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This study examined the transformation of social studies pedagogy
through artificial intelligence-based tools and students’ academic
performance in Ondo State, Nigeria. This study adopted a pre-test,
post-test control group quasi-experimental research design. Three
objectives were set for the study, and three research hypotheses were
formulated to guide it. The population for the study consisted of all
secondary students in Ondo State. The sample population comprised
163 Junior Secondary School (JSS II) students drawn from four public
secondary schools randomly selected in the Ondo West Local
Government Area of Ondo State, Nigeria. Two instruments were used
in the study. They are the Social Studies Performance Test (SSPT) and
the Modified Lesson Note (MLN). All the instruments were validated
by experts. The reliability of the instrument (SSPT) was determined,
and a reliability coefficient of 0.83 was obtained. Students' academic
data was collected, and we analyzed covariances (ANCOVA).
variance (ANCOVA). The social studies that students exposed to ITS
demonstrated significantly higher academic performance than those
taught by other methods (F (1,154) = 111.124, p < 0.05, partial n? =
419). The findings also revealed no significant effects of gender and
school location on students' academic performance. This evidence
suggests that intelligent tutoring systems (ITS) provide equitable
learning opportunities. The study recommends increased investment in
ICT infrastructure, teacher training, and policy interventions to
enhance ITS integration into the teaching and learning of secondary
schools’ subjects.
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1. INTRODUCTION

The swift advancement and proliferation of technology in the 21st century have
resulted in a significant transformation of the educational environment (Pandey, 2023;
Rahimi & Oh, 2024). Technological progress across all domains of existence marks this
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epoch. The 21st century in education signifies the essential competencies that educators
and students must develop to succeed in the contemporary world: collaboration, digital
literacy, problem-solving abilities, and critical thinking (Sabandar et al., 2018;
Gonzalez-Pérez & Ramirez-Montoya, 2022). Contemporary learners exhibit significant
engagement with technology, and in the realm of education, artificial intelligence-driven
tools, such as intelligent tutoring systems, represent strategies that can enhance students'
academic performance, particularly in social studies (Yerbabuena Torres et al., 2024;
Halkiopoulos & Gkintoni, 2024).

Social studies have historically been a key subject in the school curriculum (Busey
et al.,, 2023). The subject has been acknowledged as an effective instrument for
citizenship education in Nigeria. It is a discipline that endows learners with essential
skills to address human challenges. It not only facilitates individual success both
personally and professionally but also equips students for undergraduate programs
(Haverback, 2017; Kistner et al., 2021; Egan et al., 2025). Social studies regulate the
existence of individuals, societies, and contemporary states. The subject holds
substantial importance in international relations (Myers, 2006; Zevin, 2015; Orim et al.,
2018). Understanding social studies helps address human development challenges.
Social studies enable individuals to think strategically and make decisions that enhance
outcomes. It is an interdisciplinary field that integrates politics, sociology, psychology,
and history (Oteng et al., 2023).

