
 

Exploring the Effectiveness of Learning Activities in Physics 
Using Indigenous Materials During Pandemic 

 Mary Rose Fabila Santosa*, Dennis Gamad Caballesb  

    Corresponding Author: maryrose75santos@gmail.com 
                                                                       Antipolo City Senior High School, Antipolo City, Philippines 

                          Centro Escolar University, Mendiola St. San Miguel, Manila, Philippines 

 

Abstract 

This study aimed to explore the effectiveness of learning activity using indigenous material in physics 
at Antipolo City Senior High school.  The use of indigenous materials in learning activities will serve as 
substitute materials for conducting laboratory activities of students at home during this pandemic. The 
respondents of this study are the grade 12 students of Antipolo City Senior High School during the school year 
2020-2021. A questionnaire was administered in two sections of grade 12 STEM students. 

The findings of this study show that the designed learning activities in Physics using locally, ready 
and available materials were found very suitable and effective as a substitute for laboratory equipment used in 
school amidst this pandemic. 

The newly designed learning activities using indigenous materials are highly recommended for the use 
of the Senior High School students who will take a Physics course with or without pandemic. Moreover, Science 
teachers are encouraged to become resourceful in designing more learning activities or laboratory experiments 
with the utilization of local or indigenous materials not only as a substitute for science equipment but to tap the 
availability of the local community’s resources for producing its own genuine locally made products or science 
equipment. 
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1. Introduction 

K-12 Curriculum in science education aims to help learners develop the desired learning 
competencies that are crucial in the world of work and knowledge-based society. 

Teachers are believed to be designers of learning activities that help learners attain course learning 
outcomes. The global pandemic has affected much all aspects of life especially the education of children. For 
making education possible amidst this pandemic, the Department of Education (DepEd) has trained teachers to 
equip themselves with the latest online learning platforms. This pandemic makes us all indoor educators and 
learners that limit physical interaction among the living to ensure that there is a minimum health standard. 
Despite so many restrictions and lack of equipment, education survives with the strong commitment of 
teachers who are also front liners to deliver educational services to the community. The distribution of 
learning modules is done by the teachers in the local communities to ensure that the goal of education is 
attained. 
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The COVID-19 pandemic changed learning in many prodigious ways. It was quite difficult for some 
to fix the 'new normal' and didn't get someone in touch with their teachers. Schools need to know how 
students feel about a distant education and learn more about their experiences. Staying at home all the time 
and balancing a lot of things can be stressful. It requires students to develop positive management skills and 
self-discipline. As the government prohibits face-to-face interaction and mass gatherings, DepEd’s blended 
learning approach has been implemented using television, radio, printed materials, and the internet. DepEd 
comes up with distance learning delivery methods that ensure the safety of learners when they are studying. 
Surveys are performed to evaluate the preferred learning strategies for parents to provide to their children. 
Many parents prefer a modular distance learning solution because they cannot afford to provide internet access 
for their children's online learning. The adaptive learning methods for learners amid the COVID-19 pandemic 
must be implemented. According to (Li & Lalani, 2020), the COVID-19 pandemic resulted in more than 1.2 
billion children is not in the classroom worldwide. The sudden shift away of teaching modalities leads to 
students and teachers a new daily virtual routine that replaces in-class instruction. From a teachers’ 
perspective on distance learning, they cannot fully be sure that students participate in class because of the 
comfort of their own homes. Distance education lacks proximity with teachers and has its own range of unique 
challenges. Some students may find it difficult to learn a topic and take more time to understand it. Some of 
the changes in the educational system include the absence of laboratory activities and apparatus. As 
(Landicho, 2021) stressed his own experience as an Earth science teacher, one of the adjustments in the 
current situation includes the absence of laboratory activities, field visits, and the shift to online delivery of 
lessons. These changes include redesigning lessons and assessments, the limitations on technology, and the 
effects of reducing social interaction with students and teachers.  

Teaching physics in school can consecrate a reward, with lots of excitement and creative problems 
solving. This includes helping students see the world in a new way. It involves studying an environment where 
students are searching and understanding how the physical world works. Students learn best when they’re 
involved in the learning. They need their multiple senses to engage in hands-on science activities. Critical 
thinking skills are enhanced during such science activities and they can learn the scientific process along the 
way.  Science teachers believe that student practical work leads to better learning. They all understand and 
remember things better if they engage in the learning activities.  Some science teachers see practical work as 
an essential element of good science teaching. (Abrahams & Millar, 2008).  

