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ABSTRACT
The study aimed to investigate the effect of blended instructional strategy on upper basic students’ academic achievement in basic science and technology in Makurdi local government area, Benue state. The study has Two (2) research questions and hypotheses. The study adopted quasi-experimental research design. The study was carried out in Makurdi Local Government Area of Benue State. The population of the study was 1312  Basic eight (8) students in the twenty-one (21) Upper Basic schools in Makurdi Local Government Area of Benue State. The sample size for the study was 173 students. The instrument for data collection was Basic Science and Technology Achievement Test (BSTAT)”.The instrument was validated by three experts. K-R20 method of estimating reliability was employed to determine the internal consistency of the items of the instrument and it yielded a reliability co-efficient of 0.90 was obtained. Descriptive statistics of Mean and Standard Deviation were used to answer research questions. Inferential statistics of Analysis of Covariance (ANCOVA) were used to test the null hypotheses at 0.05 level of significance. Based on the findings of the study, it is concluded that both the blended instructional strategy and the conventional teaching method were effective in improving students’ achievement in Basic Science and Technology, as both groups recorded comparable levels of performance. However, the blended instructional strategy proved to be more beneficial in certain aspects, particularly in the academic performance of female students over their male counterparts. 
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Background to the Study
The focus on instructional strategy is fundamental to any discussion about academic success. It is clear that society has evolved from its past state, and this shift has also brought about changes in teaching methods within schools. Traditional teacher-centered teaching methods are no longer able to keep up with the changes in society. The rise of Information and Communication Technology (ICT) has led to the global adoption of modern teaching methods that prioritize critical thinking and improve knowledge retention, with the learner placed at the center of the learning process (Karanezi, Rapti & Halimi, 2015). Basic Science and Technology at the Upper Basic level is being taught using teacher-centered and student-centered approaches such as blended instructional strategy. Therefore, the focus of this study is to examine the effect of blended instructional strategy on students' academic achievement and retention in Basic Science and Technology in Upper Basic schools in Makurdi Local Government Area of Benue State. The advancement of Information and Communication Technology (ICT) has significantly influenced every spheres of human life. ICT is playing salient roles in work places, business, entertainment and education. 
In the field of education, ICT has been recognize as a catalyst for change; because it improved teaching methods change in working conditions, handling and exchanging information, teaching methods, facilitate the exchange of information, encourage learner-center practices and promote scientific research (Ratheeswari, 2018). In this digital age, ICT use in the classroom is important for giving students opportunities to learn and apply the required 21st century skills. In the views of Osang (2012), ICTs is an umbrella term that includes any communication device or application, encompassing: radio, television, cellular phones, computer and network hardware, software, satellite systems as well as the various services and applications associated with them such as videoconferencing and distance learning. These electronic systems can be used for broadcasting, telecommunications and all forms of computer-mediated communications including teaching in a classroom. Consequently, ICT has strengthened teaching and learning of Basic Science as it provides resources and services for students and teachers thereby enabling them to meet their educational needs. It also allows for networking between students and teachers to facilitate exchange of ideas and improve opportunities for connecting schools to the world as learning is expanding beyond the classroom (Dotimi & Hamilton-Ekeke, 2013).     
[bookmark: _GoBack]The importance of Basic Science and Technology in science education cannot be over emphasized. This is because Basic Science and Technology is the sole foundation to which all other science subjects and courses including other science related disciplines are built upon. Basic Science and Technology as a subject in the Nigerian curriculum comprises Basic Science, Basic Technology, Physical and Health Education and Computer Studies/Information and Communication Technology. Basic Science and Technology enable learners to apply scientific and technological knowledge and skills to meet contemporary societal needs. It also enables learners to acquire basic knowledge and skills in science and technology and to become prepared for further studies in the area of science and technology among others. 
Basic Science is defined as a science in which concepts and principles are presented so as to express the fundamental unity of scientific thoughts and avoiding premature or undue stress on the distinction among various scientific fields (Omiko, 2016), Sinha (2018) defines Basic Science as the scientific disciplines of Physics, Chemistry, Biology and Mathematics It is a foundation to the study of sciences at the senior secondary school level. Consequently, since the introduction of the subject in Nigeria Basic Education curriculum, it has suffered some challenges towards its effective implementation prominent among which is the shortage of instructional materials in teaching and learning. It is therefore hope that with the aid of blended instructional strategy in communicating instructions to the learner, learning in this way will make the material more interesting and meaningful (Rona, 2017).
