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Abstract

Microscopy is vital in clinical education, including peripheral blood smears (PBS)
analysis. This study evaluated the commercially available keychain microscope's
accuracy, practicability, and effectiveness for potential use in educational settings. A
mixed-methods research design was utilized, involving 50 licensed professionals (48
Registered Medical Technologists and 2 Pathologists) from the Municipal Health Units
of Bacnotan, Balaoan, Bangar, City of San Fernando, Luna, San Gabriel, San Juan,
Santol, and Santo Domingo, Ilocos Sur, as well as from La Union Medical Diagnostic
Center and Hospital, Inc. (LUMED), the Philippine National Police (PNP) — Vigan City,
and Metro Vigan Cooperative Hospital. Participants assessed the same PBS sample
using both the commercially available keychain microscope and a traditional compound
microscope. Results showed that while the keychain microscope was significantly less
accurate in visualizing cell morphology (p < 0.05), it was rated highly for practicability,
especially for ease of use and portability. However, effectiveness in terms of image
contrast, sharpness, and structural visibility was considerably lower than that of the
traditional microscope. The traditional compound microscope remains the preferred tool
for precise cell analysis, which indicates there is a statistically significant difference in
favor of the traditional compound microscope in terms of accuracy and effectiveness.
Thus, while the keychain microscope serves as a low-cost, accessible option for
introductory microscopy instruction, it is best used as a supplementary tool in
school-based laboratory education.
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1. Introduction

In biological and material sciences, microscopy is essential for students,
researchers, and educators, as it allows them to envision structures at the microscopic
level. Microscopy refers to the study and use of microscopes to observe objects and
structures that are too small to be seen with the naked eye. Different types of
microscopes, such as light microscopes, electron microscopes, and scanning electron
microscopes, are used to explore various aspects of the microscopic world. The
microscope has revolutionized numerous fields by revealing the cellular foundation of
life, improving medical diagnostics, and enabling the study of microscopic life forms,
plant tissues, and animal cells. It has accelerated progress in disciplines such as anatomy
and histology, becoming a valuable tool for students, pathologists, and researchers, and
has had a substantial impact on public health (Chanda, 2024).

The application of microscopy extends beyond research to include quality
control, forensics, and environmental science. It permits researchers to identify
structural weak points in materials, examine traces of evidence in forensic
investigations, and detect hazardous microorganisms in air and water. According to
Gellisch et al. (2025), microscopy is essential for identifying diseases, as it reveals
cellular and tissue abnormalities that conventional approaches cannot detect. In
educational settings, microscopy also serves as a bridge between theoretical knowledge
and practical observation, allowing students to examine cells, tissues, and microscopic
organisms closely. Its ability to illuminate the invisible world makes it essential for
scientific discovery, technological advancement, and practical problem-solving across
various disciplines. Thus, microscopy remains a cornerstone of modern science and a
versatile technology with wide-ranging applications.

According to Excedr (2024), microscopy is a powerful scientific technique used
to magnify small objects not visible to the naked eye, enabling scientists to study the
intricate details of cells, tissues, and microorganisms. It is crucial in various fields,
including biology, medicine, and material science. In medical research and diagnostics,
microscopy is essential for identifying pathogens, examining tissue samples, and
detecting cellular abnormalities that may indicate disease. This technique is particularly
valuable in microbiology and pathology, where it aids in diagnosing infections and
conditions such as cancer, as well as monitoring the effectiveness of treatments. The
microscope's ability to reveal fine details contributes to advancements in various
scientific research areas by providing clear, detailed images supporting both qualitative
and quantitative analysis.

