
Group                Gender          No.           Mean        S.D       DfMean Difference 
Experimental      Male             90             28.42       4.22        

128     0.40 
        Female         40            28.02         4.84 
 
As indicated in Table 8 above, the mean of male students in group-based mastery learning strategy 
was 28.42, while the mean of female students in group-based mastery learning strategy was 28.02 
which shows that a mean difference of 0.40 in favour of male students in the experimental group . It 
is therefore concluded that male students showed positive attitude than the female counterparts. 
Hypothesis Four: There is no significant difference in the mean-rank mathematics attitudinal 
change of male and female students taught using group-based mastery learning strategy 
 
Table 9: t-test Analysis on Mean-Rank Mathematics Attitudinal Change of Male and Female 
Students in the Experimental Group 
Group   Gender  No. Mean     S.D       Dftcal.     tcrit.   Decision 
Experimental    Male           90        28.42     4.22      

128      1.387    1.984     Not sig. 
       Female      40       28.02     4.84 
 
Table 9 shows that tcal=1.387 and tcrit =1.984 which shows that tcal<tcrit (1.387< 1.984) at 0.05 
level of significance. Hence, it was concluded that there was no significant difference in the mean-
rank mathematics attitudinal change of male and female students taught using group-based mastery 
learning strategy. 
 
DISCUSSION OF FINDINGS  
From table 2, the mean score of mathematics students taught using group-based mastery learning 
strategy (31.10) is higher than the mean scores of mathematics taught using lecture method (25.20).  
Also in table 3, the result was confirmed that tcal is greater than tcrit (2.045>1.97) at 0.05 level of 
significance. The null hypothesis of no significant in the mean mathematics performance scores of 
students taught using group-based mastery learning strategy and students taught using lecture 
method was therefore rejected. This result is in agreement with Slavin (2010) who suggested that 
group method in general could sustain students’ performance in mathematics in general and could 
encourage students’ participation in lessons. This study supports the findings by Chianson, Obida 
and Kurumeh (2011) who found that the use of group method in the study of mathematics in general 
enhance students’ performance of what has been taught. This study asserted that the adaption of 
group-based mastery learning strategy would lead to a high performance of knowledge which in turn 
enhances meaningful learning in mathematics in general. 
Table 4 revealed the mean-ranks and the sum of ranks on mathematics attitudinal change of both 
experimental and control group. It showed that experimental group with a higher mean-rank of 173 
has a higher positive attitude than the control group with a lower mean-rank of 68. This result was 
confirmed by the result in Table 5 that Ucal is greater than Ucrit (900> -11.7) at 0.05 level of 
significance. This finding confirmed with the studies of Asante (2012), which showed among others 
that group-based mastery learning strategy affect positively on students’ attitudinal change in 
mathematics than the lecture method.  
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Hence, the null hypothesis of no significant difference in the mean-rank attitudinal change of 
students taught mathematics using group-based mastery learning strategy and students taught using 
lecture method was rejected. 
The results in Table 6 indicated that both male and female students taught using group-based 
mastery learning strategy are of equal position in terms of performance. This was proved by the 
mean performance scores of male students which is 31.225, while that of female students is 31.00 
with a mean difference of 0.225. This was also confirmed by result of Table 7 that tcal<tcrit 
(1.249<1.984) at 0.05 level of significance. This showed that group-based mastery learning strategy 
affect positively on both male and female students’ performance in mathematics. Hence, the strategy 
used was gender friendly and the null hypothesis of no significant in the mean performance scores 
of male and female students taught mathematics using group-based mastery learning strategy was 
retained. This finding buttressed with that of Harbour-Peter (2011) who reported that in general 
male performed better than their female counterparts. Similarly, Korau (2008) reported that male 
performed better than female in mathematics in general. 
The results presented in Table 8 revealed that male and female students taught mathematics using 
group-based mastery learning strategy were of equal position in terms of the attitudinal change. This 
was proved by the mean-rank attitude change of male students which is 28.42 while that of female 
students as 28.02 with a very small decimal mean-rank of 0.4 in favour of male students. This was 
also confirmed by the result of Table 9 tcal<tcrit (1.387<1.984) at 0.05 level of significance 
revealed that the group-based mastery learning strategy affects positively on both male and female 
students attitude change in mathematics in general.  Hence, the strategy used was gender friendly 
and the null hypothesis of no significance in the mean-rank attitudinal change of male and female 
students taught using group-based mastery learning strategy was retained. This finding was in 
disagreement with the earlier findings of Slavin (2010) who suggested that group method in general 
could sustain both male and female students’ attitudinal change in mathematics and could encourage 
students’ participation in lessons and help them to retain what they learnt for a long period of time. 
Thus, the study asserted that the adaption of group-based mastery learning strategy in particular 
would lead to a high positive attitudinal change of students’ knowledge which in turn enhances 
meaningful learning in mathematics. The finding disagreed with Harbour-Peter (2011) who reported 
that male students showed high positive attitudes than their female counterparts. Similarly, Ayedun, 
Momoh and Etukudu in Korau (2008) all reported that male performed better than female in 
mathematics. This may be as a result of using group method but not group-based mastery learning 
strategy in particular. 
 
CONCLUSION  
This study established that if students were taught mathematics using group-based mastery learning 
strategy, it will increase their performance and positively change their attitudes towards learning 
mathematics. It further revealed that female students are equally effective in terms of attitudinal 
change and performance with their counterparts if taught using group-based mastery learning 
strategy. 
 
RECOMMENDATIONS 
Based on the findings the following recommendations are made: 
 That mathematics teachers should be using group-based mastery learning strategy in 

teaching and learning in their schools. 
 Curriculum developers and educational planners at the state and federal should emphasize 

the use of group-based mastery learning strategy as a solution to the problems of poor 
performance of students in mathematics. 
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 Ministry of Education in collaboration with professional bodies such as Mathematical 

Association of Nigeria (MAN), Science Teachers Association of Nigeria (STAN) and 
National Teachers’ Institute (NTI) should organize seminars, workshops and conferences 
aim at sensitizing Teachers on how to use group-based mastery learning strategy in teaching 
and learning of mathematics. 

 Parent Teachers Association and Non-Governmental Organizations can assist schools by 
providing instructional materials that would enable mathematics teachers to teach 
mathematics using group-based mastery learning strategy effectively. 
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