


 Effect of Interactive-Power-Point Instruction on performance in Trigonometry among Senior Secondary School Students in Katsina State, Nigeria 

Abstract 
This study was conducted to examine influence of Interactive-Power-Point Instruction on performance in Trigonometry among senior secondary school Mathematics students in Katsina State, Nigeria. The design of this study is quasi-experimental. The population is made up of 69932 (41196 males and 28736 females) senior secondary school class two (SS II) learners in Katsina state. A sample of 199 SSII learners (Male 123 and Female 76) was chosen through a multistage sampling technique. One instrument, the Trigonometry performance Test used to gather data for the study. This instrument was validated by experts and after pilot testing, demonstrated high reliability with estimates of 0.83. Descriptive statistics of mean and standard deviation was utilized to answer the research questions, while t-test for independent samples was used to test the hypotheses at o.o5 significance level. The results of the study revealed that there was a statistically significant difference in the mean performance scores of the learners taught using Interactive PowerPoint group and non-digital technology groups. Based on these results, it was suggested that Interactive PowerPoint Instructional packages need to be adopted in schools for effective teaching and learning of Trigonometry.  
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Introduction 
The integration of Information and Communication Technology (ICT) in education has significantly transformed instruction methodologies, particularly in the domain of mathematics (Bilan et al., 2023; Haldar & Sethi, 2022; Zhang et al., 2022). Among the various ICT tools, PowerPoint presentations have emerged as a pivotal resource for educators. PowerPoint, a widely utilized presentation software, offers a dynamic and Interactive platform for disseminating information, thereby enhancing the instruction and academic learning experience (Aditya et al., 2023; Harahap et al., 2022; Putri & Arifin, 2023). Nigeria government in her National Policy on Information and Communication Technologies (ICT) in Education boldly expressed the impossibility of qualitative education in 21st-century without integration of ICT into education (FGN, 2019). 
The concept of Interactive PowerPoint (IPP) is not as popular as the linear format. Interactive PowerPoint is an innovative use of PowerPoint application in packaging learning materials in a manner that resemble website which allow targeted users (Presenter or students) to actively controlling the learning process by making choices about the direction and depth of the lecture (Garth, 2010). The pathway of the show is determined by the student's interaction with it. The idea is simply to switch off the way that PowerPoint goes from slideto slide by given full power of navigationto the user(s) through Interactive features of PowerPoint such as hyperlinks, triggers, customshow among others, (Garth, 2010, Poole, Jackson, & Randall; 2002). The Interactive PowerPoint presentation style is noticeably attractive and dynamic in interacting with the audience through the visual interactivity because it gives the presenter complete flexibilities to navigate to any desired PowerPoint slides and create the “WOW” factors throughout the entire presentation (Lane and Kosslyn, 2011). This mode of PowerPoint presentation can be used in designing an Interactive module that contain series of tutorial, social games, virtual data collection and quizzes which students interact with at individual and group level on the selected subject of civic education (Chen Hsieh & Lee, 2023). As it can be seen in 
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Fig. 1 illustration of Interactive PowerPoint Source: Chen, (2012)
Interactive PowerPoint is a network of slide hyperlinked to one another which
enable flexible navigation and user friendly interaction with the contents (Rosyiddin et al., 2023; Ramdan & Anita, 2024; Zahara & Jupri, 2022). The utilization of Interactive PowerPoint presentations can substantially empower teachers by providing a structured and visually engaging medium for content delivery. This approach facilitates the incorporation of multimedia elements such as images, videos, and animations, which can elucidate complex mathematical concepts and cater to diverse academic learning styles. By leveraging these features, educators can create more engaging and effective instructional materials (Mensah & Nabie, 2021). Empirical research underscores the efficacy of PowerPoint in enhancing mathematics performance. For instance, a studyMensah and Nabie (2021) demonstrated that learners instructed via PowerPoint presentations exhibited higher achievement and motivation compared to those taught through traditional methods. The visual nature of PowerPoint aids in sustaining student interest and engagement, which are critical for effective academic learning. Furthermore, the adaptability of PowerPoint presentations allows educators to tailor their lessons to the specific needs of their learners, thereby fostering a more personalized academic learning environment. Linear PowerPoint presentation remained the most commonly integrated DPT in the classroom. Linear PowerPoint is a pattern of PowerPoint slide design that proceed one slide right after another. The sheer popularity of this presentation tool comes from the belief that representation of information using auditory and visual inputs improves academic learning (Mayer & Moreno, 2017). 
Interactive PowerPoint (IPP), being an emerging Interactive media has not been generically categorized nor defined by previous studies. The best way of doing this is by categorizing IPP on the basis virtual project to be carried by students using the information inbuilt in the package. In this way, IPP can be categorized as: Interactive PowerPoint of Virtual Inquiry (IPP-VI), Game-Based Interactive PowerPoint (GB-IPP),
Interactive PowerPoint of Drill and Practice (IPP-DP), Interactive PowerPoint of Tutorial