The intelligent tutoring system (ITS) is an artificial intelligence tool utilized by
educators in social studies classrooms (Alam, 2022; Wang et al., 2023). Information
Technology Services Lin et al. (2023) describe it as an advanced educational software
system that employs artificial intelligence techniques to emulate the adaptive and
personalized instructional methods usually offered by human tutors. Ma et al. (2014)
characterize intelligent tutoring systems (ITSs) as a type of computer- or internet-based
learning that is flexible, encompassing all electronically supported forms of learning,
whether via the internet or not, including texts, images, animations, audio, or video. This
software category enables students to progress at their own speed. This software may
attract social studies educators and learners for various reasons (Mousavinasab et al.,
2021). The unique learning pace of students can facilitate the customization of
instruction for those with advanced social science knowledge while simultaneously
assisting those with inadequate social science understanding within the same classroom
(Manjang et al., 2024). Lampropoulos (2023) and Ahuja et al. (2025) assert that
Intelligent Tutoring Systems (ITS) facilitate self-paced learning, enabling students to
advance at their rate, thereby catering to diverse learning styles and competencies. ITSs
may also assist students facing language barriers. Despite the lack of standardization in
the features of Intelligent Tutoring Systems (ITSs) across various programs, four widely
recognized conceptual components are (1) the user interface for interaction with the
computer, (2) the domain model delineating the requisite knowledge for the student, (3)
a cognitive map of student understanding derived from responses to inquiries, and (4) a
tutoring feature incorporating instructional strategies (Singh et al., 2022).
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Educators serve as the custodians of technology integration for educational purposes
within their classrooms (Meremikwu et al., 2023; Wyss & Bauerlein, 2024). The
technology utilized by students to engage with social studies, the frequency of its use,
and the nature of the learning that accompanies it are all influenced by social studies
educators. In the current technological era, there are grievances and allegations that
social studies educators persist in utilizing conventional pedagogical methods,
especially the lecture format (Russell III, 2010; Deflem, 2021). Critics describe and
predominantly condemn these teacher-centered methodologies in social studies for their
propensity to diminish student engagement and creativity, consequently restricting
academic achievement. In this framework, the educator serves as the purveyor of
knowledge, possessing the solutions to all inquiries, and rarely allows student
contributions in the instructional process. Moreover, it deters students from participating
in practical and creative learning endeavors throughout the educational process.
Consequently, it is essential to employ Al-based tools (ITSs) to evaluate potential
enhancements in students' academic performance in social studies (Alshammari & Al-
Enezi, 2024).

Gender is a significant factor influencing the utilization of technology for
instructional purposes (Reychav & McHaney, 2017). Rigual et al. (2022) delineate
gender as a system of differentiation and categorization influenced by cultural and
biological factors, ultimately expressed through social practices and norms that establish
expectations regarding identity, roles, and behaviors. Gender disparities influence
students' engagement or apathy towards technology and social studies, as observed by
Becker—Blease and Sohl (2011). They asserted that "male students exhibit a greater
inclination towards computer-related tasks and demonstrate higher levels of interest in
programming and software development compared to female students." Cheryan et al.
(2017) indicate that gender disparities in interest and confidence in technology may
influence the efficacy of ITS in enhancing academic performance.

A further learning characteristic that can affect students' academic performance in
social studies is the geographical location of the school (Unugo, 2023). The location of
a school, as defined by Okeke and Maduabuchi (2018), pertains to the physical
environment or geographical context in which a school is established, including urban,
suburban, or rural regions. Alabi (2023) asserts that educational institutions in urban
regions have demonstrated superior performance compared to their rural counterparts.
Adelokun and Abidoye (2024) indicate that the location of schools in urban areas
significantly influences students' attitudes toward mathematics, chemistry, and other
academic subjects.

Statement of the Problem

Effective and efficient learning methods that could help improve students' academic
performance in social studies are most desired. Despite the emerging trend in
technological applications, social studies teachers are still using traditional methods of
instructional delivery, which fail to give learners active participation in the teaching and
learning process. Studies also revealed that many social studies teachers in Ondo State
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have informal knowledge of technology (computers and applications), but there is no
concerted effort to help them in the integration of artificial intelligence-based tools in
social studies instruction. This paper therefore calls for an innovative approach with
artificial intelligence-based tools (ITS) to engage students in learning and also to
improve their academic performance in social studies. Hence, there is a need for this
study. This study therefore examines transforming social studies pedagogy through
artificial intelligence-based tools and students’ academic performance in Ondo State,
Nigeria.

This study aims at achieving the following objectives: (i) To examine the effect of
ITS on students' academic performance in social studies in Ondo State. (ii) To determine
the influence of gender on students' academic performance in social studies in Ondo
State. (iii) To determine the effect of school location on students; academic performance
in social studies in Ondo State.

In this study, we formulate and test the following research hypotheses. All
hypotheses were tested at the 0.05 level of significance.

1. Hol: There is no significant effect of the Intelligence Tutoring System (ITS) on
secondary school students’ academic performance in social studies in Ondo State.

