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ABSTRACT

Laboratory experiments have been a great asset to science education and the community,
making them necessary. This study aimed to investigate the experiences of Bachelor of
Secondary Education, major in Science students in conducting laboratory experiments
during the academic year 2022-2023. The study utilized a qualitative research design,
specifically the case study research model by Merriam. The researchers interviewed the 8
BSED-Science students enrolled in a private academic institution. Students shared their
difficulties when performing laboratory experiments are lack of laboratory equipment,
limited time given by the teacher, unachievable outcomes, difficulty in collecting samples,
unfamiliarity with the laboratory equipment, difficulty in understanding the experiment
procedures, difficulty in interpreting the results, unspecified instructions from the
instructor, and inappropriate use of laboratory equipment. With that, referring to online
sources, modifying the difficult parts of the experiment, accepting undesired outcomes,
studying in advance, asking others for help, persisting in attaining success, and developing
vital patience are ways to deal with difficulties. To address the lack of laboratory
equipment, the researchers recommend allocating sufficient resources to ensure
laboratories are well-equipped.
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INTRODUCTION

Laboratory experiments test hypotheses in a controlled environment or a laboratory
(Pederson, 2017; Savage & Torgler, 2021). Laboratory experimentation is the foundation
of science education, and managing these difficulties is important for providing meaningful
and engaging learning experiences for BSED-Science students. It began many years ago
and has significantly improved our lives and society, making life more accessible and
convenient for everyone. Laboratory experiments have also enhanced students' abilities;
they have become more attentive, fostered scientific reasoning, developed an interest in
Science, and improved their collaboration with classmates (Putri et al., 2021). Laboratory
activities also provide students with plenty of learning opportunities, which is crucial in
fostering their continuing intellectual development across all academic levels (Sshana &
Abulibdeh, 2020)

Laboratory experiments have played a big part in helping scientists, researchers,
and students understand and solve problems around us. Due to its essential role in the
science curriculum, it became required in science-related higher education programs such
as biology and chemistry (Mojica & Upmacis, 2021). Although laboratory experiments are
wonderful, they can sometimes be challenging to perform. Understanding these difficulties
and how students deal with them can be essential to students' academic success (Kranz et
al., 2022).

Moreover, the effectiveness of laboratory experimentation heavily relies on the
instructor's skill and confidence (Sshana & Abulibdeh, 2020), as well as on identifying the
difficulties students encountered and how they dealt with them, to enhance the quality of
education. By also offering seminars on teaching, educational institutions can better
prepare these teachers to deliver effective, engaging laboratory activities to students (Otero
et al., 2006). This can contribute to a deep understanding and appreciation of laboratory
experiments or the subject.

Furthermore, navigating the difficulties encountered during laboratory
experimentation is essential for BSED-Science students. As these students engage in
laboratory experiments, they often encounter various obstacles in the laboratory or during
experimentation (Kranz et al., 2022). By understanding their resilience and problem-
solving skills in encountering these difficulties, we can gain insights into their personal
growth and development (Freire et al., 2020).

While the importance of laboratory experiments is widely recognized and their
benefits are notable, there is a lack of literature on the specific challenges that Bachelor of
Secondary Education major in Science students encounter during laboratory experiments
(Sshana & Abulibdeh, 2020). Previous studies have centered on the advantages of
laboratory experiments and the general challenges students face (Putri et al., 2021).
However, the researchers found that a more detailed study is needed of the specific
difficulties BSED-Science students encountered and how they dealt with them during
laboratory experimentation (Freire et al., 2020; Kranz et al., 2022). Understanding these
difficulties and how they are addressed is crucial to developing effective teaching strategies
and improving the quality of science education (Vialle et al., 2021). This study aims to
bridge this gap by investigating the challenges that Bachelor of Secondary Education,
Major in Science, students encounter during their laboratory experiments and how they
deal with these difficulties.
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The researchers are motivated to pursue this study because laboratory experiments
are important in science education, providing students with hands-on experiences to
develop their scientific knowledge. Furthermore, the theoretical framework of this study is
David Kolb's Experiential Learning Theory. This theory emphasizes engaging, stimulating
activities grounded in real-world contexts, aligning with the laboratory experiments
conducted by Bachelor of Secondary Education Major in Science students. More
importantly, experiential learning is achieved through the transformation of experiences
(Kolb, 1984).

