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ABSTRACT 

 

This study aimed to explore the Effect of the Tech-Intelligent Interactive Video-based Instructional 

Package (TVIP) on the achievement of primary school pupils in Mathematics in Osun State. The 

study adopted the pretest- posttest control group quasi-experimental research design. The data were 

collected using the Pupils’ Achievement   in Mathematics and Instructional Guide for the use of   

Tech intelligent interactive video Instructional Package IVIP). The participants were 145 (70 mal

es and 75 females) among primary five pupils in Osun State. Two intact classes from two public    

schools in Osun senatorial Area of Osun Area participated in the study. 09; p<0.05, partial ƞ2 =0.1

7). Data were analyzed using Analysis of Covariance (ANCOVA). Results revealed that the 

group that used Tech-intelligent Video Instructional Package outperformed their counterpart in the 

conventional group. The findings highlight the significance of Tech-intelligent Video Instructional 

Package for instruction especially in Mathematics.  It is recommended that mathematics teachers 

and educational stakeholders integrate tech-intelligent instructional package into the primary 

school curriculum to improve learning outcomes. 
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Introduction  

Mathematics provides pupils with essential basic skills, laying a solid foundation for numeracy, 

scientific thinking, and the manipulative abilities required to function effectively in society. As a 

vital tool in all spheres of human endeavor, including the social sciences, industry, and technology, 

Mathematics serves as the bedrock for understanding other subjects (Ogbe & Omenka, 2019). 

Beyond mastering computational skills, it enables learners to develop new ideas and establish 

connections between seemingly unrelated concepts. Consequently, it is recognised as a universal 

subject and the pillar of all scientific investigations and human development (Ali & Hassan, 2019). 

The role of Mathematics in society cannot be overemphasised, as it fosters the problem-solving, 

critical thinking, and analytical skills necessary for modern life (Okunuga, Awofala, & Osarenren, 

2020). 

Despite this significance, empirical evidence suggests that students' performance in the subject 

remains discouraging (Akhter & Usmani, 2018; Zezekwa, 2013). This persistent poor performance 

is often attributed to the perceived difficulty of the subject and the limitations of traditional 

teaching methods. Factors such as a rigid teaching environment, ineffective strategies, and a lack 

of learner interest further exacerbate the issue at various levels of education (Jacob et al., 2017; 

Tay & Wonkyi, 2018). Furthermore, many pupils experience "mathematics anxiety," which results 

in poor attitudes and low achievement (Sinclair & Bruce, 2015). Research identifies the continued 

use of conventional, teacher-dominated approaches—where learners rarely have the opportunity 

to explore or participate actively—as a primary barrier to success (Esan, 2015; Kurumeh et al., 

2016). 

To improve learning outcomes, Mathematics teachers must adopt methods that ensure pupils are 

actively engaged. In the current digital age, learners are "digital natives" who are naturally inclined 

toward digital technologies such as mobile phones and computers. Studies have revealed that the 

intellectual growth of students using digital technology in their learning is significantly higher than 

that of those taught via traditional methods (Oguntunde, 2014; Lawlor, Marshall, & Tangney, 

2015). While various technological tools like simulations and gamification have been utilized at 

the secondary school level with positive results (Gambari et al., 2016), there is an urgent need to 
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integrate these technologies at the primary school level, which serves as the foundation for all 

future learning (Adekunle & Nelson, 2022). 

The Tech-Intelligent Interactive Video-based Instructional Package (TVIP) addresses this need by 

combining video content with interactive elements such as quizzes, animations, and immediate 

feedback. Unlike passive video consumption, the TVIP captivates learners and stimulates their 

interest in Mathematics, driving them toward content mastery (Reiss et al., 2017). Previous 

research has established that interactive video-based instruction improves achievement in subjects 

like Geography and pre-service teacher training (Omonye, 2018; Oyarinde & Komolafe, 2019). 

