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Students The present study was aimed to determine whether there would be a

difference in commitment to physics between students taught with
locally sourced materials and those taught with the conventional
learning materials in a convenience sample of 201 senior secondary
school students. The students were pooled from the Kogi state
secondary education system. A quasi-experimental pre-test and post-
test research design were adopted. The result found a statistically
significant difference between the research conditions. Thus, the study
concludes that the locally sourced instructional materials are an
indispensable teaching approach that might increase students'
commitment to physics. The practical implication of the study is
discussed.
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Introduction:-

Today's global education plan is to raise individuals with modern-day skills regarded as a general necessity (Ince,
2018). The direction of modern-day education across the universereflects the importance of fundamental skills that
include reasoning, creativity, and problem-solving(Bao & Koenig, 2019; Ludwig et al., 2017; Qablan et al., 2019).
The field of science has been demonstrated to be an essential component of the national development of any
country, including Nigeria(Ankeli, 2019; Clement et al., 2017; Okwuoyibo, 2012; Olufunke, 2012). Hence,
remarkable attention is being given to the concept of STEM education across the world(Carlisle & Weaver, 2018;
Gao et al., 2020).The trending Science, Technology, Engineering, and Mathematics (STEM) education has become
the basis for various educational reforms in many countries' secondary and tertiary education levels (Liu et al.,
2020). Science-based education is primarily intended to improve the socio-economic potentials of every society,
including quality of life, thus making science an essential aspect of a better world.

The national policy on education and school curricula of the Nigerian educational system considers knowledge of
science as essential to the growth and development of the learners(Adolphus, 2019; Jacob, 2013; Ogunjuyigbe et al.,
2006; Sambo et al., 2014).Thus, this recognition is critical for the country to achieve the STEM objective enshrined
in the 2030 agenda. Research has classified science as the basis for the advances in modern-day society(Aderonmu
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& Obafemi, 2015; Fuwape et al., 2019; Kola, 2013; Odu, 2020). Thus, the progress of any culture is based on its
technological status.

The concept of physics as a branch of science education focuses on the interaction relating to energy and
matter(Faridi et al., 2021; Daramola & Omosewo, 2012). It is recognized as part of the primary science subjects in
Nigeria's education system(Ojediran, 2016; Onah & Ugwu, 2010; Segun Mobolaji et al., 2017; Mbamara & Eya,
2015). The subject's essence is to familiarize the young learners with the fundamental knowledge of the physics
concepts for practical inclusion in society and acquire essential scientific skills and attitudes towards the
technological demands of the world(Abuh & Attah, 2021). Research has noted that the fundamental physics
concepts are imperative in improving the technological status of countries(Agbele et al., 2020; Adeyemo, 2010).
Moreover, learning physics allows the learner to efficiently solve a technical problem(Santyasa et al., 2020).
Extensive literature linked physics with increased scientific innovations(Bortfeld & Jeraj, 2011; Bunyamin et al.,
2020; Chu, 2020; Moraga-Calderén et al., 2020; Ukoh & Onifade, 2020). Consequently, the teaching and learning of
the subject have been fraught with challenges ranging from pedagogical concerns to instructional strategies.

Numerous studies have underscored students' low achievement in physics, especially at the secondary level(Coffie
et al., 2020; Ebong, 2021; Falode & Ajala, 2014; Folashade & Akinbobola, 2009; Madu & Udoh, 2016; Onah &
Ugwu, 2010). Over the years, researchers have linked the reported poor performance in physics to numerous
variables, including teacher's knowledge, learning styles, study setting, instructional materials and method,
personality variables, peer and parental influence, and certain demographic variables(Erdemir, 2009). Perhaps, most
authors identified the use of locally sourced materials as a practical approach to enhancing learning, especially at the
secondary level(Akano, 2018; Ugwu et al., 2019).