Research Objectives

This study aimed to investigate the experiences of Bachelor of Secondary
Education, major in Science students conducting laboratory experiments during the
academic year 2022-2023. With this in mind, the study addressed the central question,
"What challenges do BSED-Science students face during laboratory experiments, and how
do they deal with these difficulties?" It also addressed the following sub-questions:

1. What are the difficulties that students of the Bachelor of Secondary
Education Major in Science encounter during laboratory experimentation?
2. How do the Bachelor of Secondary Education Major in Science students

deal with the difficulties they encounter?
RESEARCH METHOD

Research Design

The study utilized a qualitative research design to gain insights into the students'
motivations, experiences, and contextual factors influencing their laboratory experiments.
The case study research model by Merriam (1998) focused on BSED—Science students
performing laboratory experiments. The model follows a systematic approach: it includes
a thorough literature review, the selection of the best theoretical framework for the study,
identification of the research problem, and formulation of research questions (Merriam,
1998). This study employed a multiple case study design, exploring diverse perspectives
and providing extensive descriptions and explanations of the experiences of BSED students
majoring in Science during laboratory activities. Biology was case 1, and Chemistry was
case 2.

Research Environment & Participants

This study was conducted at a private institution in Pagadian City, Zamboanga del
Sur, Philippines. Participants were selected through purposive sampling. Eight BSED-
Science students were enrolled in the academic year of 2022 — 2023 as participants of this
study. The participants were students in one of the private institutions enrolled in their
second to fourth years in the department. Consent was obtained from the participants, and
interviews were conducted. The data collected from the participants was carefully analyzed
and interpreted. Transcriptions of participants' responses were validated for accuracy,
ensuring that their intended meaning was captured.

Research Instruments
The researchers themselves served as the primary instrument in this study, using an
interview guide to collect data from participants. Additional information was gathered
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through field notes and data mining—the local vernacular. The research participants in this
study are the eight selected BSED—-Science students. Each participant is given codes to
maintain anonymity. They are P1, P2, P3, P4, P5, P6, P7, and P8.

Data Analysis

Since the case study model used is Merriam's (1998), the researchers provided a
holistic description, interpretation, and analysis of the results, including the experiences of
a group within a social unit.

Ethical Consideration

The ethical principles observed in this study to protect the rights and well-being of
participants were informed consent, confidentiality, respect for research participants,
beneficence, nonmaleficence, and honesty.

RESULTS AND DISCUSSION

Difficulties Encountered By The BSED-Science Students During Laboratory
Experimentation

The BSED—Science students shared their difficulties when performing laboratory
experiments. The categories that emerged are lack of laboratory equipment, limited time
given by the teacher, unachievable outcomes, difficulty in collecting samples, unfamiliarity
with the laboratory equipment, difficulty in understanding the experiment procedures,
difficulty in interpreting the results, unspecified instructions from the instructor, and
inappropriate use of laboratory equipment.

Lack of Laboratory Equipment. A lack of laboratory equipment poses a significant
obstacle to conducting experiments, hindering students' ability to collect accurate data and
draw valid conclusions. This limitation can restrict students' opportunities to develop
practical laboratory skills, hindering their learning. The following are the statements of the
participants:

Case 1: Biology

“One of the main difficulties is the shortage of modern microscopes.
Although plenty of microscopes are available, most are outdated and
difficult to use.” P8

Case 2: Chemistry

“There was a lack of laboratory apparatus and the necessary materials for
the experiment, like potassium salt. It is crucial to have the needed materials
for better experiments in chemistry.” P4

“I encountered difficulties in chemistry due to incomplete equipment. I
could not execute the experiment properly because the laboratory lacked the
necessary equipment for that specific experiment, like a Bunsen burner.” P5

In both cases, the participants identified a lack of laboratory apparatus and
equipment as a significant challenge for their experiments. In biology, the main issue is the
need for more modern microscopes; the available ones need to be updated and easier to
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use. Also, there is concern about the shortage of necessary materials and equipment in
chemistry, such as potassium salt and a Bunsen burner. The lack of equipment/apparatus
makes it difficult to perform the experiments and affects their outcomes and understanding.