An instructional strategy is the structured plan or method that a teacher uses to deliver lessons and facilitate learning. It refers to the organized approach, techniques, and activities designed to help students understand, retain, and apply knowledge. (Christensen, Horn & Staker, 2013). Kuo, Blland, Schroder and Walker (2014), defines blended instructional strategy as an approach that combines face -to-face interactions with technology-based instructional strategy.  Science teaching becomes all the more challenging in the case of integrating technological tools and techniques into process of instructional strategy. In this context, blended instructional strategy has its relevance in enriching the quality of instructional strategy in science by tapping the wide potentialities of providing more flexible ways of instructional strategy through online mode and the richness of the ‘social presence’ in the classroom. This is established in a study by Akgündüz and Akınoğlu (2017) on the impact of blended instructional strategy and social media-supported instructional strategy on the academic achievement and retention of the students in Science Education whose results of the study revealed that blended instructional strategy increases academic achievement and retention in science meaningfully. Similarly, Green and Owo (2021) investigated the effect of blended instructional strategy on junior secondary students’ academic achievement in Basic science in Obalga, Rivers State and found that the blended instructional strategy significantly improved students’ achievement better than the lecture method. 
This democratization of information has leveled the playing field, enabling students from different backgrounds and locations to access the same knowledge resources through E-instructional strategy platform. Blended instructional strategy through multimedia presentations, videos, animations and simulations can bring abstract concepts to life, making instructional strategy more enjoyable and memorable and through virtual classrooms and online discussion forums will create opportunities for students from different regions, cultures and backgrounds to collaborate on projects, share ideas and learn from one another. According to Vimalkumar, (2010), further said that, global interconnectedness fosters cultural understanding and appreciation, promoting a sense of global citizenship. Moreover, video conferencing tools enable virtual guest lectures and educational exchanges, connecting classrooms across the world. Students can communicate with experts, practitioners, and educators beyond their local community, enriching their instructional strategy experience with diverse perspectives which enhances their academic achievement. 
Academic achievement serves as a tangible reflection of the effectiveness of the learning process and provides a valid metric for evaluating instructional outcomes. Lamas (2021) defines academic achievement as the level of knowledge or competence a student demonstrates after undergoing structured educational activities or training. More narrowly, academic achievement is often measured through standardized examinations or assessments conducted at different stages of a student’s educational journey. These achievement indicators reflect the degree to which students have achieved instructional objectives within formal learning environments such as schools, colleges, and universities. Adebayo and Yusuf (2023) emphasized poor academic achievement among students was largely due to inadequate ICT resources, unreliable internet connectivity, insufficient teacher digital competence, irregular electricity supply, and lack of institutional support, all of which limited effective engagement with blended instructional strategy. Obineme, Akuegwu, and Nwokoye, (2024) identified several factors that contributed to poor academic achievement among students was the inadequacy of ICT facilities, including limited access to computers, poor internet connectivity, and insufficient multimedia resources, which hindered the effective use of blended instructional strategies. They also noted that many teachers lacked the necessary digital competence to fully integrate ICT into classroom instruction, further reducing the quality of learning experiences.  Irregular electricity supply and inadequate institutional support created barriers to consistent ICT usage. Collectively, these challenges restricted students’ opportunities to engage with technology-enhanced learning environments, thereby resulting in lower academic achievement outcomes. 
Gender is another factor that could influence students’ academic achievement in a subject. It is a variable that has so much effect on both teachers and students in the teaching and learning processes. Singh (2010) opines that gender refers to a socio-cultural construct that connotes the differentiated roles and responsibilities of men and women in a particular society. Gender issues in the context of education is referred to as the differences, both real and perceived between boys and girls and their relative achievements and opportunities (Mankumari & Ajay, 2017). 
