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INTRODUCTION 
ccording to Galadima (2002), the role of 

mathematics in commercial, scientific and 

technological development of the civilized 

nations, and the general acceptance that mathematical 

methods are central to the solution of all kinds of 

problems have rightly enhance the importance of 

mathematics instruction in secondary schools. In the 

words of Obodo (2002) the study of mathematics is basic 

preparation for informed citizenry and a gateway into 

numerous career choices in life. In the words of Okwute, 

(2015) everybody solves and uses mathematics in one-way 

or the other. For example, the driver on the steering, the 

cook in the kitchen, the trader in the market and the 

farmer in his farm. Therefore, to be able to function 

effectively in our daily life, the knowledge of mathematics 

is an imperative requirement.  
Teaching methods are ways used by teachers to create 

learning environment and to specify the nature of the 

activity in which the teacher and the learner will be 
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involved during instructional delivery process. It is primarily a description of 

learning objective oriented activities and the flow of information between the 

teacher and the learner(s). 

Guided-discovery through the assistance and directives experts makes curriculum 

content more interesting, relevant and thought provoking to students. It is an 

activity oriented approach to learning where learners are closely monitored by 

their teachers to find a solution to instructional problems through investigation. 

In guided-discovery process, the students are provided with the specifics, the data 

or facts but are allowed to make generalization on their own. Guided-discovery 

provides specifics-data or facts but wants students to make generalization. It is 

carefully planned, closely supervised, targeted on-going assessment and 

intervention by an instructional team of a school. It allows students to discover 

specific information by themselves before they make generalization. There is no 

prescribed target result which the students have to achieve; rather students are 

allowed to discover facts for themselves (Maikudi, 2015).  

Error of algebra concept is an assessment approach that allows you to determine, 

whether students are making consistent mistakes when performing basic 

computations. Generally, an error means a simple lapse of care or concentration 

which almost everyone makes at least occasionally. In mathematics, an error 

means the deviation from a correct solution of a problem. In this study, an error is 

regarded as a mistake in the process of solving an algebra problem algorithmically. 

By pinpointing the pattern of individual student’s errors, you can then directly 

teach the correct procedure for solving the problem. While there are common 

errors that students with learning problems make, students may demonstrate 

error patterns that are individual specific. The ability to diagnose and remediate 

common errors with targeted instruction is perhaps the most important skill for 

mathematics teachers to possess. Riccomini (2005) considered error analysis to 

be an “inseparable part of the routine of mathematics teaching”, one that can be 

used as a tool in organizing instruction. 

According to National Council of Teachers of Mathematics as cited in Adeniran, 

(2021), one type of thinking needed in mathematics is algebraic thinking. In the 

broadest sense, algebraic thinking consists of understandings series which is 

needed to interpret the world by translating information or events into the 

language of mathematics in order to explain and predict the phenomena. 

Theoretically or practically, algebra is found in many areas of life. For example, 

bankers who study patterns for electronically transferred funds and computer 

experts use digit patterns and switch to give code for complex statements. The 
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discovery of the usefulness of algebra in various aspects of life and in all areas of 

mathematics makes algebraic thinking an important set of thought.   

Many factors have been identified and regarded as being responsible for the 

dwindling trend in the performance of students in solution process of algebra. 

These factors include school-teacher related characteristics, teaching methods 

social incentives, and a host of others Okello, (2010). This suggests that if the 

aforelisted factors and others can be taken into consideration particularly guided-

discovery method of teaching algebra, students will excel more in mathematics. 

According to Lambaya (2016) performance is the scholastic standing of a student 

at any given moment. It has to do with the successful accomplishment of goal(s). 

The purpose of testing an achievement is to help the teacher and the students 

evaluate and estimate the degree of success attained in learning a given concept. 

It is also useful in testing the retention of information and skill. It is equally 

appropriate in determining the efficiency of instruction. One of the issues at stake 

in education today is students’ performance measure in relation to teaching and 

the overall success of learning outcome. Use of guide-discovery teaching method 

in teaching algebraic concept, can make mathematics lesson objective stimulating 

and interesting to the students.  