The concept of sourcing learning material within the learning environment, widely recognized as improvisation,
denotes a low-cost process of broadening the scope of learning by integrating relevant material from sources apart
from the conventional forms. The approach is essential in an attempt towards finding suitable substitutes or
alternatives to traditional science materials. Improvisation of instructional materials entails sourcing learning
material within the learning locality. Extensive studies have applauded the adoption of the strategy in the
educational landscape of Nigeria. For example, Akano (2018)investigated the effects of teachers' adoption of
improvised materials on learners' academic performance in physics among senior secondary school students in
Kontagora, Niger State. The study employed a quasi-experimental research design, and the result showed that
students taught with the improvised materials outperformed those taught without it.

Similarly, Obodo et al. (2020)examined the effects of improvised teaching materials on the academic performance
of junior secondary school students in Basic Science in Enugu state, Nigeria using the quasi-experimental research
design. The researchers found a significant positive difference in the students' performance, especially those exposed
to the improvised teaching-learning material and those taught with the conventional materials. Also, (Jacob
2013)investigated the availability, uses, and improvisation of instructional materials and the implications in physics
classrooms in secondary schools. The result of the study revealed inadequate instructional materials, poor utilization
of the available materials, and instructor's adoption of local materials to improvise physics teaching.

Consequently, (Akani 2016)noted that teachers are not utilizing effectively the available instructional materials in
their teaching. Thus, it might result in student's low performance. The current study assumes that locally sourced
instructional material remains a veritable tool in teaching and learning physics at the secondary level of education in
Nigeria. (Nbina, 2012)contend that improvising learning materials ensure that science concept are comprehensible to
learners. Oguche and Usman (2019)concluded that improvising instructional materials increases students'
achievement and interest. However, research looking at the relationship between the use of locally sourced materials
and student's commitment remains scarce in the literature, hence the justification for the study.

Commitment in this study entails student's dedication and engagement in physics activities. Commitment is an
essential component of learning and can improve school achievement (Korpershoek, 2016). Perhaps, research has
shown that student's commitment to a subject is positively related to performance(Felfe et al., 2014). Thus, the
primary purpose of the current study is to answer the question: Would there be a significant difference in
commitment to physics between students taught with locally sourced instructional material and those taught with
conventional materials?
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Method:-

This study includes a convenience sample of 201 senior secondary school students under the ages of 12 and 16 at
baseline who were enrolled in the science classes during the study period. The study sample was chosen because the
study's objective is centered on a science subject (physics). To be included in this study, the student needs to be in
ss2 or ss3, respectively. Ss1 students were excluded from the study because they had less exposure to physics at the
time. Those who met the inclusion criteria were assigned to two conditions, with group A as the experimental
condition and group B assumed the control condition.

Procedure:-

The study was conducted in different locations in Kogi State, Nigeria. Authorization was duly obtained from
authorities of public and private secondary schools within the study parameter. Nevertheless, physics teachers were
trained as research assistants in each of the schools. The training was conducted to inform the teachers of the study's
purpose and make them conversant with the study procedures. The study was conducted in the third term of the
2020/2021 academic session. Before commencing the experiment, the students were subjected to a pre-test study to
determine their overall commitment to physics. In this case, a questionnaire was distributed to all the students to fill
at the spot. The primary research resumed with the experimental conditions been taught basic physics principles
with the locally sourced materials. In contrast, the control conditions were taught the same lesson using the
conventional materials. Finally, the post-test study was conducted similarly to the pre-test except that the questions
were reshuffled. The data from the pre-test and post-test were subjected to data analysis.

Result:-

Table 1 below shows that the obtained mean from the pre-test study for experimental conditions is 54.28 while the
mean from the control conditions is 52.11 resulting in a mean difference of 2.17 for the pre-test investigation.
Perhaps, the outcome indicates no significant difference in the respondent’s mean scores on their level of
commitment in physics. However, the mean score for the experimental condition in the post-test study reveals a
mean of 62.18 and 56.21 for the control condition. A mean difference of 5.97 was recorded. However, the mean
score gained for the two conditions was 7.09 and 4.01, respectively. Thus, the result revealed an increased
commitment to physics by the experimental conditions than the control condition.

Table 1:- The table shows the mean and standard deviation scores of students taught physics with locally sourced
materials and those taught with conventional materials.