This study anchored on George Siemens’ Connectivism Learning Theory for the Digital Age (2005) and Howard Gardner’s Theory of Multiple Intelligences (1983) and also many authors who’s their studies were related and formed gaps in this present study, but their results were inconsistent. Edem and Anar (2021) investigated the effect of blended instructional strategy on students’ achievement and retention in Chemistry in Uyo local government area, Nigeria. The result indicated a significant difference in the mean achievement scores of Basic Science instructed using blended strategy than those instructed using expository method in favour of the experimental group. A significant difference existed in the mean retention scores of Chemistry learners taught chemical combination with blended strategy than those taught with expository strategy. Gender was found not to be statistically significant. Based on the result of the findings, it was determined that blended Instructional strategy improved students’ achievement and retention in chemistry. The inconsistent in the findings on gender and students’ retention of knowledge has called for more research efforts and innovative teaching and learning strategies like blended instructional strategy that could help address the gender gap between male and female students in science education. Therefore, the problem of this study is to investigate the effect of blended instructional strategy on upper basic students’ Academic Achievement in Basic Science and Technology in Makurdi Local Government Area, Benue State. 
Statement of the Problem
[bookmark: _Toc519086074][bookmark: _Toc519085650][bookmark: _Toc519084517][bookmark: _Toc519084024][bookmark: _Toc519083754][bookmark: _Toc519086931]         Students’ instructional strategy remains central in any academic achievement debate. It is obvious that society has changed from what it used to be, and this has led to the change in teaching methodologies also in schools. The traditional teaching methodologies where the teacher is at the centre can no longer meet up with changes in society. With the advent of ICT, modern teaching methodologies that focus on promoting critical thinking and enhance students’ achievement with the learner at the centre are being encouraged and implemented all over the world (Karanezi, Rapti & Halimi, 2015). Sadly, Basic Science and Technology at Upper Basic level is still taught with the traditional method of teaching. This has resulted in students not having proper understanding of the concepts taught thereby leading to subsequent poor academic achievement. It has been observed that students’ academic achievement in Basic Science in termly and public examination (BECE) in public Basic schools in Benue State in the last 5 years have not been encouraging. The Basic Education Certificate Examination annual reports shows that less than 50% of candidates passed Basic Science at credit level and  above  from 2017 – 2024. The poor academic achievement of students in Basic Science has been a subject of concern to many researchers and educational stakeholders. This calls for the need to adopt teaching strategies that will improve the academic achievement of students in the subject hence the need to incorporate modern teaching learning strategies like blended instructional strategy. Thus, the problem of this study is to investigate the effect of blended instructional strategy on students’ Academic Achievement and retention in Basic Science and Technology in Upper Basic Schools in Makurdi Local Government Area, Benue State.
Objectives of the Study
	The purpose of this study was specifically sought to:
1. Find out the effect of blended instructional strategy on Upper Basic Students’ academic achievement in Basic Science and Technology in Makurdi, Benue state.
2. Ascertain the effect of blended instructional strategy on male and female Upper Basic Students’ academic achievement in Basic Science and Technology in Makurdi, Benue state.
Research Questions
	The following research questions were raised to guide the study:
i. What is the difference in the mean achievement scores of Upper Basic Students’ taught Basic Science and technology using blended instructional strategy and those taught using conventional teaching method in Makurdi Local Government Area, Benue State?
ii. What is the difference in the mean achievement scores of Upper Basic male and female Students taught Basic Science and Technology using blended instructional strategy in Makurdi Local Government Area, Benue State?
Hypotheses
1. There is no significant difference in the mean achievement scores of Upper Basic Students taught Basic Science and Technology using blended instructional strategy and those taught using conventional method in Makurdi Benue State.
2. There is no significant difference in the mean achievement scores of male and female Basic Students taught Basic Science and Technology using blended instructional strategy in Makurdi Benue State.
Methodology
The study adopted quasi-experimental research design. The study was carried out in Makurdi Local Government Area of Benue State. The population of the study was 1312  Basic eight (8) students in the twenty-one (21) Upper Basic schools in Makurdi Local Government Area of Benue State. The sample size for the study was 173 students. The instrument for data collection was Basic Science and Technology Achievement Test (BSTAT)”. The instrument was validated by three experts. K-R20 method of estimating reliability was employed to determine the internal consistency of the items of the instrument and it yielded a reliability co-efficient of 0.90 was obtained. Descriptive statistics of Mean and Standard Deviation were used to answer research questions. Inferential statistics of Analysis of Covariance (ANCOVA) were used to test the null hypotheses at 0.05 level of significance. 
RESULTS
Table 1: Mean Achievement Score and Standard Deviation of students taught Basic Science and Technology using Blended Instructional Strategy and the Conventional Method
	Group                                           Pretest                                 Posttest                             Mean Gain
                                                               SD                                       SD     