The negative effect on students’ performance is further increased with the few 

teachers being unqualified to teach the subject, lack of professional training- 

makes it difficult for teachers to comprehend their students’ psychology and 

potentials which should guide them in choosing effective methods and teaching 

aids. The main purpose of teaching at any level is to bring out a significant change 

in the learner (Tebabal & Kahssay, 2017). Transferring knowledge requires 

teachers to use the appropriately method and pedagogy that best suits the learner 

and suit the objectives and desired outcomes. Most of the traditional methods 

were teacher- centered with no activity for the learners making them passive and 

therefore obtaining knowledge from the teacher without building their 

engagement level with the subject matter, the approach is least practical, more 

theoretical and memorizing (Tebabal & Kahssay ,2017). Large proportion of 

science teachers, mathematics inclusive still resorts to the use of “talk-chalk” or 

traditional method rather than the activity-oriented strategies advocated for. One 

of these activity based strategies includes guided-discovery method. Therefore, 

this study investigated effect of guided-discovery on attitude and errors 

remediation in algebraic performance among Junior Secondary School in Zaria 

Metropolis, Kaduna State. 
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Statement of the Problem 

Mathematics is a compulsory subject for all students at all levels of secondary 

school’s education. Moreover, a minimum of a credit is required for admission into 

tertiary institution in Nigeria. Algebra, an aspect of mathematics; is an integral part 

of mathematics examinations. There is high rate of poor achievement of students 

in mathematics in Junior Secondary School Certificate Examination (JSSCE) and 

Senior Secondary Certificate Examination (SSCE) over the years. This could be as 

a result of the teachers’ use of ineffective methods and strategies in mathematics 

teaching which among other factors have contributed to the student’s poor 

achievement in mathematics at the senior secondary school. The available 

literature on methods of teaching in science education suggests the need to 

employ new and innovative teaching strategy such as guided-discovery method. 

There is need to explore more into the best methods of teaching specific topics in 

mathematics in other to enhance students’ achievement.  

It is against this background that the researcher investigated the effect of guided-

discovery on errors remediation in algebraic performance among junior secondary 

school students in Zaria metropolis, Kaduna State in search for better way to 

making the teaching of algebraic topics more meaningful, students centered and 

improve students’ performance in mathematics generally. 

 

Objectives of the Study 

The objectives of this study are to: 

1. investigate the effect of guided-discovery method on students’ errors 

remediation in learning algebra 

2. determine the difference in errors remediation of male and female 

students taught algebra using guided-discovery method. 

Research Questions 

This study used the following questions which guided the conduct of the study:  

1. What is the difference between the errors remediation of students taught 

algebra using guided-discovery method and those taught using traditional 

teaching method? 

2. What is the difference in the error remediation of male and female students 

taught algebra using only guided-discovery method? 

 

Null Hypotheses 

The following hypotheses were formulated and tested at 0.05% level of 

significance. 
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Ho1: There is no significant difference between the errors remediation of students 

taught algebra using guided-discovery method and those taught using traditional 

method. 

Ho2: There is no significant difference in the error remediation of male and female 

students taught algebra with only guided-discovery method. 

 

Review of Related Literature 

The theoretical framework for this study is based on constructivism theory of 

learning. The theory explains how knowledge is constructed in the human being 

when information comes into contact with existing knowledge that had been 

developed by experience. This theory is attributed to Bruner (1967) he viewed 

knowledge to be internalized by the learner through the process of 

accommodation and assimilation. 

Theoretically, this research work on the effect of guided-discovery on errors 

remediation in algebraic performance among JSSII students in Zaria metropolis is 

based on the theory of guided-discovery in learning. 

Hall (2007) stressed that mathematical errors are a common phenomenon in 

mathematics learning. Students of any age have experienced getting mathematics 

wrong. It is natural that identifying students’ mathematical errors is a fundamental 

aspect of teaching for mathematics teachers. Error Analysis is then an effective 

assessment approach that allows one, especially teachers, to determine whether 

students are making consistent mistakes when performing computations. By 

identifying the error category or pattern of an individual student’s errors, one can 

then directly teach the correct procedure for solving the problem or can even 

formulate an effectively designed instructional intervention scheme (Egodawatte, 

2011).  