(Redish & Steinberg, 1999) assert that careful observation and analysis of physics content and the 
behavior of experts is necessary. How our students hear and explain the material presented to them in a 
physics class relies heavily on the experiences they bring to the class. To design effective instruction, teachers 
must learn how students really respond. (Saiqa, 2018) likewise mentioned in his study that knowledge about 
the topic teachers needs to be taught is always considered an important preparation for teachers. It follows that 
physics teachers need to have a deeper understanding of the concepts they need to teach to the learner. 
Teachers know how our students learn in many different ways. Hands-on activities allow them to explore 
experiments with trials and error. Hands-on experiences also provide teachers with a unique opportunity to 
enrich the minds of their students in new and engaging ways. Moreover, (Centra & Gaubatz, 2005) also 
indicate that student learning is highly influenced by the effort students put forward. Although an instructor 
can do much to facilitate learning and provide some motivation, ultimately students themselves must take 
some responsibility for their learning in a course. (Dhanapal & Zi Shan, 2014) emphasized that there is 
typically a higher level of participation and intrinsic motivation shown to students when they learned through 
hands-on experiments. Considering that learning is an active process in activity-based education, it is needed 
to prioritize activities in order to create education environments that lead students to learn by doing and 
experiencing. (Celik, 2018). 
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As the article of (Simamoraa et al., 2017) indicated that activity is a very important thing in the 
teaching-learning process. Student's activities will be more effective with a better teaching-learning design to 
grab knowledge or skill. Each student has a desire to do and work alone without instruction from their teacher. 
This active principle controls student behavior. Before implementing any activities, the teachers need to 
understand the priorities and needs of the students. The present study is intended to explore the effectiveness 
of learning activities in Physics using indigenous materials amid this pandemic. Indigenous materials are raw 
materials and objects that are naturally and locally available or found in the neighboring communities. 
Indigenous materials are renewable and abundant, coming from diverse natural sources and whose production 
has a low impact on the environment. It is naturally nonpolluting, emitting no harmful vapors, particles, or 
toxins into the environment. These materials are at low risk, high benefit activities that require less time and 
money. A potential learning activity heightens physiological arousal in the brain, which makes the 
performance more efficient. 

As a newly stand-alone Senior High School, the researcher has been struggling to improve the 
performance of the students in Physics. Learning materials are a very essential part of teaching and learning. 
The researcher as a teacher-writer of SAS (Students Learning Activity Sheets), designed a learning activity 
that uses indigenous materials that are naturally and locally available or found in the community.  

 

2. Materials and Methods 

2.1 Statement of the Problem 
 
     This study aimed to determine the effectiveness of learning activities using indigenous material in  
     Physics at Antipolo City Senior High School. 
         Specifically, it aimed to answer the following questions: 
         1. In what ways the learning activities of students using indigenous materials are effective? 
         2.Could the indigenous materials be used as substitutes in the absence of laboratory physics  
            apparatuses? 

    2.2 Methods 

     The respondents of this study are the 66 Grade 12 STEM students of Antipolo City Senior High 
School during the school year 2020-2021. The researcher developed 20 questions survey questionnaire and 
distributed it to the respondents. Their responses for each item were tallied, analyzed, and interpreted using 
Likert Type Mean Interpretation. The interpreted Mean for Strongly Agree corresponds to Highly Acceptable 
and Agree to Acceptable as the level of acceptance. The findings of the study will be helpful for the teachers 
to design learning activities which are most appropriate to the learning needs of students during this 
pandemic.  

The learning activities have been developed to strengthen students’ understanding of important 
physics concepts. Simple Learning Objectives are specifically stated in each Learning Activity title.  

The challenge for teaching is to use learning activities that will encourage students to be interactive, 
productive and creative. Such activities need to be energetic and memorable in themselves, as well as being 
aligned to an academic outcome. The designed learning activities make use of indigenous materials as a 
substitute for laboratory equipment used in school amidst this pandemic. This practice should make the 
laboratory less expensive to maintain.  
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2.3 Conceptual Framework 
 

  

 

 

 

 

 

 

 

 

 
 

In the input process, prepared a survey questionnaire and asked colleagues of the same field and one 
college physics professor to evaluate the questionnaire. In the throughput process, the researcher conducted a 
survey to the respondents, analyzed and interpreted the answered survey questionnaire using Likert-type mean 
interpretation. In the output process, 20 items in the survey questionnaire were interpreted and the researcher 
made some recommendations. 
 