Pre-test Post test
Group N Mean  Standard Deviation Mean  Standard Deviation Mean Gain
Experimental 106 54.28 13.54 62.18 15.67 7.09
Control 95 52.11 1329 56.21 15.38 4.01
MD 2.17 5.97

To answer the research question on whether there would be a significant difference in commitment to physics
between students taught with locally sourced instructional material and those taught with the conventional materials.
The result of a t-test model revealed a statistically significant difference between the experimental and control
conditions on a commitment to physics MD =5.97, t (199) = 6.256, p = .000, as shown in Table 2 below.

Table 2:- Table showing the t-test comparison of the differences in student's engagement in physics.

Source of variation N Mean SD df t Sig
Experimental 106 62.18 15.67

Control 95 56.21 15.38 199 6.25 000
Discussion:-

This study was conducted to determine whether there would be a significant difference in students' commitment to
physics between students exposed to teaching with locally sourced instructional materials and those taught with
conventional instructional materials. The pre-test and post-test examinations result indicate a significant variation in
commitment to physics, especially in the experimental condition due to the improvised materials. More so, the result
of the independent t-test was conducted to answer the research question on whether a significant difference would be
observed relating to commitment in physics between students taught with locally sourced instructional material and

994



ISSN: 2320-5407 Int. J. Adv. Res. 9(10), 992-997

those acquainted with the conventional materials. The result established a significant difference between the
experimental conditions and the control conditions on commitment in physics. Thus, this current revelation entails
employing locally sourced instructional materials in the physics classroom to increase secondary school students'
commitment to physics. Indeed, research has shown a link between academic commitment and achievement (Rezaei
Gazki et al., 2019).

Consequently, (Human-Vogel & Rabe, 2015)indicated that meaningful commitment is predicted by satisfaction and
quality of alternatives, which means that the quality of the improvised material is critical in attracting student's
affective commitment to physics. Moreover, the study results support similar findings (Akano, 2018; Jacob, 2013;
Obodo et al., 2020; Offor, 2021), which find improvised learning materials to enhance learning among secondary
school students. The likely explanation for this outcome could be linked to the monotonous dimension of the
conventional learning materials. Perhaps, the youngsters are keener to embrace quality learning alternative,
especially when it is adapted from a familiar context. Therefore, the locally sourced instructional materials present a
pathway to committing the youngsters positively in the physics classroom for effective teaching and learning of the
subject in Nigeria's secondary education landscape.

The implication of the study

The research findings have implications for the school authorities, instructors, students, and parents in that
knowledge of contributory variables in physics commitment provides an option to limiting the level of failure
associated with the subject. Perhaps, the finding implicates the improvisation approach as an effective strategy to
enhance students' commitment to physics studies. More so, it implies an increased emphasis on the importance of
improving the quality of improvised materials.

Conclusion:-

The present research aimed to investigate whether locally sourced instructional methods would enhance students'
commitment to physics in secondary school. The research established a positive difference between the two
conditions on commitment in physics in the post-test study. Thus, the study concludes that the locally sourced
instructional methods are an essential low-cost teaching method that could improve secondary school students'
physics classroom commitment. Therefore, the study contributes to the physics literature by supporting previous
researches that promote the integration of locally sourced instructional methods in the classroom in Nigeria.
Nonetheless, the sample size used in the study may pose a significant challenge for generalizing this result. Future
researchers should include more representative samples and explore other moderating variables to broaden our
understanding of this outcome. However, the study recommends the full integration of locally sourced instructional
methods in the classroom and consistent training of instructors in this direction.

References:-

1. Abuh, A., & Attah, N. A. (2021). A study of factors influencing attitude towards learning of physics among
senior secondary school students. Int. J. Adv. Res, 9(05), 359-365. https://doi.org/10.21474/1JAR01/12845

2. Aderonmu, T. S. B., & Obafemi, D. T. A. (2015). Ordeals of physics instruction in Nigerian secondary schools:
a way forward for the attainment of global competitiveness. Journal of Education and Practice, 6(20).