In mathematics, an error means the deviation from a correct solution of a 

problem. In this study, an error is regarded as a mistake in the process of solving 

an algebra problem algorithmically. By pinpointing the pattern of individual 

student’s errors, you can then directly teach the correct procedure for solving the 

problem. While there are common errors that students with learning problems 

make, students may demonstrate error patterns that are individual specific. 

Fajemidagba (2013) investigated the effect of guided discovery learning strategy 

on students‟ performance in Math alongside influence of gender and scoring 

levels ability of the students. 202 SS1 students from two selected public co-

educational schools in Ejibo LGA of Osun state constituted the Sample of the study 

the research was a quasi-experimental one and the main instrument for data 
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collection was 20-item multiple choice math Achievement test drawn from West 

African Examination Council past questions on Set Theory. Results revealed a 

significant difference in favor of those exposed to Guided-Discovery strategy. Also 

both male and female students performed equally well when taught using Guided-

discovery strategy, the study shows that high scoring students benefited most 

while the performance of low scoring students was also enhanced. The review of 

this study was also useful to the present study. 

Maduabum (1995) conducted a research on the effectiveness of expository and 

guided discovery on students’ achievement in biology. Quasi-experimental design 

was used in carrying out the study which involved 82 first year senior secondary 

school students (42 males and 40 females). Analysis of the result showed that 

there was no significant difference in the achievement of male and female 

students exposed to the two groups of teaching methods. 

Okwute (2013) investigated the effect of guided-discovery method on 

mathematics performance of low and high averted Secondary school students in 

FCT, Abuja Nigeria. The study pointed out the meaning, difficulties among 

students. The data for the study was collected by administering two form of test 

(MAT and MARS) to 207 students selected rom GSSS Kwali, Yangoli, Ditse Sagwari, 

and Bwari. The statistics means, standard deviation and t-test were used to 

analysed the data. The finding indicated that student with low Math aversion 

performed better when exposed to guided-discovery strategy. This study was also 

a useful guide for the present researcher. 

It is therefore seemed, reasonable to conclude that guided-discovery method 

which relies on and fosters such interactions would be more suited to students in 

remediating errors in algebra. 

The history of error analysis (also called error pattern analysis) in mathematics 

education dates back to the work of Radatz (1979). Since then, much of the 

literature has focused on two key areas of error analysis in mathematics: (a) the 

identification and interpretation of students’ common error patterns as a result of 

misconceptions and (b) guided-discovery method for instructional remediation. 

This study addresses the effect of guided-discovery on errors remediation in 

algebraic performance among JSSII students in Zaria metropolis, Kaduna State.  

 

Methodology 

The design for the study was quasi-experimental control group design with pre-

test and post-test. Quasi-experimental design allows the researchers to deduce 

the cause effect and relationship in situation over which they have very little 
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control. This involve two groups; an experimental group and a control group of 98 

students which was drawn from the population of 4,540 junior secondary class 

two (JSSII) students in Zaria metropolis, Kaduna State. The control group was 

taught all the algebraic processes as required by the JSCE syllabus using traditional 

teaching method (TTM) while the experimental group was taught using guided-

discovery method (GDM). Pre-test (Error Identification Test) was administered to 

both groups before treatment to determine their equivalence. After treatment 

had been administered for six weeks with the help of a research assistant. At the 

end of the six weeks, the post-test was administered the two sampled groups to 

determine the effectiveness of the teaching methods using Algebra Performance 

Test (APT). The research instruments used was Error Identification Test (EIT) and 

Algebra Performance Test (APT). These instruments was validated and reliability 

coefficient estimated as r=0.93 and r= 0.98 respectively. Two research questions 

and null hypotheses were formulated and analyzed using Independent t-test at 

α=0.05 level of significance.  

