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Home-based laboratory activities are vital for 

ensuring hands-on learning in remote education, 

yet challenges like limited resources, student 

engagement, and safety persist. Despite their 

benefits, effective instructional materials for 

college-level General Chemistry in remote 

settings are lacking. This study develops, 

validates, and evaluates worksheets designed to 

support home-based labs, ensuring safe and 

effective practical work. Results show that the 

worksheets engage students in learner-centered, 

experiential learning. Teachers noted their 

effectiveness in enhancing scientific 

understanding, despite challenges with material 

availability and procedural uncertainty. This 

study provides a model for home-based lab 

instruction, offering a structured approach to 

adapt General Chemistry learning for flexible, 

remote, and resource-limited environments. 
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INTRODUCTION  
Teaching science using laboratories enhances students' learning outcomes 

and scientific skills. Modern laboratories play a significant role in biology 
education by promoting experiential learning, scientific inquiry, and skill 
development (Ibragimova, 2023). Studies emphasize the importance of practical 
work in science education, highlighting the essential role of labs in improving 
student learning and science teaching at the secondary level (Shahzad et al., 
2023). Furthermore, the effectiveness of science labs in developing critical 
thinking skills among students has been recognized, recommending the 
activation of labs for conducting experiments and scientific activities mentioned 
in textbooks (Alqubelat, 2022). Laboratory activities are crucial in Philippine 
Science Education, aligning with the Science Framework for Philippine Basic 
Education's emphasis on developing students' inquiry skills (Arboiz & Malayao 
Jr., 2024). These activities, such as experiments, project work, and scientific 
investigations, enable students to actively engage in the science process skills, 
fostering a deeper understanding of scientific concepts and principles (Rahayu & 
Muqtada, 2023). 

Teaching laboratory-based subjects has many challenges. Issues such as 
lack and absence of room for a laboratory, the inadequate amount of resources 
such as science equipment and tools, and even lack of laboratory facilities (Chala, 
2019), defective laboratory equipment, inadequate to no time allotment for 
practical work (Niyitanga et al., 2021), the inadequate amount of teaching and 
learning materials, lack of electricity and water supply are typical in the delivery 
and execution of both practical and laboratory works in teaching science courses 
or subject. The same is manifested in private and public schools in the Philippines 
(Abas & Marasigan, 2020). 

With the recent pandemic, the education system has shifted to blended, 
flexible learning and distance learning modalities. CHED COVID-19 Advisories 
No. 6 and 7, dated April 13 and May 24, 2020, provide strategies or procedures 
for control, prevention, and mitigation measures for COVID-19 in higher 
education institutions (HEIs). It advised the suspension of face-to-face classes, 
but instead, there will be different alternative delivery modes of teaching. This 
advisory also aligns with UNESCO and OECD recommendations to continue 
implementing strategies that evolve education response to COVID-19. Both 
suggest ways to ensure continued learning, such as hybrid learning, distance 
learning programs (UNESCO, 2020), and flexible and blended learning (OECD, 
2020). 

In recent years, interactive simulations, videos, animations, and simple 
"Do-It- Yourself-Experiments have become the answer. Consequently, this 
technological approach requires the presence of gadgets that are at least internet-
capable for accessing the applications and fostering communication with group 
members. With countries like the Philippines employing emergency types of 
distance education, there is clear evidence that this technological approach 
promotes impetus to equity in receiving quality science teaching and learning. 

An informal interview with chemistry teachers in the locale was 
conducted to gain in-depth data or information about the current issues of 
delivering laboratory work in teaching. According to the teachers, the non-face-
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to-face delivery of the chemistry lessons makes it more difficult to explain certain 
concepts. Some concepts need hands-on experience or activity to visualize and 
understand the concept better. It was also mentioned that laboratory experiments 
significantly develop students' manipulative, critical thinking, and practical 
skills. This intensifies the need to provide practical work for hands-on chemistry 
lessons. 

The objective of this present study is to produce a home-based laboratory 
worksheet with a teacher's guide in topic-specific contents in General Chemistry 
and provide a model for the production and delivery of home-based instructional 
material. Home-based experiments use simple household materials and readily 
available equipment, which may serve as alternatives to laboratory work or 
experiments. The use of locally available materials and equipment at home in 
teaching science has been explored before and during this pandemic. However, 
how they are integrated into the Philippine science curriculum to produce a 
model instructional material is still not established. 

The Home-based laboratory worksheet from this study can provide 
alternative options to gadget-based simulations in topic-specific content in 
General Chemistry. Details from the instructional material can be integrated with 
related course packets to achieve the requirement of quality science education 
amidst emergency distance learning. The instructional material will integrate 
two relevant theories in laboratory work, particularly Investigative Practical 
Work and SPS (Science Process Skills), into its specifications. The home-based 
laboratory worksheet and teacher’s guide developed in this study offer an 
alternative to traditional laboratory work, making the science education more 
accessible through the use of common household materials and locally available 
equipment. This approach is not only cost-effective but also empowers 
communities by providing the students and teachers with the resources to 
conduct meaningful science practical investigations in a home setting. 

 
THEORETICAL REVIEW 

This research study was ideated along Progressivism, Constructivism, 
and Experiential Learning Theory. 
 
Progressivism 

Progressive Education is described by Dewey (1938) as "a product of 
discontent with traditional education", which enforces standards, subject matter 
and methodologies. It advocates for learning through direct experiences and 
active participation in the learning process. Progressivism seeks to highlight and 
improve the skills of the learners (Florungco & Caballes, 2022). Progressivism 
views education as a process of continuous growth and promotes reflective 
thinking (Dewey, 1910).  

This theory is relevant to the study of the development of home-based 
laboratory worksheets in general chemistry since laboratory activities involve 
direct experience and active engagement or participation in the learning process. 
The home-based experiments allow the learners to have a first-hand and hands-
on experience, which also allows learners to acquire scientific knowledge and 
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produce scientific information while actively engaging in their own learning 
process.  