Most brands of traditional compound microscopes available on the market offer
models at varying price points depending on their features and intended applications.
Well-known manufacturers include Zeiss, Nikon, and Olympus. In this regard, Olympus
manufactures the high-quality CX23 compound microscope, which is frequently
utilized in laboratories and classrooms. In online shops like Microscope Central, the
price of these microscopes, starting at 250,000 or more, is often expensive for many
educational institutions. Zeiss and Nikon models, including the Zeiss Primostar and the
Nikon Eclipse series, range in price from P80,000 to over 200,000, depending on the
features. Hence, traditional compound microscopes are an expensive purchase,
particularly for schools with limited resources (Microscope Central, 2024).

Commercially available keychain microscope kits, on the other hand, such as
those offered on platforms like Shopee and TikTok shops, provide a more accessible and



inexpensive alternative for simple instructional purposes. Depending on the accessories
and features of the kit, these kits usually cost between P199 and $2,000. For
approximately P199 to P550, kits such as the Make-roscope by Jeremy de Leon, a
low-cost, portable keychain microscope that can be mounted on the front camera of any
smartphone or tablet and magnify organisms from 100x to 400x, are also offered. These
kits are excellent for fieldwork and educational purposes because they are more portable
than traditional compound microscopes and are easily accessible online (Mirielle,
2024).

Regarding accessibility and convenience, commercially available keychain
microscope kits are typically simpler to transport and store. Unlike traditional
compound microscopes, which need to be handled carefully and stored in designated
areas due to their size, keychain microscopes can be utilized in various settings because
of their smaller, lighter design. With over 12 million Filipino students using compound
light microscopes annually, the Make-roscope offers an alternative. "Kits," which
include prepared specimen slides and sample collection tools like pipettes, tweezers,
tubes, and among others are introduced and integrated with the Make-roscope. At the
time, the keychain microscope was being used by more than 8,500 Filipino teachers and
students (Mirielle, 2024). Moreover, Make-roscope by Jeremy de Leon, available on
Shopee and TikTok Shop, are utilized in this study to compare traditional compound
microscope and commercially available keychain microscope kits regarding its
accuracy, practicability, and effectiveness in educational settings.

The Make-roscope is a commercially available keychain microscope designed to
attach to smartphones and tablets. Its small size allows students and educators to carry it
as a keychain, promoting on-the-go learning. Unlike traditional compound microscopes,
the Make-roscope offers accessibility and convenience. Its single-lens design is easily
mounted on a device's front-facing camera, ensuring practical and ergonomic use. While
its color options are not specified, it likely follows a minimalist, student-friendly
aesthetic. Usability is a key feature, requiring minimal setup to achieve magnification.
Although initial use presents a slight learning curve, users quickly adapt with
magnification ranging from 265x to 400x—comparable to school-grade compound
microscopes—the Make-roscope enables students to observe microscopic details of
cells and tissues. Using smartphone cameras provides clear, high-resolution images and
offers an affordable, portable alternative to traditional compound microscopes. This
enables access to microscopy, supporting hands-on, experiential learning, particularly in
resource-limited educational settings (Doringo, 2022).

Furthermore, commercially available keychain microscope kits offer a practical
and affordable solution for integrating hands-on microscopy into classrooms. These kits
include essential accessories and instructional materials, making them ideal for
beginners and students seeking a more accessible way to explore life sciences. They are
created and marketed for educational purposes, particularly for beginners and students,
offering a cheaper and more accessible alternative while providing a hands-on
experience with microscopy. Commercially available keychain microscope Kkits
significantly enhance practical learning opportunities in resource-limited settings. These
kits provide an accessible means for students to engage with hands-on scientific inquiry,
bridging the gap between theoretical concepts and practical application in the classroom
(UNESCO, 2024).



The key benefits of these commercially available keychain microscope kits are
their user-friendly design, simple setup, and low cost, which make them especially
useful for under-resourced institutions. Recent developments in optical technology
enable these kits to provide high-quality imaging at a lower cost, making them
appropriate for instructional purposes. However, compared to traditional compound
microscopes, they are not always as precise or durable. Still, their true strength lies in
affordability and ease of use, making them accessible to many students. These kits
significantly impact classrooms worldwide, offering hands-on experiences that bring
science to life and spark curiosity (Veeraraghavan et al., 2021).