The lack of laboratory equipment/apparatus can make it difficult to perform
experiments. The insufficiency of equipment/apparatus in laboratories can lead to
inaccurate results, delayed experiments, and reduced understanding of scientific concepts
for students (Hadji Abas & Marasigan, 2020). A study also suggested that every educational
institution must have a well-equipped experimental laboratory. It should be stocked with
essential instruments and chemicals to guarantee that students can successfully conduct
laboratory experiments (Zangele & Alemayehu, 2016).

Limited Time Given by the Teacher. It refers to when the teacher assigns the students
an experiment to be conducted quickly. This can lead students to need more time to fully
understand and learn from the experiment as they rush to complete it. The following are
the statements of the participants:

Case 1: Biology

“We had a hard time accomplishing the experiment on time because the time
given to us was insufficient.” P2

Case 2: Chemistry

“Another difficulty I encountered was the lack of time to complete an
experiment. In chemistry, we had an experiment that required boiling bleach
using an alcohol lamp. Thus, we needed a longer time to make it boil.” P3

“We needed extra time in our experiment because we ran out of time before
the zonrox (bleach) could boil.” P8

In both cases, the participants reported difficulty during experimentation. Due to
the limited time the teacher gave them, they struggled to complete the assigned experiment.
In case 1, the participant reported difficulty completing the experiment due to insufficient
information. In case 2, they explained that they needed more time to complete the
experiment, specifically boiling the bleach. Their statements suggest that providing
sufficient time during experiments is important.

According to the study by Zengele and Alemayehu (2016), insufficient time in the
laboratory can significantly affect experimental activities. Enough time to experiment is
important for enriching students' learning experience. When students face time constraints,
the way they conduct experiments will be affected, potentially reducing the quality of the
experiments. Additionally, time constraints can restrict the depth of understanding students
acquire during their lab sessions (National Research Council, 2006).

Unachievable Outcomes. 1t refers to targets or objectives that are impossible to
achieve. These outcomes are often unrealistic, too complex, or beyond one's control.
Setting unachievable outcomes can lead to frustration, disappointment, and demotivation.
Setting achievable, challenging, realistic, specific, and measurable outcomes is essential.
The following is the statement of the participant:

Case 1. Biology
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“One of the difficulties I encountered is when I have a goal, but I just cannot
see it. So, that is the case in the biology lab, where it is necessary to see
something like an organism, but sometimes it is just not visible.” P4

Case 2: Chemistry

“We encountered difficulties when trying to boil the bleach as instructed by
our teacher. She said the bleach should be boiling, yet our experiment never
boiled.” P2

In both cases, participants have distinct yet interconnected challenges during
laboratory experiments. In Case 1: Biology, the student highlights the difficulty of
observing the microscopic organisms necessary for their experiment, emphasizing the
inherent challenge of observing invisible entities. Conversely, in Case 2: Chemistry,
students encounter issues when attempting to achieve a specific outcome—boiling bleach,
per their teacher's guidance.

Establishing realistic, attainable outcomes that align with the laboratory's available
resources and the time available is important. It is important to develop learning goals when
conducting experiments, and setting challenging yet achievable outcomes is a crucial
motivator for individuals, leading to increased performance and fulfillment (Holmes &
Smith, 2019). However, when outcomes are set too high or unrealistic, this can result in
frustration and hinder the progress of the experiment (Van Lent & Souverijn, 2020).
Instructors should carefully consider the feasibility of the experiment and ensure that they
are aligned with the laboratory's available resources and the students' expertise. By setting
achievable goals, students are more likely to succeed in their lab experiments.

Difficulty in Collecting Samples. 1t refers to the difficulty faced when obtaining
samples for an experiment. This problem is challenging because samples may need to be
collected from an inaccessible location at times. However, more sampling can lead to
complete data, compromising the experiment results. The following are the statements of
the participants:

Case 1. Biology

“It 1s difficult to collect the needed samples for our experiment. For
example, I have tried collecting samples many times but have not gotten the
desired results, which is very challenging.” P3

“Collecting the needed samples was challenging on my part. For example,
when I gathered the samples for an experiment we had, it was not just about
gathering water from whichever part of the vicinity; if I needed a quality
sample, I should collect it from the center of the vicinity or a part where
with visible impurities, to ensure the presence of microorganisms.” P5

The participants' statements discuss the difficulties with collecting the needed
experimental sample. P5 emphasizes the need to collect samples beyond simply obtaining
water from whichever part; it is more beneficial to collect samples from the middle part or
where the visible impurities are in a location to ensure the presence of microorganisms.
Students must understand the experiment's objectives carefully to select suitable sampling
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sites. On the contrary, P3's statement highlights the common issue of repeated sampling
without achieving the desired outcomes.