Only (IPP-TO). All these modes can be design with or without VBA code (Marcovitz, 2012, Garth, 2010) depends on teacher expertise, creativity and desired students centered learning environment. The common features of these modes of IPP is multiple representation of information and the application of knowledge in scenario. This model is in line with constructivist model of learning where the knowledge acquired in the information inbuilt in the package is to be used in executing the project at hand and the students are at liberty to determine the level of information they need among the information provided in order to successfully executive the virtual project. 
Research reports reveals that most science teachers use the lecture method in instruction Mathematics. The method does not enhance learners’ performance especially in the acquisition of process skills as Olariwaju, (2019) opined that, lecture method is defective because it involves verbal presentation of pre-planned lesson to the learners which requires little or no instructional aid and so does not promote learners’ higher level of thinking. 
Lecture method according to Adeyemi (2018) is a instruction approach that entails verbal presentation of scientific facts, concepts and principles to learners. During lecture, teacher focuses the learners’ attention on the key points in the lesson and may use diagrams or other representations to elaborate on the subject matter. A neglected variable in the instruction and academic learning of Mathematics is the learners’ academic learning abilities Garba, (2022). The objectives of Mathematics teachers are to identify the ability of learners in their classroom and device instruction strategies that could best carry along the entire class during lesson. Hence, the need for a strategy that will ease the way teacher teaches is important through integrating technology into instruction and academic learning, example; Interactive PowerPoint and so on. 
Statement of the Research Problem 
The researchers’ observed that the instruction and learning of Trigonometry like any other subjects in Senior Secondary Schools in Katsina State is still characterized by integration of non-digital technology and teacher-centered learning approaches even in the schools that have adequate digital technology at their disposal. This observation is in line with the report of Yusuf (2022) who reported that teachers in Katsina State as a whole are not ready to integrate digital technologies in instruction and academic learning even when these technologies are readily available. It is worth to note that Mathematics teachers’ loyalty to non-digital technology integration and its corresponding teacher-centered instruction and academic learning approaches do not result into the desired Trigonometry academic learning outcomes in both affective and cognitive in Katsina State. Udoh (2011) reported that, many learners find it difficult to solve mathematical problems among which is the trigonometric problem which no doubt constitutes an educational problem with serious implication. Unfortunately, despite all the relative importance of mathematics in science and other field of studies, learners’ performance in the subject has remained constantly poor (Adolphus, 2011). 
However, WASSCE Mathematics Chief Examiners’ Reports (2015-2023) reported that questions on trigonometry were poorly attempted by the candidates which contribute toward poor performance of learners in mathematics in general. In an attempt to possibly promote the performance and equally solve the problems of poor performance and ability of learners in trigonometry in particular and mathematics in general, technology integration using Interactive PowerPoint is proposed to investigate its combining significant effect from which predictions about the performance of learners was made to see if it could address this problem or not. This research intended to lunch a war against the use of non-digital technology to instruction mathematics in large classes at secondary schools. And also, a war for the implementation of the use of Interactive PowerPoint technology to teach mathematics topics particularly Trigonometry. 
Objectives of the study 
The Objectives of the study were to; 
1. Determine the mean performance score of learners taught the concept trigonometry using Interactive-power-point strategy and those exposed to non-digital technology in Katsina State. 
2. Examine the mean performance score of male and female learners taught the concept trigonometry using Interactive-power-point strategy in Katsina State 
Research Questions 
The following questions guided the study; 
1. What is the mean performance score of learners taught the concept trigonometry using Interactive-power-point strategy and those exposed to non-digital technology in Katsina State? 
2. What is the mean performance score of male and female learners taught the concept trigonometry using Interactive-power-point strategy in Katsina State? 
Hypotheses 
1. There is no significant difference between the mean performance scores of students taught trigonometry using Interactive PowerPoint and those taught using non-digital technology in Katsina State; 
2. There is no significant difference between mean performance of male and female learners taught trigonometry using Interactive PowerPoint in Katsina State 
Methodology 
The design adapted for this study is the quasi-experimental design specifically, pretest, posttest, non-randomized, and nonequivalent control group design. The population of the study consists of 69932(41196 males and females) senior secondary school class two (SS II) in Katsina state. A sample of 199 SSII learners (Male 123 and Female 76) was chosen through a multistage sampling technique. The Trigonometry performance Test used to gather data for the study. This instrument was validated by experts and after pilot testing, demonstrated high reliability with estimates of 0.79. 
Presentation of Result 
Research Question 1 and hypothesis 1 
Ho1 There is no significant difference between the mean performance of learners taught trigonometry using Interactive PowerPoint and those taught using non-digital technology in Katsina state.
Presentation of Result 
Research Question 1 and hypothesis 1 
Ho1 There is no significant difference between the mean performance of students taught trigonometry using Interactive power point and those taught using non-digital technology in Katsina state. 
Table 1 
T-test analysis showing difference between the mean performance of students taught trigonometry using Interactive power point and those taught using non-digital technology.
	Group
	N
	Mean
	Std. D
	Df
	t-cal
	P-value

