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ABSTRACT
The persistent decline and inconsistency in students’ academic performance in Social Studies at the upper basic level in Nigeria have continued to generate concern among educators and policymakers. Despite the subject’s role in promoting civic competence, critical thinking, and national development, students’ achievement records reveal low academic excellence over time. Evidence between 2015 and 2024 (BECE) shows that the proportion of students attaining high grades (Grade A) remained low, ranging from 6.53% to 20.31%, while a considerable percentage consistently fell within the pass and failure categories. This trend suggests poor conceptual understanding and inadequate attainment of expected learning outcomes, largely attributed to the continued use of teacher-centred instructional methods that limit active student engagement (Omojemite, 2025).
This study examined the effect of computer-based concept mapping strategy on upper basic Social Studies students’ academic performance in Ilorin Metropolis of Kwara State, Nigeria. A quasi-experimental design using a pre-test, post-test, non-equivalent control group within a 2 × 2 factorial structure was adopted. A sample of 124 students was selected using multistage sampling, comprising an experimental group (n = 52) and a control group (n = 72). Data were collected using the Social Studies Performance Test (SSPT) (KR-20 = 0.82) and analyzed using mean, standard deviation, and Analysis of Covariance (ANCOVA) at 0.05 level of significance.
Findings revealed that students taught using computer-based concept mapping performed significantly better (M = 63.4, SD = 11.6) than those taught using manual concept mapping (M = 55.2, SD = 10.8), with a significant effect of instructional strategy, F (1,121) = 6.84, p < .05. The study concludes that computer-based concept mapping enhances academic performance and recommends its integration into Social Studies instruction.
Keywords: Computer-Based Concept Mapping, Academic Performance, Social Studies, Instructional Strategy, Upper Basic Education.










