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Abstract 

This study determined the effect of blended 

learning strategy on achievement in linear 

equation among basic education students in 

Kaduna State. Quasi-Experimental Research 

Design was used for the study. The 

population comprised 99142 Basic eight (8) 

education students in Kaduna State. The 

sample of the study is 89 students from two 

intact classes of which 52 were male and 37 

were female, which were made up of 42 

students in the experimental group 

purposively selected and 47 students in the 

control group randomly picked for this study. 

Two (2) research questions and Two (2) null 

hypotheses guided the study. The Instrument 

for data collection is Linear Equation 

Achievement test (LEAT). The instruments 

were validated by three experts with average 

validity index of 0.80. Kudder-Richardson 

(K-R21) was used to estimate the reliability 

of LEAT with index of 0.94. Descriptive 

Statistics of Mean and Standard Deviation 

was used to answer the research questions, 

while inferential statistics of Analysis of 

Covariance (ANCOVA) was used to test the 

Null hypotheses at 0.05 level of significant. 

The result of the findings revealed that 

blended learning strategy enhances male and 

female students’ understanding of linear 

equation. Mathematics teachers at all levels 

are urged to adopt blended learning strategy 

to promote students’ achievement in 

Mathematics. 

Keywords:  Effect, Blended Learning Strategy, 

Interest, Achievement, Linear Equation, Basic 

education. 

 

Introduction 

Mathematics is a science of magnitude and 

number that is very useful, virtually in all 

subjects. It is generally seen as the language 

of most branches of science such as 

Chemistry, Biology and Computer Science 
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among others. The main objective of 

teaching mathematics is to produce persons 

who will be numerate, orderly, logical, 

accurate and precise in thought. It may be in 

consideration of these and others that, the 

Federal Government of Nigeria made 

mathematics a core and compulsory as 

contained in the national policy on education 

which remains the rallying point for all 

education objectives in Nigeria. According 

to Dauda and Bulus (2015), mathematics is 

full of technical terms which make it difficult 

to understand, if not explained in language 

that learners understand. When teaching 

without ensuring that learners understand the 

meaning of mathematical language, the 

learner loses communication and will result 

to dismal achievement in mathematics.  

 Mathematics as a subject is a master of other 

subjects. It contains all rudiments needed and 

builds solid grounds of reasoning for 

inference and discussion. Mathematics is 

described as the science of pattern and 

relationship which can be expressed in 

symbols (Ahmad & Aliyu, 2020). It is on this 

note that, mathematics becomes an important 

part of reforming our societal views and 

dispelling some common misconceptions 

about the subject. Mathematics is made up of 

a set of concept, facts, principles, and 

operations that are fundamentals to the 

existence of every individual (Hafiz & Hina, 

2016). According to Ekwueme (2013), 

mathematics is a subject that is involved in 

every facet of life, through the existence of 

humans here on earth. Ekwueme also went 

further to describe mathematics as the study 

of measurement of relationship, and property 

of quantities and sets. In the author’s 

opinion, mathematics is all about patterns 

and structures. 

Mathematics has faced several challenges. 

Mathematics is considered as a fearful 

subject, since it involves plenty use of 

mathematical symbols and mathematical 

proofs (Badmus & Omosewo, 2018).  

Mathematics involves formulas for students 

to learn and apply. Students’ lack of 

mathematics understanding among them had 

limited their views in the subject and further 

affected their achievement. Poor 

achievement in mathematics has affected 

other science subjects adversely. Despite the 

usefulness of mathematics, it is the most 

dreaded subject to students among all 

subjects offered in the school. Most of the 

students do not see the applicability of the 

subject to their daily lives and the world 

around them (Ifamuyiwa, 2019). 