According to UNESCO (2022), integrating portable and commercially available
keychain microscope kits has been particularly beneficial in under-resourced regions
with limited access to traditional laboratory equipment. A study conducted by Williams
et al. (2020) highlights that these kits enhance students' understanding of microscopic
concepts in countries where educational institutions face financial constraints, enabling
students to gain practical experience without the high costs of standard laboratory
equipment. Furthermore, technological advancements in microscope kit design, such as
developing digital and mobile-compatible microscopes, broaden the accessibility of
scientific tools in classrooms globally (Jones & Smith, 2020).

In settings with limited resources, low-cost smartphone-based microscopes offer
significant advantages, as reviewed by Salido et al. (2022). These microscopes use
clip-on lenses and smartphone cameras to increase magnification and image resolution,
making them ideal for field research and education in budget-constrained environments.
The integration of fluorescence imaging capabilities further enhances their utility for
scientific exploration. Although they do not match the advanced features of traditional,
high-cost microscopes, these affordable tools provide valuable microscopy experiences,
especially for students and researchers in low-resource settings, fostering scientific
engagement and education. One notable disadvantage of this setup is that the quality of
the results heavily depends on the smartphone's camera. If the device has a
low-resolution or outdated camera, it may produce blurry or unclear images, affecting
the accuracy and reliability of the analysis.

In addition, the BioBus DIY microscope kit is designed as a hands-on material
that allows students to design and create their own microscopes. The 3D-printed designs
of the DIY microscope are customized to create a functional microscope, offering
students a more accessible and affordable alternative to traditional compound
microscope. The DIY microscope kit is developed as an educational tool, providing
both high-quality and low-cost options. Over 230 students explore optics and advanced
techniques through this kit, promoting cross-disciplinary learning by mimicking human
vision. In areas with limited resources, the paper-based Foldscope microscope
demonstrates its potential for diagnosing urinary tract and oral infections (BioBus,
2020).

Another study by Kaur et al. (2020) finds that the Foldscope can accurately
identify microorganisms. Recent advancements in digital image processing, computer
vision, and open hardware/software make microscopy more accessible and affordable,
with tools like OpenCV, Scikit-learn, and Fiji/ImageJ driving innovation. Low-cost 3D
printing and telecommunications enable telemicroscopy and mobile diagnostic devices,
transforming microscopy into a more widely available and cost-effective solution for
education and clinical use.



The field of microscopy has witnessed significant advancements in recent years,
driven by the need for accessible and affordable solutions. Educators embrace DIY
approaches, such as creating microscope camera adapters, to upgrade existing
equipment and enhance student learning (Paderes & Paderes, 2022). Digital
microscopes also gain popularity in educational settings, fostering collaborative
learning environments and enabling students to capture high-resolution images for
analysis (Dickerson et al., 2024).

In healthcare, researchers develop innovative smartphone-connected
microscopes that can be used for telemedicine, particularly in remote or
resource-limited areas. These devices often employ readily available components and
provide a convenient way to share images and videos for diagnosis and consultation.
Furthermore, advancements in 3D printing technology lead to the creation of low-cost
microscopy platforms like the FPscope, which offers high-resolution imaging
capabilities suitable for educational and research purposes (Zhang et al., 2021). These
innovations collectively demonstrate the potential for affordable microscopy solutions
to address challenges in various fields, including education, healthcare, and scientific
research.

The OpenFlexure Microscope is an open-source, 3D-printed device that has
gained international recognition for its affordability and accessibility in education and
research. Developed to provide high-quality microscopy on a budget, this design
integrates webcam optics or lab-grade objectives, making it ideal for low-resource
settings (Knapper, 2021). It plays a role in democratizing access to microscopy in
schools, particularly in underdeveloped regions, by significantly reducing the costs
associated with traditional compound microscopes. Moreover, the OpenFlexure project
facilitates advancements in precision imaging through its motorized control feature,
which allows for accurate sample analysis in various scientific applications (Smith et
al., 2020).