1.  INTRODUCTION
[bookmark: _Hlk222415804]Social Studies is a core school subject designed to equip learners with the knowledge, skills, values, and attitudes required for responsible citizenship and effective participation in society. As a discipline, it examines human behaviour, social relationships, governance structures, and interactions between humans and their environment (Odey, 2019). Through Social Studies education, learners are expected to develop civic competence, national consciousness, social awareness, and critical thinking skills. The attainment of these objectives is strongly influenced by the quality of classroom instruction and the instructional strategies adopted by teachers.
Teaching and learning constitute a fundamental pillar of the educational process, aimed at enriching learners’ experiences and promoting meaningful cognitive and social development. Contemporary views of learning emphasize that effective learning occurs when learners actively construct knowledge rather than passively receive information. Jaya (2015) emphasized that successful learning requires students to actively form conceptual connections between new knowledge and prior understanding. This learner-centred perspective underscores the importance of instructional approaches that foster engagement, interaction, and higher-order thinking.
Instructional strategies are interactive teaching strategies that actively involve students in the learning process, fostering engagement, collaboration, and critical thinking. These strategies facilitate learning experiences in ways that enhance understanding, encourage students to participate in discussions, problem-solving, and promoting deeper understanding and many other key features which include active engagement, collaboration, student-centered learning, critical thinking, and the integration of technology (Kerimbayev, et. al., 2023). In recent decades, educational practice has shifted from predominantly teacher-centred approaches to learner-centred strategies that promote active participation, collaboration, and reflection. Such strategies are particularly relevant in subjects like Social Studies, where conceptual understanding, interpretation of social phenomena, and critical reasoning are central to learning outcomes.
However, academic performance remains a primary indicator for evaluating instructional effectiveness; however, in the context of Social Studies, it must transcend mere cognitive mastery of content. While it reflects the attainment of educational objectives (OECD, 2020), true performance in this discipline is manifested in the learner’s ability to translate classroom knowledge into responsible behaviors, ethical decision-making, and moral values within the larger society. Recent scholarship emphasizes that learner-centered strategies, such as Computer-Based Concept Mapping, do more than improve test scores; they foster "Holistic Competence," where students demonstrate the agency to apply civic values in real-world scenarios (UNESCO, 2021).
Research by Biesta (2022) argues that the "qualification" function of education (exams) must be balanced with "socialization" and "subjectification," where students develop the moral character to act responsibly in their communities. Furthermore, Ahuja and Sharma (2023) assert that when students engage in active knowledge construction, they develop higher levels of social responsibility and emotional intelligence, leading to improved interpersonal behaviors and adherence to societal norms. This suggests that a student's performance is not only recorded in a grade book but also observed in their civic engagement and ethical conduct. Consequently, this study views academic performance as a multi-dimensional construct encompassing both formal assessment and the external manifestation of prosocial values and citizenship responsibilities (Okolie et al., 2022). Learner-centred instructional strategies that promote active knowledge construction, feedback, and reflection have been found to significantly improve academic performance across subject areas, particularly at the basic education level (UNESCO, 2021).
At the Upper Basic level in Nigeria, learners transition from basic knowledge acquisition to more complex reasoning and independent learning. However, evidence indicates that students’ academic performance in Social Studies remains inconsistent, partly due to the continued reliance on teacher-centred instructional methods that limit engagement and critical thinking (Ayodele, 2023; Atieku et al., 2022). This challenge is further influenced by school location, as disparities between rural and semi-urban schools often affect access to instructional resources, teacher quality, and exposure to innovative teaching strategies. Studies have shown that students in semi-urban schools tend to have better access to learning facilities, while those in rural areas may face constraints that hinder effective learning (UNESCO, 2022; Ekpoto & Adie, 2024). These inequalities can significantly impact students’ academic performance and learning experiences.
One learner-centred instructional strategy that has gained increasing attention is concept mapping, especially when integrated with computer technology. Concept maps are visual representations that depict concepts and their interrelationships in a hierarchical and interconnected structure. They consist of concepts, linking words or phrases, and directional connections that explain relationships among ideas (Shamsuddin et al., 2017). Effective concept maps are clearly structured, hierarchically organized, readable, and logically connected, enabling learners to organize knowledge meaningfully (Lin et al., 2017). The integration of computer technology further enhances the instructional value of concept mapping by making it more flexible, interactive, and engaging.
Computer-based concept mapping (CBCM) addresses several limitations associated with traditional paper-based or chalkboard concept maps. Empirical evidence indicates that CBCM is user-friendly and allows learners to easily add, modify, or delete nodes as their understanding develops (Chiou et al., 2017). It also supports peer collaboration and discussion, as learners can share maps digitally and engage in real-time feedback. Additional features such as map history functions promote reflection and evaluation, thereby supporting active learning processes. Studies have further shown that CBCM facilitates the synthesis of complex information and enhances students’ ability to summarize and organize knowledge more effectively than conventional instructional methods (Hwang et al., 2018).