 
Constructivism 

According to Piaget (1973), learners must use cognitive structure to 
construct their knowledge through experience. Constructivist learning theory is 
about how people learn. It happens when learners build knowledge by 
interpreting information in the context of their own experience. According to 
Efgivia et al. (2021), a constructivist learning environment must use learners' 
prior knowledge to create a meaningful learning experience and a conducive 
learning environment that will allow learners to create their own knowledge out 
of experiences independently.  

Constructivism in home-based experiments emphasizes personalized 
learning, active engagement, and reflection. This encourages the learners to 
explore scientific concepts through hands-on activities to foster a more profound 
understanding. It also promotes a dynamic and learner-centred approach to 
teaching science. Likewise, the practical activities involve both the basic and 
integrated process skills in science. 

 
Kolb's Experiential Learning Theory  

Finally, Kolb's Experiential Learning Theory states that learning occurs 
most effectively when it involves a continuous cycle of active experimentation, 
reflective observation, abstract conceptualization, and direct experience (Kolb, 
1984). Kolb argues that ideas are not fixed or unchangeable but rather formed 
and re-formed on the basis of new experiences. Hence, this defines theory as a 
"process in which knowledge is created through the transformation of 
experience. Knowledge results from the combination of grasping and 
transforming experience” (Kolb, 1984). 

Relatively, considering this aspect of reinventing knowledge through 
experience made it relevant to this present study of developing a home-based 
chemistry experiment worksheet. The goal of this study is to provide learners 
with a direct, hands-on, authentic learning experience of chemistry concepts with 
the use of readily available and affordable materials that can be found at home.  

The three theories, Progressivism, Constructivism, and Experiential 
Learning Theory, are involved and play significant roles in the present study on 
the development of home-based laboratory worksheets in teaching general 
chemistry. This highlights experiential learning through practical experiments, 
aligning with the emphasis of progressivism on real-world application. 
Constructivism contributes by fostering a learner-centred approach, building on 
a schema or prior knowledge, and promoting cooperating and collaborative 
learning among learners. The development is facilitated by experiential learning 
theory, which encourages practical application, reflective observation, and active 
experimentation. Through the integration of these three theories, a dynamic and 
engaging learning environment is created that links theoretical concepts with the 
real-world and practical application in the context of home-based chemistry 
experiments. 
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Related Literature 
Delivery of Science Laboratory in Chemistry 

With the unexpected onset of the global pandemic, educational 
institutions quickly adopted a blended and flexible learning model. This method 
of instruction was implemented to ensure that both theoretical and practical 
subjects, including laboratory-based courses, could continue. However, teaching 
practical chemistry in this new format presents substantial challenges (Campbell 
et al., 2020). This situation has led to the development of various strategies to 
deliver laboratory instruction. Gamage et al. (2020) highlight that delivering 
laboratory courses online faces obstacles such as the need for reliable resources, 
including computers and internet access, at home. Chemistry subjects, 
particularly organic chemistry, are difficult for students to grasp, making remote 
teaching even more challenging. This subject often requires the use of molecular 
models to illustrate three-dimensional structures, which cannot be achieved 
without specialized equipment (Crucho et al., 2020). 

The shift away from in-person laboratory sessions and practical 
experiences in science education has forced instructors to rethink lesson plans 
and assessments while dealing with limited technological resources (Landicho, 
2021). O’Neill (2021) states that one of the main challenges for lab-based courses 
is redesigning them for remote delivery, maintaining a hands-on experimental 
approach. 

The pandemic-driven shift to online learning has posed difficulties, 
especially for courses that require laboratory-based data collection (Sun et al., 
2020). To address this, scientific calculations and simulations can be conducted 
using home computers or supercomputers. Similarly, Pinar (2021) notes that the 
absence of laboratory activities in general chemistry is a significant drawback of 
synchronous online learning. In these cases, students were unable to perform 
hands-on laboratory work, with virtual simulations being used as supplementary 
tools. As Balmaña and Ligsanan (2023) emphasize, science education should 
focus on hands-on activities to enhance learning. 

In addition to distance learning, flexible learning has also become a 
prevalent modality in both secondary and tertiary education in the Philippines. 
According to the Department of Education (2020), flexible learning options offer 
a variety of interventions and pathways that quickly adapt to the circumstances, 
needs, and diversity of learners. The Commission on Higher Education defines 
flexible learning as an approach that allows flexibility in time, location, and 
audience, incorporating technology in the process. Anderton et al. (2021) suggest 
that delivering laboratory and practical work through flexible learning remains 
a challenge. To address this, simulated and interactive tutorials have been 
developed as supplements to traditional laboratory work. 
 
Delivery of Home-based Laboratory 

Home-based experiments are practical activities that allow students to 
perform an experiment using materials easily found at home (Robledo et al., 
2023). Robledo (2021) identifies six key attributes of home-based experiments 
(HBEs) that should be considered before implementing hands-on activities. 
These attributes include: (1) being ethical and safe to perform, (2) capable of 
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producing a tangible product or output, (3) encouraging student reflection, (4) 
fostering collaboration, (5) using easily accessible and affordable materials, and 
(6) being adaptable. Home-based experiments support independent learning and 
provide an authentic hands-on experience, even in remote or distance learning 
environments. 

The delivery of home-based laboratory instruction has gained a significant 
attention in the recent years, particularly in the context of enhancing learning 
outcomes and accessibility. One of the primary advantage of a home-based 
laboratory is its ability to facilitate science practical work outside the traditional 
classroom settings. Kelley (2021) that at-home organic chemistry laboratory 
activities can easily be incorporated in the curricula which enhances student 
engagement and learning outcomes. In the same context, Permana (2022) stated 
that science laboratory kits can significantly improve the students’ attitude and 
achievement during distance learning modality which makes complex concept 
in science more accessible and meaningful. Furthermore, interactive remote 
demonstrations can encourage active participants which enriches learning 
experiences in chemistry instruction (Zuidema & Zuidema, 2021). Zulirfan and 
Yennita (2022) proposed that providing affordable and easily accessible STEM 
project materials can effectively support science learning at home.  This also 
aligns with the findings of Funnell et.al (2022) which highlighted the benefits of 
take-home kits in providing practical activities to cater diverse learning styles. 
 
