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Abstract

The Nigerian National Policy on Education requires that education given to students should inculcate sound

scientific knowledge for reflective thinking. However, our science classroom instructions generally and physics

in particular, today, learners are not giving the desired experiences due to lack of instructional materials. To

change the status quo, this study developed a substitute triangular prism using plastic materials and water. The

study employed one shot experimental group design to test the functionality as well as standardize the material.

thirty students were made to locate the image of the rays through the improvised triangular prism and find the

refractive index (RI) of the material. The RIs obtained by the students were compared with that of water using

the one sample t-test. The results revealed no significant difference in the students observed RIs and that of water

(1.33). This confirms the functionality of the improvised materials and their Ability to instill the desired skills in

learners. It is recommended that teachers should not limit their improvisation to the classroom only, but should

seek for avenues to standardizing the materials and making them available for others to use.
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1. Introduction

Science, Technology, and Mathematics (STM) Education has been recognized as the instrument for National

development by the Federal Government of Nigeria (FME, 2014). This position made the National Policy on

Education (FME, 2014) to emphasize the inculcation of a sound bases for scientific and reflective thinking in the

Nigerian citizens through STM Education. To achieve this, the Policy (having appreciated the place of science in

national development) introduced the teaching of science as a core subject at Primary school level as Basic

Science and Technology and at Junior Secondary School level as Basic Science. Functional science teaching at

formidable stage ensures the inculcation of the desired skills for the leaners to be creative.

Unfortunately however, the attainment of the above objectives has persistently remained a mirage! This is

because, science teaching in Nigerian schools is not producing the desired results (Shaibu, 2014; Baikie, 2011).

This situation is evidenced in the poor academic performances exhibited by graduates of all levels of Nigeria’s

education system (Badmus and Omosewo, 2018). The simple reason (among others) alluded for the poor

performance was the instructional process that are mainly expository (Ogbu, 2015; Eniayeju, 2001). Teachers

who resort to this teaching approach, banks on the lack of instructional materials (Ogbu, 2015; Ayogu, 2000).

Thus, teaching became more of ‘talk-chalk affair’ even in situations where practicals are required (Badmus and

Omosewo, 2018; Eniayeju, 2001) thereby forcing students to learn by rote!

Efforts to move away from the above, saw teachers advocating for alternative instructional procedures that

will give students concrete experiences through the use of effective instructional materials (Amadioha, 2009;

Ayogu, 2000). They suggested that in situations where a given instructional material is lacking, it should not

result to ‘no practical’. The teacher should improvise. Akinkugbe (2007) stressed that a scientist or science

teacher who waits for the most perfect set of equipment to conduct his duties will never succeed! It is on these

basis that this paper presents improvised and standardized glass triangular prism for instructions in optics at the

Basic and secondary education levels.

The understanding of the nature/behavior of light as it travels through two or more media of varying optical

densities is an important aspect of Basic Science and Physics. In Basic Science, the major objectives include that

students being able to explain refraction, illustrate apparent depth, determine the path of an emerging ray as well

as explain the concept of dispersion and composition of white light (NASENI, 2012). To attain the above

objectives, there is the need for appropriate instructional materials. However, the materials required to provide

the practical experiences are not available due to cost! This study improvised a triangular prism. The model was

produced by a plastic company. This paper also presents a stepwise approach to the development of a substitute

triangular prism; for the teachers that may not be able to access the plastic industry. So as to produce an

instrument needed for the illustration of refraction and dispersion of light.
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2. Objectives of the Study

1. To design and develop substitute optical prism from simple plastic;

2. To test the functionality of the improvised material;

3. To standardize the improvised materials

3. Research Questions

1. What is the functionality of the improvised triangular prism?

2. What is the difference in refractive indices of the improvised triangular prism and that of water?

4. Research Hypothesis

Ho1: there is no significant difference in the refractive indices obtained by students from the improvised

triangular prism and that of pure water.

5. Procedure for developing the materials

5.1 Materials needed for teacher production

Blade, plain/flat transparent plastic sheet (preferably thin), adhesive (super glue), thumb pin.

5.2 Procedure

1. Cut the plastic sheet into a shape as in figure 1.

Note that the dimensions are not stated here, but the developer should consider dimensions suitable to his

needs that would produce a look alike of the original.

2. Fold the parts and glue them into (a hollow) desired shape for triangular prisms in figure 2.

3. Make a hole (using a syringe needle) on one of the either side of the triangular faces as in figure 3.

4. Add water (using a syringe) into the hollow part of the prism to make it optically active.

5. Use the thumb pin to close the hole

Fig. I – III: Steps in folding the transparent plastic sheet (Teacher made procedure)

The above shape was a guide to the teacher who intends to produce by self. For this study however, the

hollow prisms were produced by a plastic industry in Kano. And water was added and tested.

6 Testing the optical activity/functionality of the improvised prism

6.1 Methodology

To answer the research questions, the study used a one shot experimental group design (Sambo, 2005). 30 Senior

Secondary School II (SS II) students (all males) were randomly selected and exposed to the improvised prism.

The students were made to trace the path of ray and record the angles of deviation and emergence. They were

also to plot the graph from the data obtained using a prescribed procedure. From the curve they were made to

determine the minimum deviation corresponding to the minimum angle of incidence and consequently use a

formula to find the refractive index of the light through the prism. The various refractive indices obtained by the

students were subjected to one sample t-test to test to determine if there was any significant difference between

the refractive indices of the improvised material and that of water.
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6.2 Basic assumption

The improvised glass prism was made from a thin plastic sheet which this study assumes has negligible impact

on the refraction of light passing through it. Thus the main refracting substance is water hence the refractive

indices obtained by students were compared to that of water.

7 Result and discussion

Table 1: one sample test t-test analysis for student obtained refractive index

N Mean Std. Dev S.E.Mean df t p-value

RI 30 1.2630 0.11 0.04 9 1.879 0.093

From table 1, the calculated t value (t (29) = 1.879; p>0.05) reveals that there is no significant difference in

the mean refractive indices obtained by students using the improvised material and that of water at 0.05 level of

significance. Hence the null hypothesis is retained. This shows that the improvised material is functional and can

impart on students, the required experience in tracing the path of the ray after refraction through a prism.

This finding agrees with those of Shabiralyani, Khuram, Naqvi,and Nadeem (2015), Mari and Peni (2010),

Adekunle (1997) who reported that improvised instructional material have the potential to be effective at

enhancing students learning.

8. Conclusion

The study presents the investigation of functionality of improvised triangular prism at presenting to students the

desired experience. The results revealed that the students effectively used the improvised the materials and

obtained the desired results. Hence, the study concludes that improvised triangular prism developed from plastic

and water is a reliable substitute for the teaching of the refraction of light. Similarly, the less delicate nature of

the improvised material makes it usable by all levels of students.

9. Recommendation

1. Teachers should explore more avenues of improving teaching and learning process through

improvisation;

2. Governments should engage plastic industries to produce the materials for supply and use in teaching

secondary Physics especially in rural areas;

3. Further research on the functionality of the materials should be conducted to enable its complete

adoption.
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