Despite growing empirical support for learner-centred instructional strategies, reports from examination bodies and educational research have consistently revealed fluctuations and inconsistencies in students’ academic performance in Upper Basic School Social Studies. Recent empirical studies conducted in Nigerian secondary schools indicate that persistent reliance on traditional, teacher centered instructional methods significantly contributes to this trend. For instance, Omojemite (2025) found that students exposed to interactive and learner-centred instructional strategies in Social Studies and Civic Education achieved significantly higher academic performance than those taught using conventional lecture-based methods. Similarly, Atieku et al. (2022) reported that teacher-centered instructional practices limit students’ active participation and engagement, thereby negatively affecting learning outcomes and academic performance. Ayodele (2023) further observed that traditional instructional approaches often restrict the development of critical thinking and conceptual understanding, leading to inconsistent achievement levels among junior secondary school students.
Considering the central role of Social Studies in fostering civic responsibility, critical thinking, and social development, there is a compelling need to investigate innovative instructional strategies capable of improving students’ academic performance. Empirical evidence across disciplines demonstrates that CBCM enhances conceptual understanding, retention, and academic achievement. For instance, technology supported concept mapping has been shown to significantly improve students’ recognition of concepts and overall learning outcomes compared with conventional instructional methods (Aydin, 2015; Aşıksoy, 2019). Studies in accounting education further revealed that multidimensional computer-based concept maps reduce cognitive load and enhance learning success, retention, and learner satisfaction (Chiou et al., 2020; Tien et al., 2018). Similarly, research in language education reported that students taught argumentative writing using computer concept maps outperformed those taught through traditional approaches (Zarei, 2015).
Within the Nigerian context, quasi-experimental findings indicated that CBCM significantly improves academic performance among pre-service teachers in Economics (Daramola & Gabriel, 2022), while studies in Physics education show that computer-based concept mapping yields comparable or improved learning outcomes relative to other computer-based instructional strategies (Salisu Mamuda et al., 2023). In science education, CBCM has also been found to facilitate students’ understanding of complex biological concepts and relationships (Asabe Ramatu, 2023). Collectively, these studies affirm that computer-based concept mapping is an effective strategy for enhancing academic performance and conceptual comprehension across diverse subject areas.
Despite these established benefits, there is still a paucity of empirical studies examining the effectiveness of computer-based concept mapping in Social Studies at the Upper Basic level, particularly in Kwara State. More importantly, limited attention has been given to how such instructional strategies interact with school location (rural and semi-urban contexts) in influencing students’ academic performance. This gap necessitates the present study, which investigates the effects of computer-based concept mapping strategy on the academic performance of Upper Basic Social Studies students in Ilorin Metropolis, Nigeria.
1.1 Statement of the problem
Social Studies is a value-oriented subject in the Nigerian educational system designed to promote civic competence, social responsibility, and national consciousness through the development of relevant knowledge, skills, and attitudes required for effective participation in society (UNESCO, 2021; UNICEF, 2022; Odey, 2019). 
An analysis of results from 2015 to 2024 shows a consistent pattern of high proportions of Pass and Credit (Grade C) grades alongside relatively low percentages of Grade A. While a large number of students achieve average performance (with Grade C often above 40% and Pass around 30%), only a small proportion attain excellent performance (Grade A mostly between 10% and 13%, except for a brief peak in 2016). This indicates that although many students meet minimum learning expectations, few demonstrate high-level understanding and mastery of Social Studies concepts.
This suggests limitations in the effectiveness of conventional teacher-centered instructional methods, which may not adequately promote deep learning and higher-order thinking (Olokooba, 2022). Although innovative approaches such as concept mapping have been found to enhance meaningful learning and improve academic performance (Daramola & Obimiyuwa, 2022; Ugwoke & Ude, 2022), there is limited empirical evidence on their effectiveness in Asa Local Government Area of Kwara State. Therefore, this study seeks to investigate the effectiveness of computer-based concept mapping in improving students’ academic performance in Social Studies.
1.2 Research questions
1. What is the difference between the academic performance of Upper Basic students in the Ilorin Metropolis taught Social Studies using computer-based concept-mapping strategy and those taught using manual concept mapping?
2. What is the difference between the academic performance of male and female Upper Basic students taught Social Studies using computer-based concept-mapping strategy in Ilorin Metropolis?
1.3 Research hypotheses
HO1: There is no significant difference between the academic performance of Upper Basic students in the Ilorin Metropolis taught Social Studies using the computer-based concept-mapping instructional strategy and those taught using manual concept mapping.
HO2: There is no significant difference between the academic performance of male and female Upper Basic students taught Social Studies using the computer-based concept-mapping strategy in the Ilorin Metropolis.