Collecting samples for an experiment is important because it can yield accurate
results and, more importantly, lay the foundation for the experiment. A study cited that
collecting high-quality samples could be challenging (Baily, 2017). Various factors can
contribute to the difficulty in collecting samples for the experiment. One area for
improvement is the need to collect a wide range of samples. These difficulties can lead to
inadequate sample collection, thus affecting the validity of the results (Raudino et al.,
2019).

Unfamiliarity with the Laboratory Equipment. It refers to the need for more
familiarity with the names of lab equipment or to inexperience with its use. This can pose
difficulties in experiments, resulting in errors or inaccurate results. It can also harm the
user or damage the equipment. The following are the statements of the participants:

Case 1. Biology

“I do not know how to use the microscope during our lab experiment. Also,
it was hard when I asked the laboratory attendant for an apparatus I needed,
and I did not know its name.” P6

“I find it hard to adjust the microscope, especially since it is my first time
using it.” P7

The participants' statements highlight the challenges of using microscopes during
laboratory experiments. P6 and P7 emphasized the difficulty of using a microscope.
Moreover, the difficulty is added when P6 cannot request the apparatus they need from the
laboratory attendants due to unfamiliarity with the names of the equipment/apparatuses.

Unfamiliarity with laboratory equipment and apparatus may result in improper
handling, misuse, or even damage to the item. Moreover, difficulties may arise in
experimenting if the user is unfamiliar with the equipment/apparatus they plan to use
(Restiana & Djukri, 2021). Students should become familiar with the laboratory apparatus
and equipment they will use, as this plays a significant role in their performance during
laboratory experiments (Yahaya & Akanbi, 2023).

Difficulty in Understanding the Experiment Procedures. It refers to a difficulty
students may encounter in performing laboratory experiments. This may be due to
unfamiliar terms in laboratory handouts or to the need to clarify procedures. The following
is the participant's statement:

Case 1. Biology
“The procedures of some experiments we had are hard to comprehend.” P1

According to P1, understanding the experimental procedures encountered in
laboratory experiments is a challenge. Some experiments can be difficult to understand,
indicating that students may struggle to comprehend the steps or techniques involved.

A detailed procedure is important when conducting lab experiments to reach the
desired outcomes. Poor comprehension of the experiment procedure can lead to unclear
and unsuccessful outcomes (Stiggins et al., 2004). To follow the given procedures correctly,
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students must thoroughly understand the experimental steps, variables, and techniques
involved (Kranz et al., 2022). Students can improve the quality of their lab experiments by
ensuring the experimental procedures are clear and easy to understand.

Difficulty in Interpreting the Results. It refers to the data gathered from an
experiment that needs a more straightforward interpretation. This difficulty may happen
when there is an inconsistency in the experiment results. Interpreting the results of an
experiment is a crucial step, as it enables students to draw conclusions from their findings.
Please solve the results correctly to avoid incorrect conclusions. The following are the
statements of the participants:

Case 2: Chemistry

“I had difficulty interpreting the results in one of our experiments. For
example, it was confusing for me to understand how the change was made
in the experiment.” P1

The participant discusses the challenge in interpreting experimental results in case
2. P1 mentioned that they needed clarification about how the change was made in the
experiment. This suggests that the experiment results could have been easier to understand,
and they needed help interpreting the data and drawing the correct conclusions.

Interpreting the experiment's results is an important part of a laboratory experiment.
According to Hoekstra et al. (2016), mistakes are often made when interpreting
experimental results. The difficulty in interpreting results arises from various factors,
including complex data from the experiment, experimental variables, and more. To
overcome these difficulties, students should consult their instructors for support to
understand the results (Hoekstra et al., 2006)

Unspecified Instructions from the Instructor. It refers to a situation in which the
instructor did not provide specific instructions for the experiment. This can be a significant
obstacle for students when completing the experiment. Instructors must provide clear,
detailed, easy-to-follow instructions to help students complete their experiments. The
following are the statements of the participants:

Case 2: Chemistry

“Last time in our experiment, our instructor asked us to bring salt. We
brought salt, but the salt needed for the experiment was salt with no sodium
content. Moreover, of course, we could not experiment” P6.