3. Results and Discussions 

Based on gathered data, item number 1 was rated as strongly agreed by the respondents.  This shows 
that students were able to understand the objectives of the learning activities behaviorally. It is important to 
note that many objectives are written in a manner in which the essential conditions and criteria are implied.  

(Kizlik, 2019) indicates that properly developed behavioral learning objectives show evidence of 
learning, and this refers to what kind of learning behavior should be developed the teacher would expect. To 
write down the learning objectives, one should begin by understanding the specific content where the 
objectives can be drawn. This implies that a learning objective clearly conveys specific student behavior or 
performance. However, item number 2 interpreted as strongly agreed by the students. It shows that the 
objectives are clear and relevant to the learning activity. This implies also that the objectives clearly 
communicate and describe the intended learning outcome. In item number 9, it confirms that students strongly 
agreed with the language used in the learning activities which is suitable to the student's level of 
comprehension. By means of using the learning activities, teachers increase students’ interests and 
motivations to perform the activity. Critical thinking activities must be developed by the students while 

     Input Process 
1. Prepare survey 

questionnaire 
 

2. Ask three Physics 
teachers and one 

Physics professor from 
different institution to 

help improve the 
survey questionnaire 

  Throughput Process 
1.Conduct survey 
questionnaire to 

respondents 
2.Analyze the survey 
questionnaire using 
Likert Type Mean 

Interpretation 

Output Process 
1.Items of the survey 
questionnaire were 

interpreted 
2. Recommendations or 

suggestions were 
formulated. 
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performing the activity. A very strong indication shows that students strongly agreed with item 11 in which 
learning activities can develop critical thinking skills. In addition, engaging students in exploring questions 
provide a way to develop sharp critical thinking skills. However, item number 12 shows also a strong 
indication as strongly agreed that the learning activities gave the opportunity for the students to discover for 
themselves the concept being studied.  On the other hand, item no.19 also interpreted as strongly agreed by 
the students indicates that the indigenous materials in the learning activities are easy and safe to use.  Local 
materials or indigenous materials are easily and readily available. It can be obtained free or at a low cost. 
Selecting and identifying local materials or resources for making learning activities will help students become 
resourceful and creative. This also implies that the indigenous materials used in the learning activities are 
environmentally friendly. The rest of the items were rated as agreed by the respondents. It can be concluded 
that the designed learning activities in Physics using locally, ready and available materials were found very 
effective as a substitute for laboratory equipment used in school amidst this pandemic. 

 
Table 1. Students’ Perceptions on the Objectives and Procedures of Learning Activity 

Item xࡃ  Interpretation of xࡃ  Level of Acceptance 

1 4.27 Strongly Agree Highly Acceptable 
2 4.25 Strongly Agree Highly Acceptable 
3 4.17 Agree Acceptable 
4 3.95 Agree Acceptable 
5 3.5 Agree Acceptable 
      G xࡃ = 4.028 Agree Acceptable 

 

     Table 1 shows that items 1 and 2 were rated as Strongly Agree correspond to Highly Acceptable as 
the level of acceptance. It indicates that the objectives are behaviorally stated, clear and relevant to the 
learning activity.   However, items 3, 4, 5 interpreted as Agree correspond to Acceptable as the level of 
acceptance because the objectives are measurable and attainable. It also shows that the procedure on how to 
go about the learning activities is clearly presented and the steps in the procedure are easy to follow even 
without much help from the teacher. (Abanador et al., 2014) mentioned that in teaching, the method is a 
systematic plan to achieve a learning objective. It is a procedure that must be followed strictly to attain a goal. 
It refers to a series of related and progressive acts performed by the teacher and students to achieve the 
objectives of the lesson. It is a well-planned procedure that guides the direction in undertaking a learning 
activity. The article of (Timothy, 2016) indicates that in order to use learning activities appropriately and 
impressively, it, therefore, becomes imperative to align these with the learning objectives. In order to make 
the learning objectives successful, it is essential that these objectives are supplemented with the right tools. 