METHODOLOGY
2.0 Research Design
This study employed a quasi-experimental design using a pre-test, post-test non-equivalent control group within a 2 × 2 factorial structure. The design examined the effects of instructional strategy and school location on students’ academic performance. This design represents two levels of treatment (computer-based concept mapping using hierarchical and spider modes respectively and concept mapping strategy; and two levels of school location (rural and semi-urban). The illustration of the design is shown in Table 1 below:
Table 1: Factorial design
	Groups
	Pre-test
	Treatment
	Post-test

	Experimental Group 1
	    X₁
	CBCM (X₁)
	     X₂

	Control Group
	    X₁
	MBCM (X2)
	     X₂



2.1 Population of the Study
The population of the study comprised 21,820 upper basic school students from 125 public upper basic schools in Ilorin Metropolis of Kwara State. The population consisted of 1,240 males and 1,208 females.
2.2 Sample and sampling techniques
A sample size of 109 students was selected using a multistage sampling technique. Purposive sampling was employed to select JSS 2 students because they were already familiar with the subject, unlike JSS 1 students who were newly introduced to the subject and JSS 3 students who were preparing for the Basic Education Certificate Examination (BECE). Thereafter, simple random sampling technique was used to select two schools from the population, and from each of the selected schools, intact class was chosen using simple random sampling.
2.3 Instrumentation 
The instrument used in collecting data in this study is researcher adapted Social Studies Performance Test (SSPT). The Social Studies Performance Test (SSPT) consists of 30 multiple choice items adapted from upper basic two (JSSII) Social Studies syllabus and scheme of work and correspond to what the students should be taught in their schools at the time of the study. The instrument was subjected to face and content validation by two experts in Measurement and Evaluation, Social Studies Education, and Curriculum and Instruction. The SSPT was pilot-tested on 20 Upper Basic II students outside the study area, and a reliability coefficient of 0.82 was obtained using the Kuder–Richardson (KR-20) formula, indicating that the instrument was reliable for the study.
2.4 Procedure for data collection
The researcher visited the schools to check the facilities available in the schools. Also, an approval was sought from the school authorities to carry out the study. The cooperation of the students and the staff in all selected schools were sought. The subject teachers were trained as research assistants in the use of the computer-based concept mapping instructional strategies and manual concept mapping strategy. The study lasted for four (4) weeks for both the training of staff and conducting experiments.
2.5 Procedure for data analysis
Data were collected from the pre-test and post-test were marked and subjected to data analysis. The research questions were answered using mean and standard deviation while the hypotheses for the study were tested using ANCOVA with Statistical Package for Social Sciences (SPSS) version 26. The significance of the various statistical analyses was ascertained at 0.05 alpha levels of significance. This choice of ANCOVA was to control errors of initial non-equivalent arising from the use of intact classes as subjects for the study.
3.0 Results analysis 
Research question 1: What is the difference between the performance of students taught Social Studies using computer-based concept mapping strategy and those taught using manual concept mapping strategy? In answering research question one, mean scores of students in the experimental groups (computer-based concept mapping using hierarchical and spider modes) and the control (concept mapping strategy) groups were analysed using mean and standard deviation as shown in Table 3.
This are the results tables and discussion of the findings for research question 1 and hypotheses 1. I need results for research question 2 and hypotheses 2 below 
Research Question 1
What is the difference between the performance of students taught Social Studies using computer-based concept mapping (Experimental) and those taught using manual concept mapping?
Table 1: Mean and Standard Deviation of Students’ Post-test Performance by Strategies
	Group
	
	N
	Mean Square
	SD
	Mean Gain

	Experimental (CBCM)
	
	42
	61.42
	12.18
	18.94

	Control (Manual CM)
	
	67
	48.82
	11.54
	4.20

	Mean Difference
	
	
	12.60
	
	


The table 1 reveal that the Experimental Group achieved a post-test mean score of 61.42, while the Control Group recorded a mean of 48.82. Despite any initial differences in baseline scores, the group exposed to Computer-Based Concept Mapping (CBCM) demonstrated a substantially higher mean gain of 18.94 compared to the 4.20 mean gain achieved by the Manual Concept Mapping group. The resulting mean difference of 12.60 suggests that the CBCM strategy significantly enhanced the academic performance of the students compared to the manual mapping method.
Hypothesis 1
H01: There is no significant difference between the academic performance of students in Ilorin Metropolis areas taught Social Studies using CBCM and those taught using Manual CM.
Table 2: ANCOVA of Performance by Instructional Strategy
	Source
	Type III Sum of Squares
	Df
	Mean Square
	F
	Sig.

	Corrected Model
	8892.69
	2
	4446.35
	31.81
	.000

	Pre-test (Covariate)
	4210.55
	1
	4210.55
	30.12
	.000

	Group (Location)
	4682.14
	1
	4682.14
	33.49
	.000

	Error
	16912.30
	121
	139.77
	
	

	Corrected Total
	25804.99
	123
	
	
	