Abdulhamid, Abubakar and Tola (2017) 

expressed that teaching mathematics requires 

application of effective methods that will 

bring active learning, but the absence of this 

will make the students not to participate 

actively in mathematics class. Mathematics 

has however been made a core subject both 
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at the basic and the secondary levels of 

education in Nigeria. Among the principal 

branches of mathematics are arithmetic, 

geometry, algebra, trigonometry, calculus 

and many more, but algebra is the main focus 

of this study and places emphasis on linear 

equation.  

Linear equation forms an important part in 

both basic education and senior secondary 

school mathematics curricula. However, it is 

often perceived as being one of the most 

complex parts of the curriculum. The poor 

understanding of the students in this area has 

contributed to the low achievement in 

mathematics (Salami & Popoola, 2016), 

although attempt has been made to improve 

students’ achievement and the quality of 

linear equation in schools 

.Linear equation is a branch of mathematics 

that uses letters in place of numbers. Linear 

equation, as a gateway of mathematics, is 

one of the areas of mathematics in which 

students have major problems (Usman & 

Musa, 2019). Linear equations are equation 

of the first order. It has been noted by some 

researchers and scholars that, for any nation 

to achieve, such nation must invest in 

teaching and learning of mathematics. Linear 

equation can be directly or indirectly applied 

in all facets of human activities depending on 

the level of understanding to which the 

students have about principles and concepts 

of mathematics (Okpube and Anugwo, 

2016). Because of the inter-relatedness of the 

entire branches of mathematics, the 

knowledge, students gain in linear equation, 

will boost their achievement in other areas of 

mathematics. The relevance of linear 

equation is not exhaustible. Linear equation 

is applied in every field including, natural 

science, social science, arts and humanities. 

Obi (2014) stated that in arts and humanity, 

Linear equations provide the baseline for 

better understanding of some universal 

concept and also observed that the area that 

has continued to generate interest among 

researchers and mathematics educators is the 

problem of instructional strategies. 

 The uninspiring teaching approach that a 

teacher applies could make the attainment of 

instructional objective illusive. Mathematics 

educators around the globe are searching for 

desirable teaching strategies that will engage 

students with task that could influence them 

to learn mathematics successfully (Usman & 

Musa 2015).  The researcher focuses on 

Blended learning strategy if it might bring 

about the improved teaching and learning of 

linear equation as well as improving 

students’ interest and achievement in linear 

equation among upper basic education 

students in Kagarko local government area in 

Kaduna, Nigeria. 

Blended learning combines face-to-face and 

online learning that help in improving the 

classroom experience and extend learning 
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through the creative application of 

information and communication technology. 

According to Gynther (2005), the term 

‘Blend learning’ was first used in American 

literature to describe a combination of 

Traditional teaching and technology-based 

teaching that used various forms of 

technology to support a wide range of 

pedagogical practices. If was discover earlier 

to be a teaching style uses traditional 

methods and technology to produce better 

students' learning outcomes. According to 

Wilson (2013), blended learning can be 

categorized into six models in provisions of 

their delivery; 1. The face-to-face model: It 

encourages teachers to use technology in the 

classroom in specific circumstances. 2. The 

rotation model: According to pre-scheduled 

meetings, students must rotate their learning 

environment from a conventional classroom 

to a lab. 3. The flex model: It is designed for 

students who have behavioural, academic, or 

social problems and includes full online 

learning under the supervision and guidance 

of a teacher. 4. Online lab model: This model 

requires students to go to an online lab to take 

certain classes, because of the school's 

constraints, such as not offering that course. 

5. The self-blend model: It's a model that 

involves students choosing their own 

subjects to learn, and it meets the needs of 

high school students looking for extra 

courses to help them get into university or 

find work. 6. Online model: It's a model in 

which students with limited time connect 

with their tutor online and then come in for 

face-to-face classes or meetings on an 

individual basis. Among the types mention 

this research work will adapt Station 

Rotation model.  

Blended learning is incredibly effective as 

they offer students the benefit of both virtual 

learning and traditional learning. Access to a 

digital learning platform also allows students  

to receive instant feedback on their work, 

thanks to automated assessments. Blended 

Learning, BL (also known as mixed or 

hybrid learning) was specifically chosen 

because it is a teaching style that combines 

the use of traditional educational methods 

with the application or use of technology to 

produce better students' learning outcomes. 