However, the effectiveness of such technology may be moderated by factors such as gender. The 

influence of gender on academic achievement remains a subject of debate, with conflicting reports 

in existing literature (Abidoye & Oluwole, 2021). Therefore, this study explores whether the TVIP 

can enhance Mathematics achievement among primary school pupils in Osun State while 

accounting for the potential influence of gender. 

Statement of the Problem 

Mathematics is one of the crucial subjects that cuts across other subjects. It occupies a central 

position in the curriculum at all levels. Its centrality is essential to the study of other subjects.  

Despite the importance of mathematics, literature has established that mathematics, is one of most 

difficult and abstract subjects that pupils find difficult to understand. Furthermore, studies have 

shown that certain factors might be responsible for pupils’ poor performance in mathematics.  

These factors include teaching methods, instructional strategies, and attitude of learners among 

others. Various strategies have been used to address this problem such as flipped learning, think- 

pair and share and gamification. Inspite the efficiency of these strategies, the problem of poor 

performance in mathematics has not been totally resolved. There is minimal information on the 

use of newer technologies in primary schools. Hence there is need to use appropriate technology 

in the classroom that adopt the use of newer technologies, since 21st century pupils are called 

digital natives that this, they love interacting with technology. Studies have shown that Tech-

intelligent interactive video-based Instructional Package (IVIP) is very facilitative for students 

learning in different subjects such as Physics, biology but its effect on pupil achievement in 

Mathematics has not been given much attention especially among pupils in Osun State. The 

selected applications for this research is tech-intelligent interactive video-based instructional 
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package. It is purposively and packaged as learning strategy designed with the learner in mind and 

is characterized with; convenient navigation and language, simple operation, easy navigation that 

could enhance pupils’ achievement in mathematics.  This is why this study determined the effect 

of tech-Intelligent interactive video-based instructional package (IVIP) in mathematics 

achievement among Primary five  pupils. The moderating effect of gender was also determined. 

Objectives  

The specific objectives are to determine:  

1. the main effect of treatment (tech intelligent interactive video - based instructional package) 

 on pupil achievement in mathematics. 

2. the main effect of gender on pupils’ achievement in mathematics. 

3.  the interaction effect of treatment and gender on pupils’ achievement in mathematics 

Research Hypotheses 

The following null hypotheses were formulated and tested at 0.05 level of significance. 

1. There is no significant main effect of treatment (tech intelligent interactive video - based  

instructional package) on Pupils’ achievement in mathematics. 

2. There is no significant main effect of gender on Pupils’ achievement in mathematics. 

3.  There is no significant interaction effect of treatment and gender on Pupils’ achievement 

in mathematics. 

Theoretical Framework 

This study is anchored on the Constructionist theory of learning. 

Constructionist theory of learning was propounded by Seymour Papert, this theory was 

established in order to challenge Piaget's constructivist theory by changing the perception that 

concrete thinking was a 'lesser' kind of cognitive process in relation to abstract thinking by pointing 

out that proper and rich exposure to the former was crucial in ever hoping to reach the latter 

(Chronis, 2015). He also argues that for children a key to learning is the process of engagement in 

activity, the ownership of ideas and style of learning and the exposure, that this expressing their 

ideas to others, for reasons of exploration and communication. 

This theory is based on the premise that knowledge is actively constructed and that learning is 

enhanced when people are creating tangible objects in the world. A set of theories that defines the 

human beings as active constructors of their own learning and development The Constructionist 

Learning environment’s emphasis on building, crafting, making and doing gave life to the theory 
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of constructionism. The relevance of this theory to this study is that, traditional teaching can be 

reconstructed by using technology to proffer solutions. Since we are in the era of digital world or 

digital society, learner can use technology like computer to solve problems. 

Literature Review 

Tech-intelligent interactive video-based instructional package is a video- based package that 

makes use of video in teaching and learning process. It can also be used for individualized learning. 

It is one of the powerful tools that present information in a motivating and precise way. It has been 

observed that it is one of the popular mode that majority utilizes in disseminating information to 

diverse kind of learners be it auditory learners, visual learners among others manner (Zhang, 2021). 