 

Results and Discussions 

This chapter presents results of the data analysis and discusses the findings of the 

research. It was carried out under descriptive analysis testing of hypothesis and 

discussion of findings.  

Research Question One: What is the difference between errors remediation of 

students taught algebra using guided-discovery method and traditional teaching 

method? Data on the effect of guided-discovery on students’ errors remediation 

in algebra among Junior Secondary School were collected. Means and standard 

deviations are summarized in Table1 

 

Table 1: Summary of Mean and Standard Deviation of Students’ Errors 

Remediation in Experimental   and Control Group 

       Group  N Mean Standard Deviation Mean Difference 

Experimental 56 54.05         19.09  

           17.88 

Control 42 36.17          15.24  

 

Table 1. Showed that the mean errors remediation of experimental group was 

found to be 54.05 and the mean errors remediation of control group was 36.17. 

The standard deviation of the experimental group is 19.09 while that of the control 

group is 15.24. Also, the experimental group with mean of 54.05 performs better 
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than the control group with a mean of 36.17. Therefore, the mean difference is 

17.88. 

 

Research Question Two: What is the difference in the errors remediation of male 

and female students taught algebra using only guided-discovery method?   Data 

on the differences in errors remediation of male and female students taught 

algebra using guided-discovery were collected. Mean and standard deviation was 

summarized in Table 2. 

 

Table 2: Summary of Mean and Standard Deviation of Male and Female Students’ 

Errors Remediation in Experimental Group 

Group Gender N Mean Standard Deviation Mean Difference 

 Female 14 64.71 19.905  

Experimental     14.23 

 Male 40 50.58 17.711  

N= number of students 
 
Table 2, showed the Mean and the Standard deviation of male and female students 
to algebra. It shows that the mean and standard deviation of male students were: 
50.48 and 17.711 respectively. It also showed that the mean and standard deviation 
of female students are: 64.71 and 19.905 respectively. The mean difference is 14.23 
indicating homogeneity within the two groups. 
 
Hypotheses Testing 
The purpose of this section is to provide empirical evidence for drawing 
conclusions on the null hypotheses raised during the course of the study. The 
hypothesis formulated for establishing the statistical data was tested at 0.05 level 
of significant.  
Hypothesis One: There is no significant difference between the mean scores of 
students taught algebra using guided-discovery method and traditional teaching 
method. To test this hypothesis, t-test statistic was used. The summary was 
contained in Table 3. 
 

Table 3: t-test Analysis of Difference in Errors Remediation between 

Experimental and Control groups. 

Group N Mean Standard 
Deviation 

Standard 
Error 

Df t-val. p-
val. 

Decision 

Experimental  56 54.05 19.090 2.551     

     96 4.993 .001 Significant 
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Control 42 36.17 15.243 2.352     

 

Table 3: showed the Mean of students taught algebra using traditional teaching 

method were: 36.17, Standard Deviation 15.243, Standard Error 2.352. While the 

Mean score of students taught using guided discovery method were54.05, 

Standard Deviation 19.090, Standard Error 2.551 which indicates a variation in the 

students’ errors remediation. Also the t-value is 4.993 and the Degree of Freedom 

96, with p-value 0.001<0.05 level of significance. Therefore, the null hypothesis, 

which state that: There is no significant difference between the mean scores of 

students taught algebra using guided-discovery method and those taught using 

traditional teaching method, was therefore rejected. Hence, there exist a 

significant difference in the mean scores of students taught algebra using guided-

discovery method and those taught using traditional teaching method. 

Hypothesis Two: There is no significant difference in errors remediation of male 

and female students taught algebra using guided-discovery method. t-test 

statistical method was used to test the hypothesis at 0.05 level of significant and 

is presented in Table 4. 