3. Adolphus, T. (2019). The aims and purposes of science education: social-scientific issues in the science
curriculum in Nigeria. In American Research Journal of Humanities Social Science.

4. Agbele, A. T., Oyelade, E. A., & Oluwatuyi, V. S. (2020). Assessment of students' performance in physics
using two teaching techniques. International Journal of Research and Scientific Innovation, 07(07).
https://doi.org/10.51244/ijrsi.2020.7702

5. Akani, O. (2016). Investigating the availability and the extent of use of instructional materials by secondary
school chemistry teachers in Nigeria. International Journal of Education, Learning, and Development, 4(3).

6. Akano, U... (2018). Effects of teachers' use of improvised instructional materials on students' academic
performance in physics. In International Journal of Social Sciences and Management Research (Vol. 4, Issue 7).
www.iiardpub.org

7. Ankeli, G. O. (2019). Scientific Infrastructure: A necessary tool for national security and development in
Nigeria. In World Journal of Innovation and Modern Technology (Vol. 3, Issue 1). www.iiardpub.org

8. Bao, L., & Koenig, K. (2019). Physics education research for 21st-century learning. Disciplinary and
Interdisciplinary Science Education Research, 1(1). https://doi.org/10.1186/s43031-019-0007-8

9. Bortfeld, T., & Jeraj, R. (2011). The physical basis and future of radiation therapy. In British Journal of

995



ISSN: 2320-5407 Int. J. Adv. Res. 9(10), 992-997

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

Radiology (Vol. 84, Issue 1002). https://doi.org/10.1259/bjr/86221320

Bunyamin, M. A. H., Talib, C. A., Ahmad, N. J., Ibrahim, N. H., & Surif, J. (2020). Current teaching practice of
physics teachers and implications for integrated STEM education. Universal Journal of Educational Research,
8(5 A). https://doi.org/10.13189/ujer.2020.081903

Carlisle, D. L., & Weaver, G. C. (2018). STEM education centers: catalyzing the improvement of
undergraduate STEM education. International Journal of STEM Education, 5(1).
https://doi.org/10.1186/s40594-018-0143-2

Chu, R. (2020). GaN power switches on the rise: Demonstrated benefits and unrealized potentials. In Applied
Physics Letters (Vol. 116, Issue 9). https://doi.org/10.1063/1.5133718

Clement, 1., Bello, M., & Abdullahi Sunusi, S. (2017). Science Education and Nigeria National Development
Effort: The Missing Link. In International Journal of Education and Evaluation (Vol. 3, Issue 5).
www.iiardpub.org

Coffie, I. S., Frempong, B. B., & Appiah, E. (2020). Teaching and Learning Physics in Senior High Schools in
Ghana: The Challenges and the Way Forward. Advances in Research.
https://doi.org/10.9734/air/2020/v21i330192

Ebong, S. T. (2021). The influence of parental background on students' academic performance in physics in
WASSCE 2000 - 2005. European Journal of Science and Mathematics Education, 3(1).
https://doi.org/10.30935/scimath/9419

Erdemir, N. (2009). Determining students' attitude towards physics through problem-solving strategy. Asia-
Pacific Forum on Science Learning and Teaching, 10(2).

Falode, O. C., & Ajala, N. A. (2014). Availability and teachers' awareness of the existence of software packages
for developing physics instruction for secondary school students in Minna, Nigeria. Chemistry, 23(3).

Faridi, H., Tuli, N., Mantri, A., Singh, G., & Gargrish, S. (2021). A framework is utilizing augmented reality to
improve the critical thinking ability and learning gain of the students in Physics. Computer Applications in
Engineering Education, 29(1). https://doi.org/10.1002/cae.22342

Felfe, J., Schyns, B., & Tymon, A. (2014). The impact of university students' commitment on in- and extra-role
performance. Journal of Applied Research in Higher Education, 6(1). https://doi.org/10.1108/JARHE-01-2013-
0002

Folashade, A., & Akinbobola, A. O. (2009). Constructivist Problem Based Learning Technique and the
Academic Achievement of Physics Students with Low Ability Level in Nigerian Secondary Schools. Eurasian
Journal of Physics and Chemistry Education, 1(1).