A pilot program in Tanzania utilizes the OpenFlexure Microscope in biology
classrooms, demonstrating that the tool enhances students' hands-on learning
experiences. By incorporating 3D printing and open-source technology, the
OpenFlexure Microscope aligns with global efforts to improve science education
through accessible and scalable innovations, making it an ideal solution for schools and
laboratories facing resource constraints (O'Neill et al., 2021).

Schaefer et al. (2023) discussed the development of a low-cost smartphone
fluorescence microscope designed for research, life science education, and STEM
outreach. This innovative tool enhanced accessibility to microscopy by integrating
affordable technology, making it ideal for educational settings. They emphasized that
such devices could significantly improve hands-on learning experiences in biology and
promote engagement in scientific inquiry among students. This aligned with the need
for accessible laboratory equipment to facilitate practical education in resource-limited
environments.

In the Philippines, proficiency in microscopy is a cornerstone of Medical
Laboratory Science (MLS) education, as outlined in the Commission on Higher
Education's (CHED) CMO No. 14 Series of 2006. This memorandum emphasized the
importance of equipping students with the necessary skills to conduct detailed
microscopic examinations, identify microorganisms, and utilize microscopy techniques
in clinical diagnosis. These competencies were integral to the accuracy and reliability of



laboratory results, directly impacting patient care and clinical outcomes. Therefore,
hands-on training in microscopy was a crucial component of MLS curricula, ensuring
that graduates were proficient in performing diagnostic procedures and contributing
effectively to healthcare delivery.

Commission on Higher Education Memorandum Order No. 6 (2017) focused on
expanding the guidelines for the CHED Research Chair Award, clarifying eligibility and
procedures for faculty and researchers in higher education institutions. It outlined the
award's coverage, eligibility requirements for project leaders, and the nomination
process. Moreover, CHED Memorandum Order No. 17 (2017) provided updated
policies for the undergraduate programs in Medical Laboratory Science, emphasizing
outcomes such as competency in various laboratory techniques, including proficiency in
microscopy, to enhance clinical practice.

Make-roscope, a commercially available keychain microscope, was highlighted
as innovative educational tools that enabled students to explore the microscopic world.
These portable microscopes effectively magnified specimens, making science accessible
and engaging. The initiative fostered curiosity and enhanced science education by
integrating practical tools into students' daily lives (Habito, 2021).

Furthermore, Reyes et al. (2024) noted that technological advancements have
increased the number of commercially available keychain microscope kits, making them
beneficial for educational institutions to enhance experiential learning. However, these
microscope kits raise questions about their suitability for more advanced academic
contexts. Often used for recreational purposes, they allow individuals to explore
microscopic images to feed their curiosity. Additionally, some use them in educational
environments due to their affordability and ease of access. While these kits are mainly
designed for introductory-level instruction, they do not always meet the accuracy and
quality standards necessary for specialized programs. Nevertheless, it helps students
observe fundamental slides, such as peripheral blood smears, under commercially
available keychain microscope kits.

The Make-roscope, a commercially available keychain microscope created by
Jeremy de Leon, efficiently addressed access and price hurdles in scientific education in
developing countries like the Philippines. The Make-roscope was funded by the
Technology Application and Promotion Institute (DOST-TAPI) under the
Invention-Based Enterprise Development (IBED) Program, and it reached over 8,500
Filipino students and instructors, considerably improving their learning experiences
(Lucero, 2024).