Significant at p < 0.05
Table 2 shows a significant main effect of the instructional strategy on students' academic performance, F(1, 121) = 33.49, p < 0.05. Since the p-value (0.000) is less than the 0.05 alpha level significant, therefore the null hypothesis (H01) is rejected. This statistical evidence confirms that the academic performance of Upper Basic Social Studies students is significantly influenced by the instructional method, with Computer-Based Concept Mapping (CBCM) yielding a mathematically superior outcome over the manual concept-mapping as the alternative.
Research Question 2
What is the difference between the academic performance of male and female Upper Basic students taught Social Studies using the computer-based concept-mapping strategy in the Ilorin Metropolis?
Table 3: Mean and Standard Deviation of Students’ Post-test Performance in CBCM by Gender
	Gender
	N
	Mean Square
	SD
	Mean Gain

	Male
	22
	61.91
	11.85
	19.12

	Female
	20
	60.88
	12.54
	18.74

	Mean Difference
	
	1.03
	
	


Table 3 reveal that male students taught Social Studies using the Computer-Based Concept Mapping (CBCM) strategy achieved a post-test mean score of 61.91 with a standard deviation of 11.85, while their female counterparts recorded a post-test mean score of 60.88 with a standard deviation of 12.54. The male cohort achieved a mean gain of 19.12, whereas the female cohort achieved a mean gain of 18.74. The marginal post-test mean difference of 1.03 suggests that both male and female Upper Basic students performed at a similarly high level when exposed to the CBCM instructional strategy.
Hypothesis 2
H02: There is no significant difference between the academic performance of male and female Upper Basic students taught Social Studies using the computer-based concept-mapping strategy in the Ilorin Metropolis.




Table 4: ANCOVA for the Significant Difference in the Mean Performance Scores of Male and Female Students Exposed to Computer-Based Concept-Mapping Strategy.
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	1422.18
	2
	711.09
	4.92
	.013

	Pre-test (Covariate)
	1378.30
	1
	1378.30
	9.54
	.004

	Gender
	43.88
	1
	43.88
	0.30
	.585

	Error
	5632.42
	39
	144.42
	
	

	Corrected Total
	7054.60
	41
	
	
	


Significant at p < 0.05
Table 4 shows the inferential analysis tracking the effect of gender on the performance of students within the computer-based concept mapping treatment group. The analysis reveals that the main effect of gender is not significant, F(1, 39) = 0.30, p > 0.05. Because the calculated p-value (0.585) is greater than the 0.05 alpha level of significance, the null hypothesis (H02) is not rejected. This statistical evidence confirms that gender does not significantly influence the academic performance of Upper Basic Social Studies students when taught using the CBCM strategy; the digital approach functions as a gender-neutral instructional tool (Ugwoke and Ude, 2022).
4.0 Discussion of Findings
Finding of this study is that Computer-Based Concept Mapping (CBCM) serves as an effective pedagogical tool within the Nigerian education system, specifically among Upper Basic schools in the Ilorin Metropolis. Traditionally, student performance in this locality has been heavily constrained by conventional, teacher-centered methods; however, this study proves that when technology-mediated strategies are introduced, students achieve significantly higher academic performance compared to those limited to concept -mapping variations.
This finding aligns with Surbakti et al. (2024), Cognitive Load Theory, suggesting that the digital visualization of Social Studies concepts reduced the extraneous mental effort required for learning, thereby increasing cognitive retention. Furthermore, the results corroborate the work of Offiah et al. (2018) and Olokooba (2018), who argued that student-centered digital tools provide a more robust visual "scaffolding" for learners than conventional strategies. The higher performance observed in the Ilorin Metropolis experimental group indicates that the dynamic interactivity and editing flexibility of the visual map software structurally compensated for the limitations typically associated with paper-and-pen conceptual structures.

5.0 Conclusion and Recommendation
The study concludes that CBCM is a superior instructional strategy for Upper Basic Social Studies, it was concluded that computer-based concept mapping is an effective instructional strategy for improving Upper Basic Social Studies students’ academic performance. For publication purposes, this study recommends that: 
1. The Kwara State Government and educational stakeholders should prioritize the deployment of computer laboratories to Ilorin metropolis schools, as these students show a high "learning elasticity" when exposed to educational technology.
2. Social Studies teachers should adopt computer-based concept mapping in teaching Social Studies concepts at the Upper Basic level.
3. Government and school administrators should provide adequate computer facilities and instructional software to support the use of computer-based concept mapping in schools.
4. Teachers should be trained through workshops and seminars on the effective use of computer-based instructional strategies.
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