Interactive video-based instruction permits students or users to have independence over their 

learning as they are able to watch or review until the mastery of the content is achieved. Also, they 

can pause the video if they want to relax, this makes tech-intelligent interactive video- based 

learning an interesting one (Kuiper, Carver, Posner and Everson, 2015) confirm this approach to 

be effective because it can sensationally impact the pace of learning since it allows learners to 

proceed at their own rate. This strategy has huge implications for all level of students, who can 

view the video as many times as needed to ensure success (Plavnick, Sam, Hume, Odom, 2013).  

Tech-Intelligent Interactive video-based instructional package is a method through which 

knowledge is presented in electronic means using computer and other technological tools (Joshi, 

2021). Interactive video-based supports this 21st century global way of learning because it contains 

some features such as audio, graphics, intonation, content and assessment that learners can interact 

which makes the lesson to be interactive. Interactive video has proven to be an operational 

technological tool for knowledge delivery (Ilesanmi, 2023).  Interactive video-based instructional 

package contains more than narrative video; it encompasses instructional tool and interactive 

elements to encourage active engagement and participation. The elements contain assessment like 

short quiz, knowledge of result and other activities. Tech-Intelligent Interactive video-based 

instructional package contributed significantly to pupils’ achievement.  
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  Methodology 

This study adopted the pretest-posttest control group quasi experimental research design. The 

population comprised Primary five pupils in Osun Senatorial district of Osun State. Two schools 

were selected in the study using the purposive sampling technique.  This was done so that schools 

used for the experimental group must have computer gadgets for the implementation of the tech 

intelligent Interactive Video-based Instructional Package. The participants involved in the study 

were 145 Primary five pupils in two intact classes. The participants were assigned to treatment and 

control groups.  The participants were one hundred and forty-five (145)    in total, comprising of 

seventy (70) boys and seventy -five (75) girls. The instruments for data collection were Pupils’ 

Achievement in Mathematics Questionnaire (with a reliability coefficient of 0.78) and 

instructional guides. 

The study took one week for pretest administration, six weeks for treatment administration (three 

hours per week) during which the pupils in the experimental group were exposed to tech-

Intelligent Interactive video-based instructional package while the control group was taught 

Mathematics using the conventional method. This was followed by one week of posttest 

administration. Data gathered in the study were analyzed using Analysis of Covariance 

(ANCOVA) at 0.05 level of significance.  

 

Results 

Ho1: There is no significant main effect of treatment on pupils’ achievement in Mathematics 

Table 1: Analysis of Covariance (ANCOVA) of Post-Achievement by Treatment and Gender 

Source Type III 

Sum of 

Squares 

Df Mean 

Square 

F Sig. Partial Eta 

Squared 

Corrected Model 1165.428a 4 291.357 9.503 .000 0.214 

Intercept 5194.755 1 5194.755 169.442 .000 0.548 

Preachievement 94.920 1 94.920 3.096 .081 0.022 

Treatment 907.409 1 907.409 29.598 .000* 0.174 
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Gender .061 1 .061 .002 .965 0.000 

Treatment * Gender 1.763 1 1.763 .058 .811 0.000 

Error 4292.130 140 30.658    

Total 36982.000 145     

Corrected Total 5457.559 144 

 

    

R Squared = .214 (Adjusted R Squared = .191)    * denotes significant p < 0.05 

Source: Researcher’s Computation, 2025.   

Analysis in Table 1 showed that there was significant main effect of treatment on pupils’ 

achievement in Mathematics (F (1,140) =29.60; p<0.05, partial ƞ 2 = 0.17). The model (tech-

intelligent interactive video-based instructional package and the gender) explains 21.4% of the 

variance in the students final score in Mathematics.  The treatment alone explained 17.0% of this 

variance. This implies that the (package) has a meaningful effect even after adjusting for the 

pretest. The effect size of 17.0 %. This indicates 17.0% of the total difference in students’ 

achievement in mathematics is due to the significant main effect of treatment. Hence, hypothesis 

1 was rejected.   