Development and Validation of Home-based Laboratory Worksheet 

The development and validation of home-based laboratory worksheet has 
gained attention, particularly in the context of remote and distance learning 
modality. In such context, an online and home-based delivery modes became the 
alternative mode for delivering remote and distance laboratory works (Ligsanan 
et.al, 2024). Home-based laboratory exercises provide hands-on experience that 
can effectively supplement traditional laboratory activities. Youssef et.al (2021) 
emphasized that home-based labs can reduce the need for face-to-face interaction 
which is beneficial for students in a resource-limited setting. In the study of 
Allauigan et.al (2023), it is observed that while student face challenges in 
accessing alternative laboratory materials at home, students develop essential 
skills such as resourcefulness and communication skill. Furthermore, Sanchez 
et.al (2021) describe home-based experiments as carefully designed activities that 
allow students to engage in practical work that is accessible and educational.  
The development and validation of home-based laboratory worksheet is essential 
for enhancing the educational experience to ensure effectiveness and accessibility 
of materials. In this study, the six attributes of home-based experiments (HBEs) 
identified by Robledo (2021) was incorporated as element in the development of 
the material as well as the characteristic of a science practical work as stated by 
Moeed (2013). The first prototype of the home-based laboratory worksheet will 
be evaluated by experts using the validation tool adapted from the study of 
Rogayan and Dollete (2019), where attributes of HBEs were included as well as 
the characteristic of science practical work. Further evaluation of the worksheet 
commenced through pilot testing and actual class tryout of the worksheet. This 
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iterative process of evaluation followed the design-based research to ensure the 
quality of the model material produced in the process. 
 
METHODOLOGY   

This present study utilized a qualitative research within Design-based 
research design (DBR) to develop and refine educational material, specifically a 
home-based laboratory worksheet in general chemistry, focusing on iterative 
cycles of design, implementation, and feedback from participant in real-world 
educational setting. Wang and Hannapin (2005) describe Design-Based Research 
(DBR) as an organized yet flexible methodology aimed at improving educational 
practices. It follows an iterative cycle of analysis, design, development, and 
implementation, which is based on collaboration between researchers and 
practitioners in real-world settings, and seeks to derive principles and theories 
that are contextually relevant. Anderson and Shattuck (2012) characterize this 
approach as a practical research methodology that effectively bridges the gap 
between research and practice in formal education. Similarly, Easterday et al. 
(2014) explain that DBR is a process that combines design and the scientific 
method to produce valuable outcomes and operational theories designed to 
address both individual and collective educational challenges. 

In this study, the process outlined by Gakii (2012) was adopted, which is 
based on the five key phases of instructional systems design from Dick and Carey 
(2005). These phases include analysis, design, development, implementation, and 
evaluation. The research procedure, which follows these five stages, is 
summarized in Figure 3. 
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Figure 1. The process of study and research design 
 
Samples and Sampling 

The study employed purposive sampling to select Chemistry teachers 
who met specific criteria: at least five years of teaching experience, a Science 
Teaching degree, and a valid teaching license. This approach, as highlighted by 
Ames et al. (2019) and Campbell et al. (2020), ensures a sample closely aligned 
with the study's objectives, enhancing data accuracy and trustworthiness. 
Teachers who were willing to engage, try new ideas, and provide critical 
feedback were included, with participation also contingent on their availability 
to host online classes due to ongoing face-to-face class restrictions. Student 
participants were also included as part of the focus group discussion in 
identifying concerns and adjustment necessary to produce the final prototype of 
the worksheet. 
 
RESULTS AND DISCUSSION 

This part presents the findings, the analysis and the interpretation of the 
data gathered from the different phases of the study. These are the (i) theoretical 
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and empirical considerations to produce the first prototype, (ii) The result of 
Experts' evaluation, (iii) The result of Pilot testing, and (iv) The result of actual 
classroom tryouts. 
 
Result of Needs Analysis 

The target of the needs analysis is to evaluate the challenges teachers face 
in conducting investigative practical work and their readiness for home-based 
laboratory activities. This involves using interview protocols to explore 
difficulties encountered in practical investigations and assess teachers' 
preparedness for facilitating lab work outside traditional settings. Additionally, 
document analysis of textbooks, laboratory manuals, and other instructional 
materials is conducted to gauge their effectiveness as references for laboratory 
experiments. The goal is to understand the current state of resources and teacher 
readiness comprehensively. This analysis informs the development of strategies 
to enhance investigative and home-based laboratory practices. 

 
Theoretical Considerations 

The study developed a home-based laboratory worksheet based on three 
key theoretical frameworks: progressivism, constructivism, and experiential 
learning theory. These theories emphasize learning through direct experience, 
active participation, and reflection, aligning with the design of the worksheet to 
facilitate hands-on chemistry learning. Additionally, related studies highlight the 
importance of adapting teaching strategies to remote learning, suggesting that 
home-based experiments are effective alternatives to traditional labs. The 
worksheet design incorporates these insights to ensure students engage in 
practical, meaningful experiments using easily accessible materials. 
 

Table 1. Theoretical Considerations 

Theories Proponent Application to the Worksheet 

Progressivism Dewey 
(1938) 

Emphasizes learning through direct 
experiences and active participation, 
aligning with hands-on activities in home-
based labs. 

Constructivism Piaget 
(1973) 

Focuses on knowledge construction from 
experience, promoting active engagement 
and reflection in the design of the home-
based worksheet. 

Experiential 
Learning Theory 

Kolb (1984) Stresses active experimentation and 
reflective observation, guiding the 
development of hands-on, practical 
chemistry learning. 