Table 2. Students’ Perceptions on the Clarity of Procedures, Diagrams, and Language Used in the Learning 
Activity     
             

Item xࡃ  Interpretation of xࡃ  Level of Acceptance 

6 4.03 Agree Acceptable 

7 4.12 Agree Acceptable 

8 4.12 Agree Acceptable 

9 4.27 Strongly Agree Highly Acceptable 
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10 4.15 Agree Acceptable 

      G xࡃ = 4.138 Agree Acceptable 

     Table 2 shows that item 9 interpreted as Strongly Agree corresponds to Highly Acceptable as the 
level of acceptance. It means that the language used in the learning activities is suitable to the student's level 
of comprehension. However, items 6, 7, 8, and 10 were rated as Agree correspond to Acceptable as the level 
of acceptance. It indicates that the illustrations and diagrams are provided and well laid out, properly drawn, 
and labeled. The learning activities are logically arranged. Also, the questioning in the learning activities can 
lead the students to the concept being presented. Lastly, the learning activities can arouse the students’ 
curiosity and interest. Similarly in the study of (Seven & Engin, 2007) has been found out that according to 
the students’ answers for the questionnaire and point of views that language teaching materials are having a 
very important effect and role in language learning and teaching activities. 

      (Yakob et al., 2020) emphasized that one effective way of exploring students ‘curiosity is by 
applying experiments in learning activities from which students can ably think rationally and scientifically. 
Learning that is implemented optimally can increase creativity and motivation in learning activities, especially 
in terms of the quality of education. Through hands-on experiments and practical activities in Physics, 
students would have improved and developed their learning, practical skills, problem-solving, analytical 
skills, and positive attitudes towards science ((Cziprok et al., 2015). However, when teachers instruct the 
language in a given science unit, students can more easily understand the concepts. (Wilson, 2002). 

Table 3. Students’ Attitudes on the Use of Learning Activity 

Item xࡃ  Interpretation of xࡃ  Level of Acceptance 

11 4.28 Strongly Agree Highly Acceptable 

12 4.2 Strongly Agree Highly Acceptable 

13 3.95 Agree Acceptable 

14 3.62 Agree Acceptable 

      G xࡃ = 4.0125 Agree Acceptable 

 

        In table 3, items 11 and 12 show a very strong indication that the learning activities give an 
opportunity for the students to discover for themselves the concept being studied. It also shows that the 
learning activities can develop students’ critical thinking. Moreover, items 13 and 14 interpreted as Agree. It 
shows that the number of questions is enough to test the understanding of the concepts learned from the 
activity. Besides, the style of format of the learning activities makes the activity enjoyable to read and follow. 
As (James, 2015) stated that connecting students' previous knowledge and experiences and highlighting the 
value of an assigned activity in relevant ways can ensure that activities are personally meaningful. To 
strengthen students' sense of competence in learning activities, the assigned activities could make students 
demonstrate understanding throughout the activity and include feedback that helps students to make progress. 
Learning is enhanced if students can manage it themselves. They need to establish goals, persevere, and 
monitor their learning progress. Research has also shown that learning is more likely to be effective where a 
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student plays a proactive role in the learning process. Students who are intrinsically motivated to learn 
mathematics or science find the subject to be interesting and enjoyable. (Hooper, 2019). 

 

Table 4. Students’ Perceptions on the Use of Indigenous Materials in the Learning Activity 

Item xࡃ  Interpretation of xࡃ  Level of Acceptance 

15 3.71 Agree Acceptable 
16 3.73 Agree Acceptable 

17 3.78 Agree Acceptable 
18 3.88 Agree Acceptable 

19 4.22 Strongly Agree Highly Acceptable 
20               4.1 Agree Acceptable 

       G xࡃ =3.903 Agree Acceptable 

 

     Item 19 interpreted as Strongly Agree corresponds to Highly Acceptable. This shows that the 
indigenous materials in the learning activities are easy and safe to use by the students. However, items 15, 16, 
17, 18, and 20 were rated Agree correspond to Acceptable as the level of acceptance. The data also revealed 
that the indigenous materials used in the activities save money and time. The indigenous materials used in the 
learning activities are locally available and environmentally friendly.  It also develops students’ creativity and 
resourcefulness. 

(Castaneda, 2016) stressed the utilization of indigenized instructional materials designed using a 
leftover piece of wood. The study revealed that the IM designed is very effective attaining the highest 
percentage of correct response and percent of achievement attained.  Moreover, (Onasanya & Omosewo, 
2011) emphasized that using improvised instructional materials helps the teacher economically, allows 
students interaction, and makes students use their intellectual ability during learning and teaching processes. 
In other words, students may acquire more knowledge and information thru the use of several instructional 
materials to bring a deeper understanding of the topics under consideration.  