Moreover, the Invention-Based Enterprise Development (IBED) Program
supported the introduction of Make-roscope to schools, organizations, and institutions in
Luzon, Visayas, and Mindanao. Its value increased during the COVID-19 pandemic, as
it allowed students to engage in hands-on microscopy despite the constraints of online
learning, which mainly depended on videos and simulations (Bautista & Reyes, 2020).
In addition to educational kits containing prepared slides and sample collection tools,
the Make-roscope promotes active learning, which was shown to improve student
engagement and academic outcomes (Pawar et al., 2021). Overall, the Make-roscope
represented a significant improvement in inexpensive microscopy, empowering students
and educators by making science education more accessible and engaging and
transforming teaching approaches in various contexts (Rodriguez & Hernandez, 2022).



The study by Calvo-Haro et al. (2021) explored the use of 3D printing for
creating medical devices, including microscopes, at a university hospital. They
demonstrated that 3D-printed microscopes could be produced cost-effectively and
rapidly, offering a practical solution for diagnostic needs. The flexibility of the 3D
printing process allowed for the customization of the microscope's design to meet
specific laboratory requirements. This innovation aimed to improve access to diagnostic
tools in resource-limited settings by reducing costs and reliance on traditional
manufacturing and supply chains.

Integrating commercially available keychain microscope kits in educational
settings, particularly for science, technology, engineering, and mathematics (STEM)
education, gained attention. Accessible microscopy solutions, like the Make-roscope
keychain, offered significant benefits for students, especially in resource-constrained
environments. The portability and affordability of the kits made them an attractive
option for schools aiming to enhance hands-on learning experiences, fostering curiosity
and understanding in students . The Make-roscope kit exemplified how microscopy
innovations addressed STEM education gaps, making practical laboratory experiences
more inclusive and widespread. The role of practical laboratory experiences in science
education was crucial for developing students' competencies and interest in STEM
fields (Lucero, 2024).

This study aimed to evaluate the accuracy, practicability, and effectiveness of
commercially available keychain microscope kits in school-based training laboratories,
particularly for basic instructional activities such as peripheral blood smear (PBS)
analysis. The study focused on evaluating the accuracy of each microscope in terms of
the clarity in color, shape, and stain (Wright stain). Additionally, the study evaluated
the practicability of commercially available keychain microscopes in educational
settings by assessing ease of use, portability, and cost-effectiveness. Moreover, the study
evaluated the level of effectiveness of each microscope in consideration of its contrast,
sharpness, and structural visibility.

The results of this study were beneficial to the field of medical
technology/medical laboratory science (MT/MLS) education, particularly for students'
hands-on learning. If proven feasible, it offered a more affordable and convenient option
for school-based laboratories without replacing traditional compound microscopes.
Moreover, administrators could utilize the findings to make informed resource
allocation decisions, addressing budget constraints while maintaining educational
quality. This study generally fostered innovation in MLS education, bridging the gap
between underfunded and well-funded institutions, and ensuring that students were
better equipped for clinical work, benefiting the overall quality of education in the
healthcare system.

This study did not attempt to replace traditional, high-quality microscopes used
in clinical or diagnostic laboratories, as the comparison would have been distinctly
inequitable and biased. Instead, it aimed to explore the feasibility and potential use of
these microscope kits for educational and training purposes. Although it might not have
been entirely applicable for the professional use of microscopes in hospitals or clinical
settings, it can be useful for school-based training laboratories where traditional,
high-quality microscopes were unavailable.



2. Objectives
This study aimed to evaluate the accuracy, practicability, and effectiveness of

commercially-available keychain microscopes in assessing cell morphology, particularly
in the context of peripheral blood smear (PBS) analysis in educational settings.
Specifically, the study sought to address the following questions:
1. What is the level of accuracy in cell morphology assessment in both the control and
experimental groups with respect to the clarity of cell morphology in terms of:

a. Color;

b. Shape; and

c. Stain (Wright Stain)?
2. What is the perceived level of practicability of commercially-available keychain
microscope in educational settings in terms of:

a. Ease of use;

b. Portability; and

c. Cost-effectiveness?
3. What is the level of effectiveness of microscopes in educational settings in both
control and experimental groups in terms of:

a. Contrast;

b. Sharpness; and

c. Structural Visibility?
4. Is there a significant difference between the grade of experimental group and control
group when assessed according to:

a. Level of accuracy of cell morphology assessment; and

b. Level of effectiveness of microscopes?