 
The worksheet was designed to address challenges in remote learning by 

providing accessible, engaging, and safe home-based experiments that foster 
active student participation and scientific inquiry. 
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Empirical Considerations 
The study gathered empirical insights from interviews with chemistry 

teachers about the development of home-based laboratory worksheets. These 
insights revealed that practical hands-on activities using household materials are 
crucial in general chemistry teaching, especially in remote settings. The study 
also explored how teachers address challenges such as limited resources, safety, 
and the use of virtual labs. Teachers emphasized their roles as guides, ensuring 
students' safety while encouraging active participation. These considerations 
have been integrated into the worksheet design to support effective, remote 
chemistry learning. 

 
Table 2. Summary of Empirical Considerations from the Interview of 

Chemistry Teachers 

Emerging Themes Application to the Worksheet 

Lensing Hands-on Activities 

as a Viable Method for 

General Chemistry 

Includes practical activities using household 

materials, with step-by-step instructions to 

achieve learning objectives and skills. 

Mediating Hindrances of 

Practical Work through 

Modification 

Modifies activities and materials based on 

availability, with a focus on safety and 

effective learning using accessible resources. 

Virtual Laboratory as a 

Modern Platform for 

Laboratory Works 

Incorporates home-based experiments as a 

modern alternative, offering hands-on, 

authentic learning experiences remotely. 

Roles of the Teachers and 

Students during Laboratory 

Experiments 

Provides clear guidance for teachers in 

supervising experiments remotely, 

emphasizing safety, and encouraging student 

participation. 

 
Theme 1: Lensing Hands-on Activities as a Viable Method for General 
Chemistry 

In the study, teachers consistently emphasized the importance of hands-
on activities in teaching General Chemistry. One teacher explained that practical 
work helps students "gain a better understanding of danger, risk and safe work," 
highlighting how physical engagement allows students to grasp complex 
scientific concepts. Another teacher pointed out that these activities are integral 
for "developing hands-on skills" and understanding the practical aspects of 
chemistry. Teachers also noted that students tend to enjoy these activities, with 
one teacher saying, "Students are always looking forward to our next practical work." 
This enjoyment is essential for student engagement and reinforces the value of 
hands-on methods, making practical work an indispensable part of the learning 
experience, especially when it involves real-world applications in chemistry. 
 
Theme 2: Mediating Hindrances of Practical Work through Modification 

Despite the evident benefits of hands-on activities, teachers face several 
obstacles, particularly related to resource availability. One teacher noted, "The 
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availability of the materials" is often a challenge, which was echoed by another who 
mentioned, "Lack of important/necessary equipment and chemicals." These 
limitations can hinder the ability to conduct practical experiments, making it 
difficult for students to engage fully. However, teachers found ways to overcome 
these challenges by modifying activities. "I look for materials found at home or 
alternative materials that are safe for the learners," shared one teacher, emphasizing 
the adaptability required to ensure that learning can still take place, even with 
limited resources. 
 
Theme 3: Virtual Laboratory as a Modern Platform for Laboratory Works 

The shift to virtual learning, especially during the COVID-19 pandemic, 
led teachers to explore digital solutions, including virtual laboratories. One 
teacher explained, "We use virtual lab and simple hands-on activity and 
demonstration," to bridge the gap between remote learning and laboratory-based 
teaching. Virtual labs became a tool for ensuring that students still experienced 
lab activities, even in the absence of physical equipment. Another teacher shared, 
"During the pandemic, I used [virtual labs] to partially understand the topic and in some 
ways must know the use of some equipment and tools inside the laboratory." This 
approach allowed students to interact with lab tools and equipment virtually, 
filling the gaps caused by inadequate physical resources and reinforcing the 
importance of technology in modern education. 
 
Theme 4: Roles of the Teachers and Students during Laboratory Experiments 

The roles of both teachers and students during laboratory experiments are 
crucial in ensuring safe and effective learning. Teachers are seen as guides who 
provide essential instruction and supervision. One teacher emphasized, "I 
monitor the work of school students while they are carrying out open-ended experiments," 
indicating that their role is to oversee and ensure safety during practical work. 
Teachers also take responsibility for educating students about safety procedures, 
with one teacher noting, "Explain in detail to students the consequences of violating 
safety rules and procedures." As for students, they are expected to take an active 
role in their learning, with one teacher stating, "The school students are reading the 
laboratory description, interacting with peers, getting messages from the teacher, 
interacting with the equipment and doing the experiment." This collaborative effort 
ensures that both parties are engaged in the scientific process, promoting a 
structured yet interactive learning environment. 
 

Result of Experts’ Evaluation 
The target of the experts' evaluation is to ensure the scientific accuracy and 

effectiveness of the developed home-based laboratory work materials (the first 
prototype). Science discipline and science education experts review these 
materials, leading to the creation of a second, improved prototype. The expert 
validation instrument is primarily adapted from Rogayan and Dollete (2019), 
with additional criteria from Moeed (2013) and Robledo (2021) to evaluate open-
ended scientific investigations and the attributes of efficient home-based 
experiments. The overall goal is to create a comprehensive validation tool that 
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assesses both the investigative and practical aspects of the home-based 
laboratory materials. 
 

Summary of Changes Based on Evaluator Feedback 

The evaluators provided constructive feedback on the instructional 
materials for the home-based chemistry experiments, leading to several revisions 
that improved clarity, usability, and appropriateness for the target audience. The 
following table summarizes the key comments and the corresponding changes 
made: 

Table 3. Summary of Changes Based on Evaluator Feedback 

Comment Detail Changes Applied in the Instructional Materials 

E1C1: Incorporate schematic 

diagrams, concept maps, or flow 

charts. 

A pictorial/illustration was added to the worksheet in 

place of a schematic diagram. 

E2C1: Provide an introduction 

specifying the target level for the 

experiment. 

The worksheet now includes a time allotment and 

specifies that it is intended for senior high school to 

college-level general chemistry students. 

E3C1: Include illustrations for each 

activity. 

Illustrations were added to the worksheet. 

E4C1: Rewrite long, complex 

sentences for clarity and provide 

more specific instructions. 