 

Table 4: Summary of t-test between Male and Female Errors Remediation 

towards Algebra 

Group Gender N Mean Standard 

Deviation 

Standard 

Error 

Df P-

value 

Decision 

 Male 40 50.48 17.711 2.800    

Experimental      52 .015 Significant 

 Female 14 64.71 19.905 5.320    

 

Table 4: showed the mean achievement score of male students taught with 

guided-discovery method were: 50.48, Standard Deviation 17.711, Standard Error 

2.800. Also, the mean of female students when taught with guided-discovery 

method were: 64.71, Standard Deviation 19.905, Standard Error 5.320. These 

indicate a variation in their errors remediation. Also, the Degree of Freedom 52, 

with p-value 0.015<0.05 level of significance. Therefore, the null hypothesis, which 

state that: There is no significant difference in the mean of male and female 

students taught algebra using guided-discovery method, was therefore rejected. 

Hence, there exists a significant difference in the mean scores of male and female 

JSS2 students taught algebra using guided-discovery method. 
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Discussion of Findings 

The main objective of the study was to investigate on the effect of guided-

discovery on errors remediation in algebraic performance among junior secondary 

school students in Zaria metropolis, Kaduna State, Nigeria. Thus, the findings are 

discussed as follows: 

Results obtained from the first study showed that students taught with guided-

discovery method had higher mean achievement scores than their counterparts 

taught using the traditional teaching method. The guided-discovery method may 

have been more effective because the instructions were characterized by active 

student’s involvement, thereby capturing the interest of the students, maximizing 

comprehension of the subject matter and avoiding chances of error. This agrees 

with the observations of Ibe (2004) and Nwagbo (2006) who indicated that 

discovery approaches prove to improve student’s achievement in sciences more 

than the traditional instructional methods like lecture, demonstration. Also 

Timothy and Awodi in Allahoki (2012) revealed a significant difference between 

guided discovery and lecture method in improving student’s performance in 

biology achievement test in favours of the guided-discovery approach. The 

findings of this study are in line with that of similar studies by Ibe (2004) who 

carried out a study on the effect of guided inquiry and demonstration methods of 

teaching on science process skills acquisition among secondary school biology 

students. Their finding revealed that the student taught through guided inquiry 

method performed significantly better than those taught through demonstration 

and conventional (lecture) methods which support the finding of Salman (2004) 

who investigated the effect of using scientific method of teaching mathematics 

and concluded that guided-discovery method is more effective method of 

instruction for teaching mathematics as compared to traditional method. 

The second finding of this study also showed that students taught algebra using 

guided-discovery method perform better. The finding support that of Ibe (2004) 

and others who found that girls achieved more than boys in science subjects, and 

that female learners show some superiority over male learners. Obiekwe (2008) 

and Okoro (2011) also found that female students achieve higher than their male 

counterparts in mathematics. This could be as a result of the different socialization 

processes of male and female students in which the male persons are expected to 

explore their environment while the female ones are to conform or maintain their 

existing environment Okeke (2007) and Nzewi (2010), are of the view that females 

achieve as high as their male counterparts when given equal opportunities. This 

finding is in contrary to the findings of Okoro (2011) and Obiekwe (2008), 
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Maduabum in Mohammed (2014) who conducted a research on the effectiveness 

of expository and guided discovery on students’ achievement in biology. Analysis 

of the result showed that there was no significant difference in the achievement 

of male and female students exposed to the two groups of teaching methods.  

 

Conclusion 

The findings of this study led to the following conclusions:  

Students taught algebra using guided-discovery method had lesser errors than 

their counterparts taught algebra using the traditional method. 

Gender significantly influence students’ achievement in algebra as posttest mean 

scores of female students was higher than that of their male counterparts when 

exposed to Guided-discovery method. 

 

Recommendations 

In this study, some recommendations were made based on the findings and 

conclusions namely; 

In view of the fact that the method of teaching had effect on the errors 

remediation hence, guided-discovery method was more effective in teaching 

algebra and remediating errors in algebra, textbook authors should incorporate 

guided-discovery method in the instructional methods for secondary schools. 

Ministry of Education should ensure that their teachers are trained regularly on 

the use of innovative instructional approaches such as Guided-discovery method. 

The curriculum planners should ensure that they incorporate guided-discovery 

method in mathematics curriculum, as it will help to promote students’ attitudinal 

level and achievement in the subject. 
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