Studies have confirmed the value of 

technology intuition, as well as the 

advantages that institutions of learning stand 

to gain from the adoption of this kind of 

teaching style in their daily operations (Boe, 

2018). According to Susan and Chris (2015), 

incorporating BL into the classroom 

motivates teachers to adapt their teaching 

approaches, and as a result, shifts learning 

towards a student-Centered model as against 

a Teacher-Centered model. Therefore, 

students’ interest will be developed and they 

will participate actively in the learning 

process 
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According to Eze (2019), students’ 

achievement is the result of an examination 

written by students which is often a 

reflection of learning. Students’ achievement 

is the measure of students’ ability to acquire 

certain knowledge and skills at the end of 

teaching and learning activities (Usman, 

2020). Students’ interest and achievement 

may be affected by gender. According to 

Barowski (2021), students’ achievement 

refers to what students were able to learn in 

a determined period of time. Maikudi (2015) 

said that all is not well with teaching and 

learning of mathematics and linear equation 

in particular. Teachers should be able to 

develop innovative learning strategy that will 

make learning interesting and acceptable to 

enhance students’ achievement. 

Gender is the physical and behavioral 

difference that distinguishes individual 

human organism according to their function 

in the reproductive process. Genders affect 

learners’ achievement. According to Alio 

and Kelvin (2019), there is a widespread 

notion that male students perform better in 

linear equation than female students. Ajai 

and Imoko (2015) discovered that female 

students out-performed their male 

counterpart in linear equation. The 

educational experience in schools is not 

expected to discriminate between male and 

female students and it is important to note 

that students have equal access to education. 

Blended learning Strategy makes use of 

YouTube as the online platform which might 

enhance achievement in the learning of linear 

equation.  

Statement of the Problem 

The students’ achievement in mathematics 

has been poor over the years. This students’ 

poor achievement could be blamed on such 

factors as poor instructional strategy. In spite 

of the role played by linear equation in the 

development of science, there is still 

persistent poor performance of students in 

the area. Despite the high position offered to 

mathematics in Nigerian education system, it 

is disheartening that strategies for teaching 

and learning this mathematics at upper basic 

levels are unlikely to be put to good use for 

effective learning of mathematics. The 

persistence of this poor achievement might 

be that mathematics teachers are not using 

impactful strategy that will bring about the 

desired outcome in the teaching and learning 

of linear equation which had led to fear and 

difficulty students experienced in learning 

mathematics. It is unfortunate that students 

scare themselves from learning linear 

equation because of the unknown variable 

regularly use in the topic. Students find it 

difficult to resolved and work on the 

variable. Some of the students get engulfed 

with phobia due to the numerous variables 

called unknown. Many students could not 
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solve simple linear equation. The notion that 

mathematics is for male has also discourage 

the female gender from putting the best in 

learning mathematics which invariably affect 

female achievement.  

Therefore, a study towards adapting an 

alternative method of teaching is necessary 

in order to proffer solution to this problem. 

However, with the introduction of 

technology in education, blended learning 

strategy might present learning of 

mathematics in an appealing way, owing to 

various effects, allowing for meeting the 

various levels of students and designing 

activities that are appropriate to their actual 

levels. It is in view of this that the researcher 

decided to investigate what might be the 

effect of blended learning strategy on 

achievement in linear equation among basic 

education students in Kaduna state, Nigeria.  

Purpose of the Study 

The main purpose of this study was to 

determine the effect of blended learning 

strategy on achievement in linear equation 

among basic education student in Kaduna 

State, Nigeria. Specifically, the study was 

guided by the following;. 

1. Determine the achievement of 

Students taught linear equation using 

blended learning strategy. 