Sentences were rewritten to be shorter and clearer, with 

specific units and measurements provided. 

E4C2: Provide detailed instructions 

(e.g., how to sandpaper the copper 

wire). 

Specific instructions, such as how to use sandpaper, 

were added to the procedures. 

E4C3: Clarify confusing 

instructions based on feedback 

from pilot testing. 

Some sentences were rephrased to ensure clarity, and 

further specific instructions were included. 

E4C4: Add graphical 

representations of the experimental 

setup. 

Illustrations of the experimental setup were added for 

each activity. 

E4C5: Modify the 

"Reflections/Application to Daily 

Lives" section, clarify time 

allocation, and improve 

readability. 

Time allotment was stated, the module was subjected 

to readability tests, and it was revised to match the 

appropriate grade level. The readability score was 

55.39 (reading level 8.06) for worksheet #1, and 52.39 

(reading level 9.24) for worksheet #2. The overall 

reading score was 50.73, suitable for 10th-12th grade 

students. 

 
The feedback provided by the evaluators was instrumental in refining the 

worksheet, addressing issues like sentence clarity, instructional specificity, visual 
aids, and readability. These changes contributed to producing a more effective 
and user-friendly version of the instructional materials for home-based 
chemistry experiments. 

 
Result of Pilot Testing 

Pilot testing of the worksheet is the fourth stage of the DBR design of this 
study. The teacher was asked to use the second prototype of the material in class 
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and provide feedbacks and assessment on various aspects of their effectiveness 
and practicality. Feedbacks will be utilized to review and redesign the teaching 
material producing the 3rd prototype. 
 

Summary of Observations and Adjustments 
Observation 1 (Chemical Reaction): 

The pilot test for the chemical reactions worksheet went smoothly. The 
teacher ensured all materials were available, reviewed key concepts, and gave 
students 30 minutes for the home-based experiment. Post-lab, all groups 
successfully presented their results. 
 
Observation 2 (Factors Affecting Chemical Reactions & Chemical Equilibrium): 

The teacher reviewed reaction rates and chemical equilibrium. One 
group faced difficulty measuring liquid volumes due to the lack of proper 
equipment, so the teacher allowed approximation. Despite this, all groups 
achieved the desired results in the 45-minute experiment. 
 

Table 4. Issues and Adjustments 

Issue Adjustment 

Difficulty measuring liquid volume 
without proper tools 

- Provide alternative methods (e.g., 
household items).  
- Include instructions for 
approximating measurements. 

These adjustments ensure the worksheet accommodates common 
challenges and enhances its usability. 
 
Result of Actual Classroom Try-out 

In this stage, the third prototype of the instructional material will undergo 
actual classroom-try out. This stage will involve effectiveness and practicality 
formative evaluation of the instructional and/or teaching strategies in the 
materials in actual teaching of chemistry in classroom settings. The feedback and 
data gathered from this stage will help further refine the instructional material 
model that can be used in home-based laboratory work in Chemistry. 
 

Table 5. Summary of Issues and Adjustments Made 
Issue Observed Adjustment Made in the Worksheet 

Working students 
with varying 
schedules 

Allow more time for students to complete 
experiments. Introduce flexible submission 
deadlines and offer additional support sessions to 
accommodate work schedules. 

Confusion regarding 
experiment 
instructions 

Provide links to relevant instructional videos. 
Include regular check-ins during the experiment for 
better guidance. 

Students unable to 
attend class 

Allow for flexible submission of proof, like photos or 
videos, for those who miss the online class. 



Obispo, Ligsanan 

214 
 

Need for live 
demonstration to 
clarify results 

Regularly include the option for students to submit 
photos/videos of their experiments. Use live 
demonstrations to address confusion or 
discrepancies. 

 
The adjustments made in response to the issues observed aim to improve 

flexibility, clarity, and support for students. By allowing more time for 
completion, providing instructional videos, and incorporating photo/video 
submissions and live demonstrations, the worksheet becomes more accessible for 
students with varying schedules and needs. These changes help ensure all 
students can successfully engage with the experiments and meet learning 
objectives. 
 

Table 6. Summary of Themes, Concerns, and Adjustments from Analysis of 
Student Responses in FGD 

Theme Concerns Adjustment in the 
Worksheet 

Challenges Time Management Included a note in the 
teacher’s guide to provide 
more flexible deadlines and 
timeframes for completing the 
experiment in a distance and 
remote learning modality. 

Challenges Material Availability 
- Some materials are 

not common in some 
household 

Provide the list of required 
materials in advance 

Challenges Procedure uncertainty 
- Uncertainty about 

following the 
procedures correctly 
leads to repeated 
attempts. 

Provide links to relevant 
videos 

Challenges Safety Concerns 
- Safety issues relevant 

to the conduct of 
experiments at home 

Provided safety guidelines for 
home-based experiment 
setups 

Suggestion Need for visuals and video 
demonstration 

Provide links to relevant 
videos 

Suggestion Need for Advance Preparation Included a note in the 
teacher’s guide to provide the 
worksheet in advance to 
prepare adequately especially 
the materials, and reading 
and understanding the 
procedure.  

Suggestion  Need for more writing space Provided more space for the 
students' answers/ 
observations 
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Table 6 summarizes the concerns and adjustments made to the home-
based chemistry worksheets better to suit the final prototype of the model 
material. To address time management, the teacher's guide now includes 
recommendations for flexible deadlines for the distance learning modality. 
Material availability concerns are tackled by providing a list of required materials 
in advance. Uncertainty in following the procedures and safety concerns are 
addressed by adding links to instructional videos and providing safety 
guidelines for home-based experiments. Additional adjustments include 
providing more writing space and ensuring the worksheet is provided in 
advance to improve preparation and engagement. 

 
CONCLUSION  

Based on the aforementioned findings of the study, the following were 
concluded to answer the statement of the problem of this study: 

1. Teachers highlighted the lack of materials and equipment, inadequate 
resources, and challenges ensuring student safety and engagement 
during laboratory work in a normal classroom setup. Practical 
modification, alternative materials, and virtual laboratories were 
common strategies for overcoming these challenges. 