 Quality learning materials are crucial in teaching physics. Science should be taught in such a way 
that students are exposed to real and practical related activities (Udosen & Ekukinam, 2013). Some science 
teachers believe that student practical work leads to better learning because they all understand and remember 
things better if they have done them ourselves It also is important to consider the context within which 
specific materials will be used. Learning materials are important because they can significantly increase 
student achievement by supporting student learning. Using locally and readily available materials in learning 
activities provides a student with important opportunities to practice a new skill gained. Getting hands-on 
valuable teaching materials is not nearly as difficult as it can seem at first. Learning materials, regardless of 
what kind, all have some function in student learning.  

 Moreover, (Fredricks et al., 2004) revealed that if students do not consider a learning activity worthy 
of their time and effort, they might not engage in a satisfactory way, or may even disengage entirely in 
response. Learning activities are personally meaningful if there is a connection to students’ previous 
knowledge and experiences. Students' perspective of learning activities also determines their level of 
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engagement. It is more likely to be full and thorough (Anderman & Patrick, 2012).  Also, when students work 
effectively or collaboratively with others, their engagement may be strengthened as a result (Wentzel, 2009). 
The challenge for teaching is to select learning materials that will encourage students to work independently 
and effectively with their learning activities.  

 The article of (Zingiswa, 2015) stressed that the activities in which the learners were engaged during 
the course of this study involved a combination of cultural aspects using indigenous material and an 
allowance of learners to work in a classroom environment freely allowing learners to apply their insights and 
experiences. Similarly, the study of (Shih et al., 2011) showed that the environment plays an important role in 
enhancing students’ motivation and learning effectiveness.  Furthermore, the present study explored the 
effectiveness of learning activities using indigenous materials. The use of indigenous materials in learning 
activities was found very suitable and effective. Indigenous materials are naturally occurring and abundant in 
nature. It is locally produced and manufactured. The use of indigenous materials is recommended because it is 
environmentally friendly, accessible, and costs less. (Tuimur & Chemwei, 2015). mentioned that resource 
materials allow learners to have practical experiences which help them to develop skills and concepts and to 
work in a variety of ways. The present study designed learning activities, used and produced from the 
available local materials as a substitute for laboratory equipment used in school amidst this pandemic.  The 
used of indigenous materials in learning activities not only lessens the energy and operation costs but it also 
helps the sustainability of these materials and shows pride on our products. These materials were found to be 
suitable and effective to enhance effective teaching and learning of science in school that are unable to afford 
expensive laboratory materials. Students are made to use the various materials and experiment with different 
techniques to improve their overall science literacy. Science learning activities aid in developing scientific 
learning amongst students, and in cultivating deeper and profound interest in the field. Teaching science 
requires a different approach. On the other hand, teachers have to provide opportunities to their students to 
learn the various methods and processes. By means of using the local and readily available materials, teachers 
increase students’ interests and motivations to the subjects and lessons. Science teachers should be 
encouraged to make their own teaching resources from the locally available materials to teach science. There 
is a need for teachers to use indigenous materials in place of the laboratory equipment to enhance teaching 
and learning especially in rural areas where resources are scarce. These materials are cheaper, safer and 
develop students’ creativity and understanding in manipulating of real objects and materials. 

4. Conclusions and Recommendations 

Based on the findings of the study, the respondents have Strongly agreed with items 1, 2, 9, 11, 12, 
and 19. However, these items correspond to Highly Acceptable as the level of acceptance. The rest of the 
items were rated as agreed by the respondents. This only implies that the the designed learning activities in 
Physics using locally, ready and available materials were found very suitable and effective as a substitute for 
laboratory equipment used in school amidst this pandemic.  

The newly designed learning activities using indigenous materials are highly recommended for the 
use of the Senior High School students who will take a Physics course with or without pandemic.  There must 
be a moral support from the school administrator so that the science teacher will be much more encouraged to 
design learning activities for the utilization of indigenous material which are available in the local community. 
Since the internet connection is unstable and majority of the students in public school cannot afford to pay the 
monthly subscription of the internet, an alternative for the online learning is to engage students do the learning 
activities using local materials in their house during this pandemic.  
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Moreover, Science teachers are encouraged to become resourceful in designing more learning 
activities or laboratory experiments with the utilization of local or indigenous materials not only as a 
substitute for science equipment but to tap the availability of the local community’s resources for producing 
its own genuine locally made products or science equipment. 
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