Fuwape, I. A., Ogunjo, S. T., & Owoola, E. O. (2019). The Dutch FOm/f approach to gender balance in physics
AIP Conference. 2109, 50028. https://doi.org/10.1063/1.5110103

Gao, X., Li, P, Shen, J., & Sun, H. (2020). Reviewing assessment of student learning in interdisciplinary STEM
education. In International Journal of STEM Education (Vol. 7, Issue 1). https://doi.org/10.1186/s40594-020-
00225-4

Human-Vogel, S., & Rabe, P. (2015). Measuring self-differentiation and academic commitment in university
students: A case study of education and engineering students. South African Journal of Psychology, 45(1).
https://doi.org/10.1177/0081246314548808

Ince, E. (2018). An Overview of Problem-Solving Studies in Physics Education. Journal of Education and
Learning, 7(4). https://doi.org/10.5539/jel.v7n4p191

Jacob, K. (2013). Instructional Materials and Improvisation in Physics Class: Implications for Teaching and
Learning. Journal of Research & Method in Education, 2(5), 38-42. www.iosrjournals.org

Jacob Kola, Aina. (2013). Perceived Causes of Students' Low Enrolment in Science in Secondary Schools,
Nigeria. International Journal of Secondary Education, 1(5). https://doi.org/10.11648/j.ijsedu.20130105.11
Jacob Kola, Aina. (2013). Importance of Science Education to National Development and Problems Militating
Against Its Development. American Journal of Educational Research, 1(7). https://doi.org/10.12691/education-
1-7-2

Korpershoek, H. (2016). Relationships among motivation, commitment, cognitive capacities, and achievement
in secondary education. Frontline Learning Research, 4(3). https://doi.org/10.14786/flr.v4i3.182

Liu, Z. Y., Chubarkova, E., & Kharakhordina, M. (2020). Online technologies in STEM education.
International Journal of Emerging Technologies in Learning, 15(15). https://doi.org/10.3991/ijet.v15i15.14677
Ludwig, P. M., Nagel, J. K., & Lewis, E. J. (2017). Student learning outcomes from a pilot medical innovations
course with nursing, engineering, and undergraduate biology students. International Journal of STEM
Education, 4(1). https://doi.org/10.1186/s40594-017-0095-y

Madu, B. C., & Udoh, A. (2016). Exploring Senior Secondary School Two Students' Alternative Conceptions of

996



ISSN: 2320-5407 Int. J. Adv. Res. 9(10), 992-997

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43,

44,

45,

46.

47.

48.

49.

50.

51.

52.

Current Electricity in Physics in Nigeria. In SAUSSUREA (Vol. 6, Issue 4).

Moraga-Calderén, T. S., Busiman, H., & Cramer, J. (2020). The relevance of learning quantum physics from
the perspective of the secondary school student: A case study. In arXiv. https://doi.org/10.30935/scimath/9545
Nbina, J. (2012). Analysis of Poor Performance of Senior Secondary Students in Chemistry in Nigeria. African
Research Review, 6(4). https://doi.org/10.4314/afrrev.v6i4.22

Obodo, A. C., Ani, M. I., & Thompson, M. (2020). Effects of Improvised Teaching-Learning Materials on the
Academic Performance of Junior Secondary School Students in Basic Science in Enugu State, Nigeria. Journal
of Research & Method in Education, 10(4), 23-30. https://doi.org/10.9790/7388-1004062330

Odu, K. O. (2020). Human Capital Development in Science and Technology Education: Challenges and New
Responsibilities of the Teacher. Contemporary Educational Technology, 2(3).
https://doi.org/10.30935/cedtech/6056

Offor, E. N. (2021). Effective learning of chemistry among secondary school students: the role of locally
sourced instructional materials. Int. J. Adv. Res, 9(04), 492-494. https://doi.org/10.21474/1JAR01/12717
Oguche, B. A, & Usman, P. K. 0. (2019). Effect of Improvised Instructional Materials on Students'
Achievement and Interest in Longitude and Latitude. International Journal of Research and Innovation in Social
Science, 2454-6186. www.rsisinternational.org