2. The worksheets are rooted in the educational theories of Dewey, Piaget, 
and Kolb. They emphasize hands-on, learner-centered, and experiential 
learning. These features promote active participation, direct experience, 
and the creation of knowledge from prior understanding. 

3. Students faced issues such as difficulty in following instructions, 
material availability, and time management. Regular check-ins, flexible 
deadlines, and inclusion of instructional videos and pictorial 
illustrations were effective strategies to address these limitations. 

4. The model material includes detailed instructions and safety guidelines 
and uses easily accessible household materials. It provides clear, simple, 
and relevant hands-on practical activities that enhance engagement and 
ensure effective learning in a distance learning modality.  

 
RECOMMENDATION 

Based on the above-mentioned conclusions of the study, the following 
were therefore recommended: 

1. Enhance teacher and learner support in conducting and supervising a 
home-based experiment. Training must include and focus on 
modifying science activities to ensure hands-on practical applications 
and strategies to overcome challenges in home-based laboratory 
instruction. 

2. Continuous improvement of the model material is recommended, 
including clear instructions, more illustrations, and flexible deadlines 
to provide ample time for the students to complete the practical 
activities. 

3. Learner engagement and participation must be improved in a home-
based or distance and remote learning situation to ensure learning. 
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Regular check-ins to monitor student progress and provide guidance 
are encouraged. 

4. For future researchers and advocates of home-based practical 
activities, collect and analyze feedback from teachers and students 
regularly to refine and enhance the worksheet. This ensures iterative 
feedback and adaptability to various learning environments or 
situations. 

 
ADVANCED RESEARCH 
 While the current study provided valuable insights into enhancing home-
based experiments, there are limitations that warrant further investigation. For 
example, the study focused on a specific group of students and may not fully 
represent the broader student population across different disciplines or 
educational contexts. Future research could explore the effectiveness of the 
modified worksheets in diverse settings, including varying academic levels and 
subject areas. Additionally, investigating the impact of different types of learner 
support and feedback mechanisms, such as personalized guidance or peer 
collaboration, could further refine the home-based experiment model. 
Continuous feedback from both students and teachers remains crucial to 
improving and adapting these materials for a wider range of learning 
environments. 

 
REFERENCES 
Allauigan, M. A., Melad, K., Beltran, O., Jamoral, R., & Bete, A. (2023). Kolbs 

Experiential Learning Theory Application in Home-based Laboratory 
Activities of Science Major Students in Microbiology. Jurnal Pendidikan 
Progresif, 13(2), 580-596. 

Alqubelat, H. D. a. M. (2022). The Reality of Using the Laboratory in Teaching 
Science for the Seventh Grade and Its Role in Developing Critical Thinking 
Skills among Students from the Point of View of Teachers in Education of 
Madaba Governorate. ALQUBELAT | Journal of Education and Practice. 
https://www.iiste.org/Journals/index.php/JEP/article/view/59145 

Ames, H., Glenton, C., & Lewin, S. (2019). Purposive sampling in a qualitative 
evidence synthesis: A worked example from a synthesis on parental 
perceptions of vaccination communication. BMC medical research 
methodology, 19(1), 1-9. 

Anderson, T., & Shattuck, J. (2012). Design-based research: A decade of progress 
in education research?. Educational researcher, 41(1), 16-25. 

Anderton RS, Vitali J, Blackmore C and Bakeberg MC (2021) Flexible Teaching 
and Learning Modalities in Undergraduate Science Amid the COVID-19 
Pandemic. Front. Educ. 5:609703. doi: 10.3389/feduc.2020.609703 

Arboiz, K. M., & Malayao Jr, S. O. (2024). A Simulation-based Guided Inquiry 
Laboratory Package in Teaching Mirrors and Lenses for Grade 10 
Learners. International Journal of Research and Innovation in Social 
Science, 8(6), 2558-2567. 

Balmaña, M. C. M., & Ligsanan, L. S. A. (2023, November). BEST PRACTICES OF 
SCIENCE TEACHING AMONG KINDERGARTEN SCHOOLS. In 

https://www.iiste.org/Journals/index.php/JEP/article/view/59145


Indonesian Journal of Advanced Research (IJAR) 
         Vol. 4, No. 2, 2025: 201-220 

  217 
 

Proceedings of International Interdisciplinary Conference on Sustainable 
Development Goals (IICSDGs) (Vol. 6, No. 1, pp. 71-78). 

Campbell, C. D., Challen, B., Turner, K. L., & Stewart, M. I. (2020). # DryLabs20: 
A new global collaborative network to consider and address the 
challenges of laboratory teaching with the challenges of COVID-19. 
Journal of Chemical Education, 97(9), 3023-3027. 

Campbell, S., Greenwood, M., Prior, S., Shearer, T., Walkem, K., Young, S., ... & 
Walker, K. (2020). Purposive sampling: complex or simple? Research case 
examples. Journal of Research in Nursing, 25(8), 652-661. 

Chala, A. A. (2019). Practice and Challenges Facing Practical Work 
Implementation in Natural Science Subjects at Secondary Schools. 
Practice, 10(31). 

Commission on Higher Education (2020). CHED COVID ADVISORY No. 6: 
Guidelines for the Prevention, Control and Mitigation of the Spread of 
Coronavirus Disease 2019 (COVID- 19) in Higher Education Institutions 
(HEIs). Retrieved from: https://ched.gov.ph/wp- 
content/uploads/CHED-COVID-19-Advisory-No.-6.pdf   

Commission on Higher Education (2020). CHED COVID ADVISORY No. 7: 
Guidelines for the Prevention, Control and Mitigation of the Spread of 
Coronavirus Disease 2019 (COVID- 19) in Higher Education Institutions 
(HEIs). Retrieved from: https://ched.gov.ph/wp- 
content/uploads/CHED-ADVISORY-7-final.pdf  

Crucho, C. I., Avó, J., Diniz, A. M., & Gomes, M. J. (2020). Challenges in teaching 
organic chemistry remotely. Journal of Chemical Education, 97(9), 3211-
3216. 