2. HO2: There is no significant effect of gender on secondary school students’ academic
performance in social studies in Ondo State.

3. HO3: There is no significant effect of school location on secondary school students’
academic performance in social studies in Ondo State.

METHOD

This study adopted a pretest-posttest, control group, quasi-experimental research
design. The sample population for this study consisted of 163 Junior Secondary School
2 (JSS2) students from four schools randomly selected in the Ondo West Local
Government area of Ondo State. The purposive sample technique was used to select the
sample schools. Schools that have functional ICT laboratories and facilities were
selected for the study. Intact classes were used in all the sampled schools. Two schools
were sampled for the experimental group, and two schools were sampled as the control
groups. The following presents the pretest-posttest, control group, quasi-experimental

research design in Figure 1.
B~ =

RANDOM

ASSIGNMENT

CONTROL » - - POST TEST
GRP

Figure 1. Quasi-Experimental Research Design
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Two instruments were used in the study. They are the Social Studies Performance
Test (SSPT) and Modified Lesson Notes (MLN) used to teach the experimental groups.
All the instruments were validated by experts. The reliability coefficient of the
instrument was also determined using the Cronbach's alpha method. The reliability
coefficient of 0.83 was obtained, which was considered high enough for the instrument
to be used. The experimental groups were taught selected topics in social studies, such
as family and the social environment, while the control groups were taught using
conventional teaching methods. All hypotheses were tested using the ANCOVA
statistical tool at the 0.05 level of significance.

RESULTS AND DISCUSSION
Results

HO:1: There is no significant effect of Intelligence Tutoring System (ITS) on
secondary school students’ academic performance in Social Studies in Ondo State.
Table 1. Analysis of Covariance (ANCOVA)

Type II1 Mean Partial
Source Sum of df Square F Sig. Eta
Squares q Squared
1183.24
Corrected Model 9465.9902 8 9 16.145 .000 456
Intercept 44813.785 1 442153'7 6l 13'46 .000 .799
Pretest 14.766 1 14.766 201 .654 .001
Gender 76.448 1 76.448 1.043 .309 .007
Location 179.283 1 179.283 2.446 .120 016
Treatment 8144.198 1 814;'19 1 11 12 .000 419
*
Gender 139.512 1 139.512  1.904  .170 012
Location
*
Gender 60.523 1 60.523 826 365 005
Treatment
7 *
Location 81.471 1 81.471 L1112 293 .007
Treatment
Gender *
Location * 3.175 1 3.175 .043 .835 .000
Treatment
Error 11286.574 154 73.289
Total 699583.000 163

Corrected Total 20752.564 162
a. R Squared = .456 (Adjusted R Squared = .428)

Table 1 indicated that there is significant main effect of treatments (Intelligent
Tutoring System, ITS) on students’ academic performance in social studies (F (1,154) =
111.124; p<0.05, partial n*>= .419). The treatment effect size is 41.9% (partial n* x 100).
This result means that there is significant difference in the post-performance mean
scores of the students due to the treatments. Thus, the null hypothesis 1 was rejected.
To determine the mean difference across the groups, the Estimated Marginal Means of
the treatment groups were carried out and the result is presented in Table 2.
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Table 2. Estimated Marginal Means of Post-Performance across the Groups

Variables N Mean Std. Error
INTERCEPT
Pretest (Pre-performance) 163 36.39 -
Post test (post-performance) 163 64.53 11.32
TREATMENTS
Experimental (ITS) 72 72.83 1..07
Control (Conventional teaching) 91 57.89 93
GENDER
Male 69 66.09 1.09
Female 94 64.64 91
LOCATION
Urban 90 66.47 .94
Rural 73 64.26 1.06

Table 2 reveals that the pre-performance mean score (covariates) of the students was
36.39, while it became 64.53 after treatments, with the effect of covariates statistically
controlled. The table further shows that students exposed to the Intelligent Tutoring
System Package (ITSP) had a higher post-performance mean score (X = 72.83)
compared to those taught using the conventional teaching method (X = 57.89). This
result implies that ITS might be more effective in improving students' performance.
Additionally, the table indicates that male participants had a post-performance mean
score of X = 66.09, while female participants had a slightly lower mean score of X =
64.64, reflecting minimal differences in performance between genders. The table also
shows that students in urban areas achieved a higher mean post-performance score (X =
66.47) than those in rural areas (X = 64.26), though the difference is relatively small.