Ogunjuyigbe, P. O., Ojofeitimi, E. O., & Akinlo, A. (2006). Science education in Nigeria: An examination of
People's Perceptions about female participation in science, mathematics, and technology. Journal of Science
Education and Technology, 15(3-4). https://doi.org/10.1007/s10956-006-9014-6

Ojediran, 1. A. (2016). Philosophical Relevance of Physics Teacher Education Curricula in SouthWestern
Nigerian Universities to Senior Secondary School Physics Curriculum. Journal of Education & Social Policy,
3(2), 128-134.

Okwuoyibo Nwachukwu, C. (2012). Revisiting science education and national development: Nigerian situation
and the way forward. In Arabian Journal of Business and Management Review (Vol. 1, Issue 10).

Olufunke, B. T. (2012). Effect of Availability and Utilization of Physics Laboratory Equipment on Students'
Academic Achievement in Senior Secondary School Physics. World Journal of Education, 2(5).
https://doi.org/10.5430/wje.v2n5pl

Onah, D. U., & Ugwu, E. I. (2010). Factors which predict performance in secondary school physics in Ebonyi
north educational zone of Ebonyi State, Nigeria. Pelagia Research Library Advances in Applied Science
Research, 1(3), 255-258. www.pelagiaresearchlibrary.com

Qablan, F., Sahin, M., & Hashim, H. (2019). Critical Thinking in Education: The Case in Palestine. Turquoise
International Journal of Educational Research and Social Studies, 1(1).

Rezaei Gazki, P., Delavar, A., & Samavi, A. (2019). Does Academic Commitment Affect the Learners' Progress
through Academic Buoyancy? A Structural Equation Model. Iranian Evolutionary and Educational Psychology
Journal, 1(3). https://doi.org/10.29252/ieepj.1.3.196

S. O. Daramola, & Esther. O. Omosewo. (2012). An Appraisal of the New Nigerian Senior Secondary School
Physics Curriculum. Journal of Education and Practice, 3(8), 191-195.

Sambo, M. H., Kukwi, I. J., A, M. M., & Eggari, S. O. (2014). Comparative Analysis of Students' Interest in
Basic Science Curriculum in Nasarawa State-Nigeria. Journal of Education and Practice, 4(29), 84-91.
Santyasa, . W., Rapi, N. K., & Sara, . W. W. (2020). Project-based learning and academic procrastination of
students in learning physics. International Journal of Instruction, 13(1). https://doi.org/10.29333/iji.2020.13132a
Segun Mobolaji, O., Olayemi Motunrayo, D., & Funmilayo Justina, B. (2017). Assessment of Implementation
of Physics Curriculum in Public Secondary Schools in EKiti State. Journal of Scientific and Engineering
Research, 4(8), 45-49. www:.jsaer.com

Sunday A. Adeyemo. (2010). Pupil Attainment in Secondary School Physics: The Case of Nigeria, Including
Implications for Teachers and Teacher Educators. International Journal of Educational Research and
Technology, 1(1), 99-111.

Uchenna. S. Mbamara, & Patrick. E. Eya. (2015). Causes of Low Enrollment of Physics as a Subject of Study
by Secondary School Students in Nigeria: A Descriptive Survey. International Journal of Scientific Research in
Education, 8(8), 127-149.

Ugwu, D. U., Fagbenro, A. B., & Akano, &. (2019). Assessment of the Effectiveness of Physics Teaching in
Senior Secondary Schools, Owerri Education Zone of Imo State. In International Journal of Education and
Evaluation (Vol. 5, Issue 5). www.iiardpub.org

Ukoh, E. E., & Onifade, S. A. (2020). Pre-lesson assignments and formative assessment strategies with
interactive invention instruction on low achievers in physics. Momentum: Physics Education Journal.
https://doi.org/10.21067/mpej.v4i1.3846.

997



