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Abstract

The laboratory has been assigned a central and diptisg¢ion in science education,
and science educators have indicated that conductirgyalaby activities provides rich
benefitsin learning. Since the stast the school year 2020-2021, online learning has been one
of the modes of learning delivery allowed by both the DepartmeEducation [DepEd] and
the Commission on Higher Education (Tria, 2020). Due to tHi§M students face many
issues in the fast-evolving world of virtual learning, patéidy regarding material utilization
in laboratory settings. The digital world has transforeeuication, allowing studenisengage
with knowledge and communicate remotely in unprecedented. wywsever, the lack of
physical laboratories has given rise to many new conceaisndgtessitate attention and
creative solutions. Hence this study shed light on the clggiethat STEM students confront
in material utilization within the virtual domain, its ingtaon students' performance in active
learning, and coping mechanisofghe dilemma which gave ramificatiomstheir educational
journey.
Keywords: Challenges, Laboratory materials utilization, online learning, Stédénts

1. Introduction

The COVID-19 pandemic tremendously impacted educational institugitodslly,
particularly in STEM fields (Science, Technology, Egring, and Mathematics). It has not
been exempted from the rapid growtttechnology's revolutiom education. Virtual learning
environments are being integrated more often, giving stu@eldisional chances to interact
with course materials and ideas (Costa et al., 2018). Neless, there have been some
difficulties, particularly regarding lab-based teachindsaboratory experiments have
historically been a critical componesftSTEM education because they allow studémtsbtain
practical experience, hone practical abilities, and afiEpretical knowledge to real-world
situations (Hofstein & Lunetta, 2004). However, the tit@rsto virtual learning environments
has made it necessary to transform traditional laboratqugriences into online experiments,
digital simulations, and remote activities (Kebritehal., 2017). Although virtual labs provide
several benefits, such as accessibility and cost-pffeess, they also present difficulties that
could make learning more difficult for students. With tlegperimental activities in the
classroom for scientific learning have led to many miseptions among students, resulting
in poor hands-on science learning outcomes (Asio & Mond2(®?2).

2. Challengesin the utilization of laboratory materials

2.1 Limited access to physical resources in school. STEM students have
struggled to obtain the physical resources required for conduekperiments and
hands-on learning activities due to the closure of educatiost#ltions and limits on
laboratory access (Chen & Moore, 2020).

2.2 Lack of hands-on experience. According to Gallagher et al. (2080), t
capacity of students to acquire practical skills and ioted@ectly with materials has
been restricted by remote learning and virtual environments.

1JRP 2023, 127(1), 204-207; dgz'.§o.47119/|Bﬁggﬁ%gz%gsoé%eer and t.ear.n. collaboration. Regm}” Jorg material
consumption, remote learning has made it difficult for BT&udents to collabdrate

successfully with peers and work in teams (Adami & Din@éa1).
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3. Impact on students' performance active learning
Chen and Moore (2020) also discussetheir study the problems STEM students face

in gaining access to laboratory experiences during the pandemidnstances of remote
laboratory solutions. It looks into how the absence ofriboy materials affects students'
performance and engagement in active learning. The challengesoned above faced by
STEM students strongly affected their performamgeactive learningin all laboratory
worksheets/activities. The following are the identified impamh students' performance in
active learning observed during the pandemic era;

3.1 Adaptationof Assessment Methods. Digea lackof laboratory resources,
teachers have hado modify their assessment methods measure student
understanding and competencies. More theoreticaldestgernative assignments that
assess conceptual knowledge and data analysis skills mesgthe

3.2 Challengesn Experimental Design. The pandemic has posed challenges
in conducting complex or large-scale investigations thay necessitate specialized
equipment or controlled conditions. This can limit studeaitdities to independently
design and execute experiments, affecting their compseirenf scientific processes
and techniques

3.3 Impaired Conceptual Understanding. Access to laboratory supplies is
needed to improve STEM students' capacity to build solid qinakknowledge.
Hands-on experience facilitates the link between theoret@macepts and practical
applications, allowing students grasp complicated ideas successfully.

3.4 Reduced Engagement and Motivation. Student involvement and
motivation are frequently the driving forces behind ad@aeningin STEM education.

The lack of access to laboratory supplies has lesseneadténactive and immersive
features of active learning, resulting in lower STEM studweativation. Without
handsen experiences, students may get disengaged and losestimiéhe subject.

4. Coping mechanisms of STEM student dilemma

STEM studentsannavigate the challenges fadadnaterial utilization within the virtual
era. These strategies empower students to make the mbstresources available, ensuring
that they receive a well-rounded education despite theationsof virtual laboratories. Some
students stress that effective online learning requiresudamstructional design and planning.

4.1 \irtual Simulations and interactive tools utilization. The lack of virtual
laboratories, simulations, and interactive technolobé&sbecome a critical resource.
STEM students can use virtual tools that mimic real-world ex@atation to cope
with limited material access. Studentsn obtain practical experience, observe
outcomes, and comprehend concepts from a handgewpoint by immersing
themselves in these simulations (Mustafa, 2020). By apptelyriatilizing these
resources, students may bridge the difference betweetoiace and online learning
modalities.

4.2  Making Use of Collaborative Online Platforms. Collaboration has been
changed by the virtual era, transferrinffom physical interaction® online platforms.
STEM students can overcome material utilization issueachiyely participating in
virtual group projects, forums, and discussion boards (ACKAY¥l.e 2021). These
platforms allow students to exchange ideas, collabamtssue-solving, and benefit
from the experiences of their classmates. Collabaratnline environments can foster
community and enable knowledge exchange, making up forattie df in-person
interactions provided by physical laboratories.

WWw.ijrp.org
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4.3 Adaptive Learning Strategies. STEM students must adapt theirdgarni
processes to efficiently use resources in virtual settirtgslefts can meet the hurdles
by varying their learning approaches, sasincorporating visual aids, participating
self-paced learning modules, and exploring supplementatiaiaté/Nu et al., 2021).
Students might compensate for the limited practical expoatioeded by virtual
laboratories by using adaptive tactics to improve their krbydeand memory of
theoretical concepts.

4. Conclusion and Recommendation

The lack of laboratory materials during the pandemic sobatly impacted STEM
students' active learning performance. The primary effeqierred are worse conceptual
understanding, decreased engagement, and motivation, limiledeslelopment, degraded
collaborative learning, and increased simulation depend&sxpgnizing these consequences
is critical for educators and institutions to establish éffectechniques and alternatives to
lessen the impact on STEM students' learning experiemzesutcomes. To overcome these
issues, educators and institutions have worked to adapt lalyoexfmeriences for remote or
virtual delivery. According to Khan et al. (2021), collaborapatforms and communication
tools can promote teamwork and péipeer learning by emulating dynamic interactions in a
real lab context. Timely feedback mechanisms and peizedahentoring systems (Chen et
al., 2020)canrekindle motivation and give students the assistangeréoglireto prosper. This
involves using online simulations, virtual experiments, andraative platforms to give
students handsn experience. While these alternatives may reduce the dathagenay only
partially mimic the benefitef physical laboratory work. Thus, educators and institutiong mus
continue researching novel techniques to provide relevanitatdry experiences to students,
evenin distant learning contexts. Despite the problems créatélde epidemic, this can assist
in preserving student engagement, motivation, and skill developmSTEM subjects.
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