2. Find the achievement of male and 

female students taught linear 

equation using blended learning 

strategy 

Research Questions 

The following research questions were asked 

to serve as a guide for the research; 

1. What are the mean achievement 

scores of students taught linear 

equation using blended learning 

strategy and those taught using 

Conventional method? 

2. What are the mean achievement 

scores of male and female students 

taught linear equation using blended 

learning strategy? 

Hypotheses  

The following hypotheses were formulated 

and tested at 0.05 level of significance; 

Ho1: There is no significant difference in the 

mean achievement scores of students taught 

 linear equation using blended 

learning strategy and those taught using 

conventional method?  

Ho2: There is no significant difference in the 

mean achievement scores of male and female 

 students taught linear equation using 

blended learning strategy? 
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Methodology 

The research design used for this study is 

quasi-experimental research design of pre-

test, post-test of one experiment and one 

control group. According to Thomas (2020) 

quasi-experimental research design aims to 

establish a cause-and-effect relationship 

between an independent and dependent 

variable. The design is considered 

appropriate for this study since it involved 

intact classes. The experimental group was 

taught linear equation with blended learning 

strategy. The control group was taught linear 

equation using conventional teaching 

method. The population for this study was 

99,142 upper basic II education students in 

Kagarko LGEA Kaduna state for 2024/2025 

academic section (source: Kaduna State 

quality assurance department of KDSUBEB 

Kaduna) The sample for the study comprised 

89 students from the two intact classes in 

Kagarko Local Government Authority, 

Kaduna state. Purposive sampling was 

employed in selecting experimental schools 

to ensure computer component to achieve the 

goal of the research.  Control class was 

drawn from the remaining school using 

random sampling (lucky dip without 

replacement). The instrument is Linear 

Equation Achievement Test (LEAT) Linear 

equation achievement test. The LEAT 

instrument was used for the pre-test and post-

test to obtain data on students’ achievement 

in linear equation. The average validity index 

is 0.83 for LEAT. To determine the 

reliability of the LEAT, the items were trial 

tested using a small comparable group of 30 

students’ Basic 8 secondary Schools students 

which were not part of the sample 

respondents. Kuder-Richardson (K-R21) 

formula method of estimating reliability was 

employed to compute the co-efficient of 

internal consistency of LEAT which was 

0.90. The pre-test was conducted on all the 

respondents in experimental and control 

groups. The experimental group was taught 

using blended learning strategy. However, 

the control group was taught using 

conventional teaching methods. After the 

pre-test, the treatment commenced in the first 

week of the study with a well lesson plans for 

experimental group and control group. 

Normal schools’ lessons times table was 

used to teach for the period of five 5 weeks. 

The experimental group was taught using 

Station Rotation Model where students were 

rotated to computer laboratory every evening 

for online video that contains preceding 

lesson in class because the school observes 

evening lesson. The control group was taught 

the same topic using conventional teaching 

method. LEAT was used to collect post-test 

scores. The post-test was administered to 

both the experimental and control groups at 

the end of the exercise, one hour was allowed 

for the test and scores was recorded. 
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The data collected from the administration of 

instrument was analyzed using the following 

statistical techniques. Descriptive statistics 

of means and standard deviation was used to 

answer the research question 1- 4. Analysis 

of covariance (ANCOVA) was used to test 

the null hypotheses, at 0.05 level of 

significance.     

Results 

The data were presented according to the research questions asked and hypotheses formulated 

for the study. The analysis of the data was done using statistical package for social science 

(SPSS Version 26) 

Research Question One: What are the means achievement scores of students taught linear 

equation using blended learning strategy and those taught using Conventional method? 