Department of Education (2020) Learning Opportunities Shall be Available. The 
Basic Education Learning Continuity Plan in the time of COVID-19. 
Retrieved from https://www.deped.gov.ph/wp-
content/uploads/2020/07/DepEd_LCP_July3.pdf 

Department of Education (July 19, 2020). DepEd Order No. 12, s. 2020. Adoption 
of the Basic Education Learning Continuity Plan for School Year 2020-2021 
in Light of the COVID-19  Public Health Emergency.
 Retrieved from: https://www.deped.gov.ph/wp- 
content/uploads/2020/06/DO_s2020_012.pdf  

Department of Education (July 19, 2020). DepEd Order No. 12, s. 2020. Adoption 
of the Basic Education Learning Continuity Plan for School Year 2020-2021 
in Light of the COVID-19  Public Health Emergency. Retrieved
 from: https://www.deped.gov.ph/wp- 
content/uploads/2020/06/DO_s2020_012.pdf  

Dewey, J. (1910). How We Think. Lexington, MA: D.C. Heath and Company. 
https://doi.org/10.1037/10903-000 

Dewey, J. (1938). Experience and education. New York: Macmillan. 
Dick, W., Carey, L. & Carey, J.O. (2005). The systematic design of instruction (6th 

Ed.). Boston: Allyn and Bacon 
Easterday, M. W., Lewis, D. R., & Gerber, E. M. (2014). Design-based research 

process: Problems, phases, and applications. Boulder, CO: International 
Society of the Learning Sciences. 

https://www.deped.gov.ph/wp-content/uploads/2020/07/DepEd_LCP_July3.pdf
https://www.deped.gov.ph/wp-content/uploads/2020/07/DepEd_LCP_July3.pdf
https://doi.org/10.1037/10903-000


Obispo, Ligsanan 

218 
 

Efgivia, M. G., Rinanda, R. A., Hidayat, A., Maulana, I., & Budiarjo, A. (2021, 
October). Analysis of constructivism learning theory. In 1st UMGESHIC 
International Seminar on Health, Social Science and Humanities 
(UMGESHIC-ISHSSH 2020) (pp. 208-212). Atlantis Press. 

Florungco, J. K. E., & Caballes, D. G. (2022). Educators' Perspective On The 
Progressivist Approach In Teaching Science Online. International Journal 
of Asian Education, 3(3), 166-171. 

Funnell, A., Fullwood, J., Lazari, P., & Williams, G. (2022, March). One kit to rule 
them all: designing take home lab kits at programme level. In 2022 IEEE 
Global Engineering Education Conference (EDUCON) (pp. 1490-1495). 
IEEE. 

GAKII, I. M. (2015). DEVELOPING INSTRUCTIONAL MATERIALS THAT 
ADDRESS CHALLENGES FACING TEACHERS IN SECONDARY 
SCHOOL CHEMISTRY INVESTIGATIVE  PRACTICAL  WORK;  A  
CASE  OF  KAJIADO  COUNTY, 

Gamage, K. A., Wijesuriya, D. I., Ekanayake, S. Y., Rennie, A. E., Lambert, C. G., 
& Gunawardhana, N. (2020). Online delivery of teaching and laboratory 
practices: continuity of university programmes during COVID-19 
pandemic. Education Sciences, 10(10), 291. 

Hadji Abas, Hanifa T. and Marasigan, Arlyne P., Readiness of Science Laboratory 
Facilities of the Public Junior High School in Lanao Del Sur, Philippines. 
IOER International Multidisciplinary Research Journal, Volume 2, Issue 2, 
June 2020. Available at SSRN: https://ssrn.com/abstract=3606078  

Harman, G. Cokelez, A. Dal, B. & Alper, U. (2016). Pre-service Science Teachers’ 
Views on Laboratory Applications in Science Education: The Effect of a 
Two-semester Course. Universal Journal of Educational Research 4(1): 12-
25. 

Ibragimova, S. (2023). THE ROLE OF MODERN LABORATORIES IN 
TEACHING BIOLOGY. Oriental Journal of Biology and Chemistry, 3(05), 
20-26. 

Isozaki, Tetsuo (2017). Laboratory work as a teaching method: A historical case 
study of the institutionalization of laboratory science in Japan. Espacio, 
Tiempo y Educación, 4(2),101- 120.[fecha de Consulta 30 de Junio de 2020]. 
ISSN: . Disponible en: 
https://www.redalyc.org/articulo.oa?id=4774/477455340005 

Kasiyo, C., Denuga, D., & Mukwambo, M. (2017). An Investigation and 
Intervention on Challenges Faced by Natural Science Teachers When 
Conducting Practical Work in Three Selected School of Zambezi Region in 
Namibia. American Scientific Research Journal for Engineering, 
Technology, and Sciences (ASRJETS), 34(1), 23-33. 

Kelley, E. W. (2021). Sample plan for easy, inexpensive, safe, and relevant hands-
on, at-home wet organic chemistry laboratory activities. Journal of 
Chemical Education, 98(5), 1622-1635. KENYA  (Doctoral  dissertation,   
Department  of  Educational  Communication  and Technology A Research 
Thesis Submitted in Fulfillment of the Degree of Doctor of Philosophy in 
the School of Education, Kenyatta University). 



Indonesian Journal of Advanced Research (IJAR) 
         Vol. 4, No. 2, 2025: 201-220 

  219 
 

Kolb, D.A. (1984). Experiential learning. Experience as the source of learning and 
development. New Jersey: Prentice Hall. 

Landicho, C. J. B. (2021). Changes, Challenges, and Opportunities in Teaching 
Senior High School Earth Science amidst the COVID-19 Pandemic. Journal 
of Learning and Teaching in Digital Age, 6(1), 55-57. 