Table 2: Estimated Marginal Means for Post-Achievement by Treatment and Control group 

Treatment Mean Std. Error          95% Confidence Interval 

    Lower Bound            Upper Bound 

Interactive video-based 

instructional package 

 

17.67 0.70                                                                                                                                 16.28                           19.06    

    

Conventional method 12.39 0.66              11.08                           13.70 

  

HO2: There is no significant main effect of gender on pupils’ achievement in Mathematics 

Table 1 revealed gender had no significant main effect on students’ achievement in Mathematics 

(F (1,140) =0.002; p>0.05.  Hence, hypothesis 2 was not rejected. This indicates that gender had no 

effect on pupils’ achievement in mathematics. 
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HO3: There is no significant interaction effect of treatment and gender on pupils’ 

achievement in Mathematics. 

Table 1 also indicated no significant interaction effect of treatment and gender on pupils’ 

achievement in Mathematics (F (1,140) =0.06; p>0.05). Thus, hypothesis three was not rejected. This 

implies that treatment and gender had no effect on pupils’ achievement in mathematics.  

Discussion of Findings 

a)  Tech-Intelligent Interactive Video-based Instructional Package and Pupils’ Achievement in 

Mathematics 

The result from the report of the study showed a significant main effect of treatment on 

Mathematics achievement.  It has a significant effect on pupils’ achievement in Mathematics. In 

other words, pupils who were exposed to tech-intelligent interactive video-based instructional 

package (IVIP) achieved better in mathematics than pupils in the control group. The positive 

effect of the tech-intelligent instructional package on achievement may be due to the fact that 

the packages contain direct instruction and are easy to use which make it easier for users to learn 

through exploration. The effectiveness of tech-intelligent interactive video-based instructional 

package (IVIP might be due to the fact that, the learners are actively involved in the teaching 

and learning process and constructing their idea or knowledge themselves The effectiveness of 

this instructional package in this study is in tandem with the observation of Joel, Ashipala and 

Kamenye (2021) that implementation of interactive video- based instructional package improv

es mastery learning and intellectual ability. 

b) Gender and Achievement in Mathematics 

The result also showed there was no significant main effect of gender on achievement in 

mathematics, suggesting that both female and male pupils are more likely to use tech-intelligent 

interactive video-based instructional package Though the male pupils obtained slightly higher than 

mean achievement score than female but the difference was not significant. This finding is in 

tandem with findings of Dossi, Figlio, Giuliano and Sapienza (2021) who also reported no 

significant difference between male and female.  

c) Interaction Effects of treatment and Gender on Achievement in mathematics 

Result of finding showed that the two-way interaction effect of treatment and gender had no 

significant effect on pupils’ achievement in mathematics. This implies that male and female 

responded the same way to the treatment in terms of their academic achievement in mathematics. 
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In other words, the treatment used in the study   imparted equally on both male and female based 

on their academic achievement in mathematics. This implies that the effect of treatment recorded 

on pupils’ gender was not based on pupils’ achievement. This result is affirmed by the finding of 

Tella and Sulaimon (2022) who reported that there was no significant interaction effect of 

treatment (inquiry-based instruction enriched with origami activities) and gender on pupils’ 

achievement in fraction.   

 

Conclusion and Recommendation 

Based on the findings, it could be concluded that the reports of this research have established 

that tech-Intelligent Interactive Video-based Instructional Package (IVIP) is potent in increasing 

pupils’ achievements in Mathematics as against conventional strategy. Also, it has significantly 

improved pupils’ achievement in mathematics because it provides enjoyable learning 

environment to study various concepts and ease of use which could lead to improved academic 

achievement.  

 

Based on the findings of the study, it is recommended that: 

1. Teachers in Primary Schools should incorporate the Interactive Video-based Instructional 

Package (IVIP) into mathematics classroom as it is an effective and practicable alternative 

to the traditional approach to teaching and learning. 

2. Mathematics Teachers and Educators should be sensitized through Workshops, Seminars, 

and Conferences on Interactive Video-based Instructional Package (IVIP and its integration 

in Mathematics education. 
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