	Experimental Group                  26.76      1.42                         63.89     2.19                           37.13

Control Group                            26.68      1.37                         63.79      2.06                          37.11  

Mean Difference                         0.08                                        0.10                                         0.02



Table 2: Mean Achievement Scores and Standard Deviation of Male and Female Students taught Basic Science and Technology using blended instructional strategy in Makurdi Local Government Area, Benue State.
	Sex                                               Pretest                        Posttest                       Mean Gain
                                                            SD                                SD     

	Female                                   26.81      1.41                     64.52    2.48                         37.71

Male                                       26.71      1.43                    63.18    1.56                         36.47

Mean Difference                   0.10                                  1.34                                       1.24





Table 3: Summary of ANCOVA Result of Students’ Achievement by Group
	Source                     Type III Sum        df            Mean Square             F                  Sig.         Partial Eta
                                  of squares    	                                                                                                Squared

	Corrected                          3.681a            2                    1.840                    .405              .667          .003
Model 
Intercept                      3511.514             1                511.514              772.558              .000          .722
Pretest                               2.982              1                   2.982                    .656               .419         .002
Group                                  .792              1                     .972                    .174               .677         .001
Error                            1349.956            297                 4.545                       
Total                      1224145.000            300    
Corrected                    1353.637             299
Total 


a. R Squared = .003 (Adjusted R Squared = -.004)
		
Table 4: Summary of ANCOVA Result of Students’ Achievement by Gender
	Source                 Type III Sum       df             Mean Square            F               Sig.             Partial Eta
                              of squares                                                                                                    Squared

	Corrected                    75.091a            2                   37.545                8.561          .000             .098
Model 
Intercept                  1988.101             1               1988.839            453.512          .000              .742 
Pretest                           3.748              1                    3.748                  .855           .357             .005
Gender                        72.426              1                  72.426              16.515           .000             .095
Error                         692.897             158                 4.385                      
Total                   657922.000             161 
Corrected                 767.988              160
Total 


a. R Squared = .098 (Adjusted R Squared = .086)
Findings 
1. Both the students in the blended instructional strategy and the conventional method groups recorded comparable level of improvement in their achievement, indicating that the instructional strategies were equally effective in enhancing students’ academic performance in Basic Science and Technology
2. The female students exposed to the blended instructional strategy recorded higher achievement scores in Basic Science and Technology than their male counterparts indicating that the blended instructional approach was more effective in enhancing the academic performance of female students compared to males in the subject.
Conclusion
	Based on the findings of the study, it is concluded that both the blended instructional strategy and the conventional teaching method were effective in improving students’ achievement in Basic Science and Technology, as both groups recorded comparable levels of performance. However, the blended instructional strategy proved to be more beneficial in certain aspects, particularly in the academic performance of female students over their male counterparts.	
Recommendations
	Based on the findings of this study, the following recommendations were made:
1. The Ministry of Education should encourage and support the integration of blended instructional strategies into the teaching of Basic Science and Technology at the Upper Basic level. This can be achieved through curriculum review, provision of digital learning facilities, and training programs that promote effective use of technology in classroom instruction.
2. School heads should provide the enabling environment for teachers to effectively implement blended learning by ensuring regular access to ICT tools, stable power supply, and internet connectivity within the school premises. They should also organize workshops and peer-learning sessions where teachers can share best practices on technology-assisted teaching.
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