Lewis, John (2016) “Simple take-home battery experiment as introduction to 
electricity,” Phys. Teach. 54, 185 https://doi.org/10.1119/1.4942148  

Ligsanan, L. S. A., Abad, G. D., & Sarmiento, F. L. (2024). Delivery of Remote 
Laboratory Work During the COVID-19 Pandemic: A Literature Review. 

Lyall, R., & Patti, A. T. F. (2010). Taking the chemistry experience home—Home 
experiments or “Kitchen Chemistry”. Accessible Elements, 83. 

Moeed, A. (2013). Science investigation that best supports student learning: 
Teachers understanding of science investigation. International Journal of 
Environmental and Science Education, 8, 537-559. doi: 
10.12973/ijese.2013.218a  

Niyitanga, T., Bihoyiki, T., & Nkundabakura, P. (2021). Factors affecting use of 
practical work in teaching and learning physics: assessment of six 
secondary schools in kigali city, Rwanda. African Journal of Educational 
Studies in Mathematics and Sciences, 17(1), 61-77. 

Nuora, P., & Välisaari, J. (2019). Kitchen chemistry course for chemistry 
education students: influences on chemistry teaching and teacher 
education–a multiple case study. Chemistry Teacher International, 1 

O’Neill, D. P. (2021). Redesign of a BME Lab Class to Maintain Hands-on 
Experimentation Despite Remote Learning Constraints. Biomedical 
engineering education, 1(1), 229-235. 

OECD and Harvard Graduate School of Education (2020), A framework to guide 
an education response to the COVID-19 Pandemic of 2020, Retrieved from: 
https://globaled.gse.harvard.edu/files/geii/files/framework_guide_v2
.pdf. 

Permana, A. C. (2022). Lab Kit Development To Improve Student’s Attitudes and 
Achievements in Distance Learning. Eduproxima: Jurnal Ilmiah 
Pendidikan IPA, 4(1), 1-12. 

Piaget, J. (1973). To understand is to invent. New York: Grossman. 
Pinar, F. I. L. (2021). Grade 12 Students’ Perceptions of Distance Learning in 

General Chemistry Subject: An Evidence from the Philippines. 
International Journal of Theory and Application in Elementary and 
Secondary School Education, 3(1), 44-61. 

Puntambekar, S. (2018). Design-based research (DBR). In International handbook 
of the learning sciences (pp. 383-392). Routledge.      

Rahayu, D. S., & Muqtada, M. R. Analysis of Basic Laboratory Skills of Science 
Education Students Using Pictorial-Based Instruments. Journal of Tropical 
Chemistry Research and Education, 5(2), 60-68. 

Reilly, C., & Reeves, T. C. (2024). Refining active learning design principles 
through design-based research. Active Learning in Higher Education, 
25(1), 81-100. 

Robledo,  D.A.R,    Miguel,  F.F.,    Arizala-Pillar,  A.,  Errabo,  D.D.,  Cajimat,  R.,  
Aguja,  S.E.,  & Prudente,  M.S. (2023). Students' knowledge  gains,  self-



Obispo, Ligsanan 

220 
 

efficacy,  perceived  level  of engagement,  and  perceptions with regard 
to Home-based Biology Experiments (HBEs). Journal of Turkish Science 
Education, 20(1), 84-118. 

Robledo, D. A. (2021). Biology at Home: The Six Attributes of Home-based 
Biology Experiments (HBEs) for Remote Authentic Learning. Psychology 
and Education, 58(3), 4319-43123. 

Rogayan Jr, D. V., & Dollete, L. F. (2019). Development and Validation of Physical 
Science Workbook for Senior High School. Science Education 
International, 30(4), 284-290. 

Sanchez, J. M., Fernandez, M. J., Abgao, J. M., Sarona, H., Asenjo, S. B., Guiroy, 
B., ... & Vale, X. (2021). Experimenting on natural acid-base indicators: A 
home-based chemistry activity during the COVID-19 pandemic as 
evaluated by teachers. Kimika, 32(1), 34-45. 

Schultz, M., Callahan, D. L., & Miltiadous, A. (2020). Development and use of 
kitchen chemistry home practical activities during unanticipated campus 
closures. Journal of Chemical Education, 97(9), 2678-2684. 

SEI-DOST & UP NISMED, (2011). Science framework for philippine basic 
education Manila: SEI-DOST & UP NISMED. 
https://sei.dost.gov.ph/images/downloads/publ/sei_scibasic.pdf  

Shahzadi, I., Hassan, K. H. U., & Zahid, F. (2023). Role of Laboratories and Science 
Teaching Material in Science Teaching and Students Learning at 
Secondary Level in Public Schools. Journal of Development and Social 
Sciences, 4(2), 259-264. 

Shitaw, D. (2017). Practices and challenges of implementing locally available 
equipment for teaching chemistry in primary schools of north Shewa zone 
in Amhara region. African Journal of Chemical Education, 7(1), 17-30. 

Sun, L., Tang, Y., & Zuo, W. (2020). Coronavirus pushes education online. Nature 
Materials, 19(6), 687-687. 

UNESCO (2020), Distance learning solutions. Retrieved from: 
https://en.unesco.org/covid19/educationresponse/solutions. 

Wang, F., & Hannafin, M. J. (2005). Design-based research and technology-
enhanced learning environments. Educational technology research and 
development, 53(4), 5-23. 

Youssef, F. F., Mohan, J., Davis, E. M., & John, M. (2021). Home-based physiology 
labs in the time of COVID-19 prove popular with medical students. 
Advances in physiology education, 45(4), 709-714. 

Zuidema, D. R., & Zuidema, R. H. (2021). From passive observers to active 
participants: Using interactive remote demonstrations to increase student 
involvement in online chemistry instruction. Journal of Chemical 
Education, 98(3), 843-849. 

Zulirfan, Z., & Yennita, Y. (2022). Feasibility test of STEM at home prototype kit 
as science project-based learning media for Junior High School students. 
Jurnal Penelitian Pendidikan IPA, 8(1), 57-66. 

 

 
 
 