P6 in case 2 highlights the importance of clear communication between the
instructor and students. The participant’s experience was due to unspecified instructions
from their instructor. This led to the wrong type of salt being brought, affecting the
experiment.

Specific instructions provided by the instructor play an important role in making
laboratory experiments successful. Unspecified instructions can cause confusion and
misunderstandings among students, leading to inaccurate results or canceling the
experiment altogether. Providing clear instructions is essential for effective learning and
understanding the experiment quickly (Finster, 2017). Instructors who give clear
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instructions to their students show higher levels of comprehension, improved experimental
performance, and a better overall understanding of the experiment (Sowell, 2017).
Therefore, instructors must provide clear, specific instructions to students to enhance their
comprehension, minimize confusion, and enable them to perform their experiments
smoothly.

Inappropriate Use of Laboratory Equipment. 1t refers to the improper handling or
use of laboratory equipment. This difficulty can pose safety hazards in the laboratory,
increase the risk of equipment damage, and lead to inaccurate results. It is important to
follow proper procedures and instructions when using laboratory equipment to ensure
safety and have accurate results for the experiment. The following is the statement of the
participant:

Case 2: Chemistry

“In chemistry, when we tried to boil the Zonrox (bleach), it took a very long
time to react, as it took us more than an hour, but still, it did not produce
visible bubbles like when you boil water. We also suspect that the alcohol
lamp we used may have contributed to the problem because it is unsuitable
for that experiment.” P7

The P7 statement discusses a difficulty encountered during the experiment. It
emphasizes the potential impact of using inappropriate laboratory equipment, like alcohol
lamps, on the experiment's outcome. The suspicion about the alcohol lamp's suitability for
the experiment underscores the importance of selecting appropriate, compatible
equipment. This problem emphasizes the importance of using the right equipment and
materials when doing experiments to acquire the desired results.

The inappropriate use of laboratory equipment can affect scientific experiments.
Improper use of laboratory equipment can affect experimental results and often cause
numerous accidents (National Research Council, 2011). Inappropriate use may also lead to
equipment malfunction or damage, hindering the progress of experiments and incurring
additional repair or replacement costs. It is essential to prioritize proper training and
education on equipment usage and safety protocols (Hill & Finster, 2016). Students and
researchers should be made aware of the potential risks of improper use of laboratory
equipment and provided with comprehensive guidelines and instructions.

BSED - Science Students’ Way Of Dealing With The Difficulties Encountered

The Bachelor of Secondary Education Major in Science students shared how they
handle difficulties when experimenting in Biology and Chemistry. The categories that
emerged are referring to online sources, modifying the difficult part of the experiment,
accepting undesired outcomes, studying in advance, asking for help from others, persisting
in attaining success, and developing vital patience.

Referring to Online Sources. When encountering difficulties during laboratory
experiments, referring to online sources can be very effective. Online platforms, such as
scientific databases, research articles, and reputable educational websites, offer a wealth of
information and resources. These sources provide detailed explanations, methodologies,
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and tips for various experiments. By accessing online materials, researchers can expand
their knowledge, clarify concepts, and find solutions to specific challenges they may
encounter. The following are the statements of the participants:

Case 1: Biology

“I am very grateful for the internet. I watch YouTube or read explanations
on Google to understand why and how something in an experiment was
attained.” P1

“There are times that I will search for the description of the apparatus | need
online, and then, knowing its name, I will go to the attendant to ask for it.”
P6

Case 2: Chemistry

I searched for information and data online to understand the results better
and to help me interpret them. There are many websites you can go to help
you out.” P1

“Honestly, it was not our fault since our instructor did not give us the
instructions. Since we brought an ordinary salt, it is the one we used for our
experiment, and clearly, it was a failure. So, we just looked at the
experiment on YouTube and tried to understand it. The learning might not
be the same from doing it personally, but still, we learned something from
it and answered the questions given to us." P6

In both cases, the participants overcame the difficulties they encountered in doing
laboratory experiments by resorting to online resources. In case 1, P1 expressed gratitude
for the internet as a valuable learning material. Using platforms like YouTube and others
helped P1 understand the experiment. The statement highlights the ability of each
participant to adapt and seek alternative sources of information for enlightenment when
faced with difficulties in their laboratory experiment.