HO2: There is no significant effect of gender on secondary school students’academic
performance in Social Studies in Ondo State.

From Table 1, it is shown that gender has no significant main effect on the students’
performance in Social Studies (F 1,154y = 1.043; p > 0.05; n*> = .007). The effect size is
0.7%. This means that the mean score of the male and female students in Social Studies
do not differ significantly. Hence, hypothesis 2 is not rejected.

HO3: There is no significant effect of school location on secondary school
students’academic performance in Social Studies in Ondo State.

From Table 1, it shows that location has no significant main effect on the students’
performance in Social Studies (F 1,154y = 2.446; p > 0.05; n*> = .016). The effect size is
1.6%. This means that the mean score of the urban and rural students in Social Studies
do not differ significantly. Hence, hypothesis 3 is not rejected.
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Discussion

The findings from hypothesis one revealed a significant positive effect of intelligent
tutoring systems (ITS) on students’ academic achievement in social studies. This
supports earlier research by Phillips et al. (2021) and Lin et al. (2023), who reported that
intelligent tutoring systems (ITS)-based instruction enhances learning outcomes through
personalized feedback and adaptive learning pathways. The ability of ITS to provide
real-time feedback and tailored learning experiences makes it a valuable educational
tool (Duraes et al., 2019; Anwar et al., 2022). Personalized learning experiences ensure
that students progress at their pace, reducing frustration and enhancing comprehension
(Alrakhawi et al., 2023). This finding calls for ITS adoption in other subject areas to
further validate its effectiveness in improving student learning outcomes

On gender, the study revealed no significant gender effect on students’ academic
performance. This finding aligns with the findings of Abbott et al. (2014), Nwosu and
Okeke (2022), who posited that technology-based learning tools provide an equitable
learning experience for both male and female students. This suggests that ITS can bridge
gender disparities in social studies education by providing equal learning opportunities.
Given that traditional classroom settings sometimes exhibit gender-based disparities in
participation and engagement, ITS offers a neutral platform where all students receive
the same level of guidance and interaction, promoting inclusivity and equal academic
performance (Salas-Pilco et al., 2022).

The study further revealed no significant effect of school location on students’
achievement, indicating that ITS benefits students in both urban and rural settings. This
supports findings by Ribeiro et al. (2021) and Adejumo and Ogunleye (2023), who
found that digital learning tools can mitigate location-based learning disadvantages
when properly implemented. The implication is that ITS has the potential to bridge the
urban-rural education divide, ensuring that students in remote areas have access to high-
quality learning resources comparable to their urban counterparts. This issue is
particularly significant in Nigeria, where rural schools often face greater educational
challenges compared to urban schools.

CONCLUSION

The findings of this study highlight the transformative potential of intelligent tutoring
systems (ITS) in improving students’ academic achievement in social studies. Despite
the existing infrastructural limitations, students have a positive attitude toward ITS,
reflecting its potential effectiveness as an instructional tool. The study confirmed that
ITS significantly enhances learning outcomes, reinforcing its role in modern education.
Furthermore, the lack of significant effects of gender and school location suggests that
ITS can be successfully implemented in diverse educational settings without bias.
Although ITS presents a promising future for education in Nigeria, its full potential can
only be realized through adequate infrastructural support, continuous teacher training,
and policy frameworks that facilitate its integration into the education system.
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As a suggestion, in-service training for social studies teachers on appropriate
techniques on the use of intelligence tutoring systems instructional methods by the
governments at all levels. Both male and female teachers should be encouraged to use
intelligence tutoring systems' instructional methods.
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