	Interactive PowerPoint
	99
	78.2323
	6.6866
	
197
	
17.805
	
.00

	Non-digital technology
	100
	61.6700
	6.4338
	
	
	



The above table revealed that the mean performance students taught using Interactive Power Point is (78.2323) with  Standard Deviation of 6.6866 and the mean performance of students taught using Non digital Technology is (61.6700) with Standard Deviation of 6.4338. The difference in the mean performance was (16.5623). Also, the table showed that P-value value is (.00) which is less than the alpha value (0.05). Hence, the null hypothesis of the research was rejected and implied that there is significant difference between the mean performance of students taught trigonometry using Interactive power point and those taught using non-digital technology.	
Research Question 2 and hypothesis 2 
H02: There is no significant difference between mean performance of male and female students taught trigonometry using linear power point in Katsina State 
Table 2.
	Gender
	N
	Mean
	Std. D
	Df
	t-cal
	P-value

	Male
	123
	71.7804
	10.4931
	
197
	
3.252
	.001

	Female
	76
	66.8815
	10.0438
	
	
	



The above table revealed that the mean performance of male taught using Interactive Power Point is (71.7804) with Standard Deviation of 10.4931 and the mean performance of female taught using Non digital Technology is (66.8815) with Standard Deviation of 10.0438. The difference in the mean performance was (4.8989). Also, the table showed that P-value value is (.001) which is less than the alpha value (0.05). Hence, the null hypothesis of the research was rejected and implied that there is no significant difference between mean performance of male and female students taught trigonometry using Interactive power point and those taught using non-digital technology. 
Discussion of Findings 
This study established that there was a statistically significant difference in the mean performance scores of the students taught using Linear PowerPoint group and non-digital technology groups. The finding of the present study is in line with Adeniran, Laolu, and Ayotola (2016), Effiong and Ekpo (2016), Falode, Ojoye, Ilobeneke, Falode (2016), Gambari, Yusuf and Thomas (2015) who reported positive effect of different kind of computer assisted Computer based collaborative learning modes and Web-quest) on students’ academic achievement. These studies were conduct at secondary school level using quasi experimental similar to the present study school setting and methodology.  The present study finding is also similar to the findings of Bahadur and Boodun (2013) who reported that Students taught using non-digital technology were able to learn and understand the different concepts related to water. The finding of the present study is in line with Carter, Greenberg and Walker (2016) who found that there was statistically significant difference in the attitude of students toward Trigonometry when taught using Linear PowerPoint and Non-digital technology. This finding is contrary to Falode, Ojoye, Ilobeneke, Falode (2016), Liu and Chen (2014), Gambari, Gbodi, Olakanmi, Abalaka (2016) who reported positive effect of digital instructional package on student’s interest, attitude and motivation. This shows that Linear PowerPoint is capable of developing positive attitude in students toward Trigonometry. 
Conclusion 
Based on the study's findings, the researchers came to the conclusion that using of digital tools, like Linear PowerPoint to teach Trigonometry has educational benefits. However, linear PowerPoint packages is more effective than non-digital technology because it improved students' performance in Mathematics particularly Trigonometry. This suggests that learners' cognitive behavior will improve when Linear PowerPoint is used to teach Trigonometry. 
Recommendations 
Based on the findings of this study, the following recommendation were made:   
1. Linear PowerPoint Instructional packages should be encouraged in schools for teaching Trigonometry. 
2. Linear PowerPoint instructional Package was also found to be effective in teaching Trigonometry compared to nondigital technology of chalkboard. Teachers should use Linear PowerPoint Instructional package if they could not develop nor adapt Interactive PowerPoint instructional packages.  
3. Concerned NGOs and Government bodies should provide adequate computer facilities that can enhance integration of Linear PowerPoint packages in teaching and learning of Trigonometry in Katsina education zone of Katsina state. 
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