With the rise of digital online information, science students often rely on online
resources as their source of learning (Stansfield et al., 2016). Through online sources,
students can explore a variety of learning materials beyond the resources available in their
schools. Students who use the internet to support their learning may benefit greatly from
online resources (Nortvig et al., 2018).

Modifying the Difficult Part of the Experiment. It refers to a strategy in which, when
students face difficulties with their experiment, they modify the part they find difficult.
This involves determining the part of the experiment causing the difficulty and adjusting
to overcome it. Students can brainstorm ways to replace the part they find challenging with
a more suitable one. The following are the statements of the participants:

Case 1: Biology

“I will find another sample to look at or change the microscope. Sometimes,
the problem may come from the sample or the equipment I use.” P4

"We will just modify it by looking for another experiment with the same
objectives as our first plan to achieve our objectives still." P8
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Case 2: Chemistry

“Same with biology, we modify it and ensure it is right. So, we look for
other laboratory activities that align with the learning objectives. Because if
we do not do it, we will still be unable to act out the activity.” P4

“We modified the experiment by finding alternative equipment to use. Since
the laboratory has no Bunsen burners, we just brought our portable butane
stove and used it for our experiments. The experiment's outcome from using
the Bunsen burner and butane gas stove is the same.” P5

In both cases, participants show adaptability and resourcefulness in addressing the
difficulties they encounter in their laboratory experiments. They can flexibly modify their
experimental approaches by finding alternative samples, adjusting the experiment, or
changing the equipment. Their statements highlight how resourceful they can be when
solving problems to enhance their laboratory experiences.

Modifying difficult parts of an experiment is a common technique used in the
laboratory. Creating a new experiment can take time and resources, thus forcing one to
modify the existing ones (Rodriguez & Towns, 2021). However, modifying the experiment
can alter the results. Thus, it is essential to be aware and understand how these
modifications can affect the outcome of an experiment (Price et al., 2015). Modifying the
experiment can also suggest that the equipment or materials used are causing the problem;
hence, upgrading or adding more equipment or materials to the laboratory.

Accepting Undesired Outcomes refers to students encountering difficulties during
laboratory experiments and accepting whatever the outcomes of their experiment are. It is
helpful when students recognize that experiments may only sometimes yield the desired
results, reducing their frustration and stress. The following are the statements of the
participants.

Case 1: Biology

“I can only make a little progress on our experiment, considering the lack
of time. So, I just accepted my progress even if it was lacking.” P2

Case 2: Chemistry

“I could not get the expected outcome of the experiment. I did trial and error
many times, and the result remained the same. I just accepted the result and
made peace with it.” P2

“I could not produce the desired result because our equipment was
unsuitable for our experiment. So, I just accepted the outcome and moved
on.” P3

“I just accepted the progress I have made and moved on. Progress is
progress, and I think our instructor understands our situation since no one
in the class could produce the expected outcome of that experiment.” P8

Participants in both cases demonstrate acceptance and resilience when faced with
difficulties during their lab experiments. They also recognized the limitation of being
provided with a short time to perform the experiment and the shortcomings of their
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equipment. The participants accepted the outcomes they had achieved rather than fixate on
difficult-to-achieve goals. Their statements describe how important it is to develop
resilience, foster a practical mindset in addressing difficulties, and recognize the value of
effort when anticipated outcomes are unachievable.

It is important to recognize that experiments will not always go as planned, as they
often yield unpredictable outcomes. Hence, it is important to accept undesired outcomes
(Lawal, 2014). Students can develop resilience to overcome difficulties during lab
experiments by accepting undesired outcomes. This acceptance can also nurture a growth
mindset, which involves acknowledging and using the situation as a learning opportunity
(Spiegel, 2019).