The mean achievement scores of students taught linear equation using blended learning 

strategy and those taught using Conventional method are presented in Table 1 

 

Table 1: Mean Achievement Scores and Standard Deviation of Students Taught Linear 

Equation Using Blended Learning Strategy and those Taught Using  Conventional 

Method 

Methods           Type of Tests         N        Mean (𝑥̅) Std.Dev. () 

Blended 

     Pre-test             42 29.36 8.32 

     Post-test           42 70.07 7.41 

   

Conventional 

     Pre-test            47 30.85 8.12 

     Post-test          47 47.74 5.50 

   

 

Table 1 shows that the pre-test and post-test 

mean scores and the standard deviation of  

Basis 8 students exposed to blended learning 

strategy are (𝑥̅ =29.36, =8.32) and 

(𝑥̅ =70.07, =7.41) respectively and the 

corresponding pre-test and post-test mean 

scores and the standard deviation of students 

in conventional class are (𝑥̅ =30.85, =8.12) 

and (𝑥̅ =47.74, =5.50)respectively. 

 

Hypothesis One: There is no significant difference in the mean achievement scores of students 

taught linear equation using blended learning strategy and those taught using conventional 

method?  

The result is as presented in Table 2 
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Table 2: Result of ANCOVA on Mean Achievement Scores of Students Taught Linear 

Equation Using Blended Learning Strategy and those Taught Using Conventional 

Method 

Source Type III Sum 

of Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 11059.142a 2 5529.571 130.757 0.000 0.753 

Intercept 20467.573 1 20467.573 483.995 0.000 0.849 

Pretest 2.886 1 2.886 0.068 0.795 0.001 

Method 10996.328 1 10996.328 260.029 0.000 0.751 

Error 3636.835 86 42.289    

Total 316999.000 89     

Corrected Total 14695.978 88     

a. R Squared =0.753 (Adjusted R Squared = 0.747) 

Table 2 shows an F-ratio of 260.029 with 

associated exact probability value of 0.000 

which is less than  (alpha) value of 0.05 

(F=260.029; P = 0.000< = 0.05). This 

indicates that there is significant difference 

in the mean achievement score of students 

taught linear equation using blended learning 

strategy and conventional methods. Since a 

significant different is observed, the null 

hypothesis was rejected. This implies that 

blended learning strategy produced a 

significant effect on post-test of students. 

Research Question Two 

What are the means achievement scores of male and female students taught linear equation 

using blended learning strategy? 

The mean achievement scores of male and female students taught linear equation using blended 

learning strategy is presented in Table 3 
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Table 3: Mean and Standard deviation of Achievement Scores of Male and Female 

Students Taught Linear Equation Using Blended Learning Strategy 

Methods           Type of Tests         N        Mean (𝑥̅) Std.Dev. () 

Blended 

     Pre-test                 18    28.61 7.57 

     Post-test               18 70.22 6.99 

   

Conventional 

     Pre-test                24 29.92 8.96 

     Post-test              24 69.96 7.86 

   

 

Table 3 shows that the pre-test and post-test 

mean score and the standard deviation of  

Basis 8  male students exposed to blended 

learning strategy are (𝑥̅ =28.61,  =7.57) 

and (𝑥̅ =70.22,  = 6.99)respectively and the 

corresponding pre-test and post-test mean 

scores and the standard deviation of female 

students are (𝑥̅ =29.92, =8.96) and 

(𝑥̅ =69.96,  = 7.86)respectively. 

Hypothesis Two: There is no significant difference in the mean achievement scores of male 

and female students taught linear equation using blended learning strategy? The result is as 

presented in Table 4 

Table 4: Results of ANCOVA on Mean Achievement Scores of Male and Female Students 

Taught Linear Equation Using Blended Learning Strategy  

Source Type III Sum   

of Squares 

df Mean Square F Sig. Partial Eta 

Squared 

       

Corrected Model 65.226a 2 32.613 0.582 0.564 0.029 

Intercept 16930.304 1 16930.304 302.111 0.000 0.886 

Pre-test 64.510 1 64.510 1.151 0.290 0.029 

Gender .045 1 0.045 0.001 0.978 0.000 

Error 2185.559 39 56.040    

Total 208471.000 42     

Corrected Total 2250.786 41     

a. R Squared = 0.029 (Adjusted R Squared = -0.021) 

 

Table 4 shows an F-ratio of 0.001 with 

associated exact probability value of 0.978 

which is greater than  (alpha) value of 0.05 

(F=0.001; P =0.978 > = 0.05). This 

indicates that there is no significant 

difference in the mean achievement score of 

male and female students taught linear 

equation using blended learning strategy. 