Studying in Advance. It refers to another effective strategy for overcoming
difficulties encountered during lab experiments: studying in advance. Preparing in advance
by studying the experiment can greatly enhance understanding and execution. When
studying in advance, students can confidently approach the experiment and make informed
decisions when problems arise. The following are the statements of the participants:

Case 1: Biology

“I always assume that it will be quite difficult when doing experiments,
especially if what we will experiment with is unfamiliar to me. So, I will
study the experiment in advance to perform better and avoid struggling
when the time comes to experiment.” P1

“I studied and familiarized myself with the other apparatus and equipment
needed for the next experiment, so it will be easy for me to ask what I need
next time.” P6

Case 2: Chemistry

“To deal with my difficulties, I studied the experiment in advance. For
example, when the teacher provides the experiment you will perform in
advance, you should study it. Once you have studied the experiment you
will perform, interpreting the data will become easier because you have
studied it thoroughly, allowing you to understand the experiment better.” P1

In both cases, the participants acknowledged the potential difficulties of working
with unfamiliar experiments or materials and showed a positive approach by preparing
beforehand. They emphasize the importance of studying in advance for an upcoming
laboratory experiment. This approach of dealing with their difficulties enhances their
understanding and enables them to perform the experiments more easily, ultimately
contributing to the success of their laboratory experiments.

Effective study habits are critical for academic success. Students who began
studying earlier tended to perform better (Walck-Shannon et al., 2021). A goal should be
set, items should be prioritized, and an effective study plan should be drawn. Regarding
laboratory experiments, science students need to use their time effectively. Planning a study
schedule, studying every day, creating a quiet study environment, and taking regular breaks
are key habits contributing to academic success. Most science students are guilty of waiting
until the last minute for their laboratory experiments. However, cramming adds pressure
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and stress, which can be avoided if they start preparing for their laboratory experiments
(Ebele & Olofu, 2017).

Asking for Help from Others. It refers to an approach in which students ask others
for help when faced with difficulties. Asking others for help allows the student to seek
guidance and knowledge, thereby gaining new insights and potential solutions to their
difficulties. Solving problems with others can lead to a better understanding of the
experiment and to learning from each other. The following are the statements of the
participants:

Case 1. Biology

Whenever I have difficulties with the experiment, I ask my groupmates for
help. If they cannot help me, I will approach my other classmates for help.
Moreover, if I still cannot find an answer, I will directly approach our
instructor and ask for answers to my questions.” P1

"l asked for help from my friends or other groupmates. Usually, in
experiments, we are grouped so that I will ask them for help collecting
samples. Perhaps they have collected better samples for that experiment." P3

During the experiment, some of my classmates saw microorganisms in their
samples. I do not know where they got their samples, but it was a quality
sample. So, I asked for some of their samples and used them to observe under
my microscope." P5

"I asked for assistance from my classmates who know how to use the
equipment and apparatus. However, if my classmates are preoccupied, I ask
our instructor for guidance." P6

"I asked our instructor for help since it is best to be guided by someone
knowledgeable enough about microscopes.” P7

The participants' statements in case 1 show students' strategies when confronted
with challenges during laboratory experiments. It shows the importance of seeking
assistance and guidance from various people, including friends, groupmates, and
instructors. Whether the challenges involve understanding procedures, collecting samples,
or operating laboratory equipment, these participants prefer reaching out to knowledgeable
individuals to overcome obstacles and enhance their learning.

Collaborating with others not only enhances outcomes but also optimizes resource
utilization. The act of sharing information not only fosters a positive impression but also
contributes to a collective pool of knowledge. Students perceived asking questions as
helpful because other students' questions could clarify their thinking (Nadile et al., 2021).
Seeking assistance empowers science students to immerse themselves in a supportive
network, promoting a conducive environment for mutual growth and advancement in
laboratory experiments. Suppose they can ask for help and obtain feedback. In that case,
they can overcome setbacks and grow the traits needed to enhance their resilience in their
laboratory experiments (De Witte, 2022).

Persisting in Attaining Success. When the BSED-Science encountered difficulties
in a laboratory experiment, one practical approach was to persevere until success. To
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implement this approach, students should approach the difficulty with a positive attitude
and a belief in their ability to overcome obstacles. It is important to remain patient and not
give up easily, as perseverance often leads to valuable learning experiences and
breakthroughs in understanding. The following are the statements of the participants:

Case 1: Biology

“Even though I encountered difficulties, I overcame them by trying
repeatedly. | do not like giving up after the first or second try.” P3

“I just kept trying until I achieved it. I would not say I like giving up easily
when faced with such difficulties. So, I will persevere and not be
discouraged easily.” P5

The statements from participants P3 and P5 emphasize a typical attitude of
persistence and determination in the face of difficulties encountered during laboratory
experiments. Both participants were reluctant to give up easily when confronted with
challenges. They highlight their willingness to make repeated attempts and put in persistent
effort to overcome obstacles. It highlights the importance of resilience and a determined
mindset in navigating and successfully resolving the difficulties that may arise during
laboratory experiments.

Persistence is crucial in predicting high achievement among students, especially
when performing laboratory experiments. Problems are inevitable when doing laboratory
experiments. Each problem they face in experiments may seem like a failure, but they are
necessary. Because the failures they encounter represent their success, it shows how
successfully they recover and persevere (Khindri & Rangnekar, 2022). Unforeseen
problems must be anticipated, and as a science student, skills will allow these obstacles to
be overcome, and the research to continue their laboratory experiments is needed (Blades,
2018).

Developing Strong Patience. Having strong patience is crucial when facing
difficulties during laboratory experiments. The gathered data shows that experiments often
involve complex procedures and unexpected challenges, which can test one's patience.
Maintaining a calm and composed mindset is essential, allowing time for troubleshooting,
observation, and analysis. Patience enables researchers to persevere through setbacks, trial
and error, and the iterative nature of experiments. The following is the statement of the
participant:

Case 2: Chemistry

Having strong patience. The laboratory experiment we performed required
a lot of patience from me. While using the alcohol lamp to boil the bleach,
I patiently waited several hours to make it boil, yet it never did." P7.

The P7 statement shows the importance of strong patience when conducting
laboratory experiments. The participant's statement highlights the recognition that strong
patience is an essential characteristic for dealing with the difficulties encountered in
laboratory experiments. The statement also suggests that the experiment was time-
consuming and required extensive waiting, which was challenging. Despite waiting
patiently for the bleach to boil, it did not reach the expected outcome.
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It has been recognized that patience is a highly valued characteristic that fosters the
growth and overall welfare of each individual (Biilbiil & Izgar, 2018). It is when they show
self-control rather than lashing out and complaining about the experiment (Biilbiil &
Arslan, 2017). Patience is crucial when performing an experiment, waiting for its results,
and dealing with the challenges you may encounter. It may be taxing to navigate the
complexities of laboratory experiments, but patience pays off (Biilbiil & Izgar, 2018).

CONCLUSION

Laboratory experiments help students understand and solve the lesson, making
them crucial in science education. However, students can also encounter difficulties when
performing lab experiments. Thus, the data gathered in this study revealed the various
difficulties BSED-Science students face during laboratory experiments. These difficulties
include the lack of laboratory equipment, limitations imposed by the teacher, unattainable
outcomes, difficulty collecting samples, unfamiliarity with the laboratory
equipment/apparatus, difficulty understanding the experimental procedures, difficulty
interpreting the results, unspecified instructions from the instructor, and inappropriate use
of laboratory equipment.

Moreover, the data revealed effective ways they used to deal with the difficulties
they encountered. They referred to online sources and modified the difficult part of the
experiment. Accepted undesired outcomes, studied in advance, asked for help from others,
persisted in attaining success, and developed strong patience. This approach has
demonstrated its ability to adapt and enhance its laboratory experience when faced with
difficulties. The participants also hope to have some development in the science laboratory
to improve their laboratory experiences.

RECOMMENDATION

1. To address the lack of laboratory equipment, administrators may enhance
laboratory resources. The researchers recommend allocating sufficient resources
and funding to ensure that the laboratories are well-equipped with the necessary
apparatus, instruments, and materials, such as up-to-date microscopes, Bunsen
burners, potassium salt, and other resources requested by the laboratory in charge
or instructors. This will enable students to conduct experiments effectively and
accurately.

2. Instructors and teachers may engage in continuous professional development to
enhance their instructional skills and knowledge in laboratory management. This
will enable them to effectively guide students, provide clear instructions, and
address the challenges encountered during laboratory experimentation.

3. For future researchers, research the other branch of Science and conduct new
research that explores the laboratory experiences of the BSED-Science students in
physics, since this study is limited to the two branches of Science: biology and
chemistry. This will contribute to a more holistic understanding of the overall
science laboratory experiences of BSED-Science students.
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