Since a significant different was not 
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observed, the null hypothesis was not 

rejected. This implies that blended learning 

strategy did not produce a significant effect 

on post-test scores of students Gender. 

Discussion of Findings 

This finding shows that there is significant 

difference in the mean achievement score of 

students taught linear equation using blended 

learning strategy and conventional methods. 

This implies that students expose to blended 

learning strategy understood linear equation 

than her counterparts in control group. The 

finding is in agreement with the finding of 

Martin, Roy, Eugene and Ngozi (2021), who 

found that the blended-learning approach 

enhanced learners' understanding and 

performance in mathematics. Ukeagba, 

Eugene and Martin (2020), who found that 

blended learning Instructional Approach 

enhances pupils' achievement in 

Mathematics in respect to Gender. Binta and 

Kabiru (2022), who found that students 

taught using blended learning strategy 

performed better than their counterparts with 

conventional method. These findings 

reported that students taught using blended 

learning strategy achieved better than those 

taught using conventional method. 

Blended learning strategy enhances both 

male and female students’ understanding in 

learning linear equation. The finding is in 

agreement with the finding of the following 

scholars; Attah and Ita (2017), the finding is 

in agreement with the finding of Horah 

Adeniji and Odeyemi (2018), who found that 

Blended Learning Instructional Package is 

devoid of gender bias. Attah and Ita (2017), 

who found that gender has no significantly 

influence on academic performance among 

senior secondary school students in Calabar 

metropolis. Felix and Mogege (2024), who 

found that no significant gender disparity in 

the mean achievement scores of learners, 

tutored mathematics utilizing blended 

learning. Pradipta, Rajaka and Prasanta 

(2022), whose find no significant difference 

in Gender achievement but in disagreement 

with the finding of Ajai and Imoke (2015) 

who reported that male students achieved 

better than female students when taught 

using blended learning strategy. The 

improved interest and achievement by the 

treatment group could be as a result of the 

understanding of multimedia theory of 

Richard Mayer in (1997). The theory 

emphasized exposing learner to watch audio 

and visual information for better 

understanding. Teachers should be aware 

that two sources of information help students 

learn more effectively, as they can process 

more information at the same time. This 

process will help them transfer the 

knowledge to long-term memory for an 

enhance achievement. At the end of the 

findings, it is discovered that blended 
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learning strategy enhances interest and 

achievement in linear equation. 

Conclusion 

The finding of this study indicated that 

blended learning strategy enhances male and 

female students’ understanding of linear 

equation, this finding further establishes the 

role technology driven instructional strategy 

can play in students’ achievement. The high 

achievement of students in the experimental 

group is connected to the manipulative 

activities and skills involved in utilizing 

blended learning strategy in mathematics. 

This study provides empirical evidence of 

the effectiveness of utilization of blended 

learning strategy on students’ achievement in 

linear equation in Kaduna state. 

Recommendations 

Based on the results obtained, the following 

recommendations are made. 

1. Mathematics teachers should 

adopt blended learning strategy 

as it enhances students’ 

achievement. 

2. Teacher should be encouraged to 

make use of blended learning 

strategy to enhance achievement  

3. School administrators should 

periodically organize seminar 

and workshop for teacher on how 

to use blended learning strategy 

properly in teaching other 

mathematics concepts.  

4. Mathematics teachers should no 

longer limit teaching to face to 

face but make use of online 

resources  

5. Curriculum planners, policy 

makers and stakeholders in 

education should in-cooperate 

blended learning strategy into 

Nigerian school’s curriculum for 

implementation. 
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