3. Materials and methods

To effectively collect and analyze the necessary data for evaluating the accuracy,
practicability, and effectiveness of the commercially available keychain microscope, the
researchers utilized a combination of structured instruments aligned with the
mixed-methods design of the study. Data were analyzed using descriptive statistics to
interpret scores on accuracy, resolution, and practicability. The study employed a
structured observation checklist and a 4-point Likert scale to measure the accuracy of
the keychain microscope in visualizing peripheral blood smear (PBS) sample features
such as color, shape, and stain (Wright Stain). For the assessment of effectiveness, a
resolution test was utilized, focusing on contrast, sharpness, and structural visibility.

The perceived practicability of the microscope kits in educational settings was
evaluated using a survey with items on ease of use, portability, and cost-effectiveness,
with each item rated on a 4-point scale ranging from “Not Practical” to “Highly
Practical.” To ensure the instrument’s relevance and rationality, it underwent validation
by five expert professionals with extensive backgrounds in medical technology/medical
laboratory science and demonstrated competency in microscopy. The instrument was
pre-tested on thirty (30) registered medical technologists and pathologists working in
various healthcare settings to identify ambiguities or areas requiring clarification,
allowing for necessary modifications before the primary data collection phase.



Data Gathering Procedure

The data gathering procedure, as illustrated in Figure 1 page 11, was conducted
systematically to ensure the accuracy and reliability of results while strictly adhering to
ethical standards. Two groups were prepared: one using a commercially-available
keychain microscope (experimental group) and the other using a traditional compound
microscope (control group). To maintain consistency in assessment, only one peripheral
blood smear (PBS) sample was prepared and presented to both groups. The study was
anchored in fundamental ethical principles, including voluntary participation, the right
to withdraw, anonymity, confidentiality, and non-maleficence. Participants were fully
informed of the study’s purpose, procedures, and any potential risks before data
collection. Informed consent was obtained from each participant, ensuring that their
involvement was voluntary and free from coercion.

Anonymity was preserved by ensuring that no personally identifiable
information was collected or linked to responses. All data were treated with strict
confidentiality and used solely for academic purposes. Access was restricted to the
research team, and all records were securely stored to prevent unauthorized access or
disclosure.

To uphold the principle of non-maleficence, the study was designed to avoid
causing any form of physical, emotional, or psychological harm. All procedures were
conducted professionally and sensitively, prioritizing the safety, dignity, and welfare of
participants. Moreover, participants were reminded of their right to withdraw from the
study at any point without penalty or the need to provide justification.

Prior to data collection, the research protocol underwent a formal review by the
LORMA Colleges Research Ethics Committee (REC). The committee evaluated all
aspects of the study—including its objectives, methodology, data protection strategies,
and ethical safeguards—before issuing ethical clearance, thereby ensuring compliance
with institutional and national research standards.

Following ethics approval, preliminary steps included sending formal
communication to the research adviser, research statistician, and Dean for guidance and
administrative approval. Participants were recruited through official invitation letters
that clearly outlined the study’s purpose, procedures, and ethical protections. Informed
consent was reaffirmed before participation began.

As part of the preparation phase, the procurement of Make-roscope kits was
carried out. These commercially-available keychain microscopes were purchased from
the Shopee store jereMake at P549.00 per unit. The kits were chosen for their
affordability, simplicity, and usability in resource-limited educational environments.
Each kit included essential microscopy tools and was designed for smartphone
integration, providing magnification ranging from 100x to 400x—suitable for observing
cellular morphology in PBS analysis.

For specimen collection, a single third-year Medical Laboratory Science student
served as the blood donor to ensure consistency across all test samples. The donor
underwent a complete medical evaluation, including laboratory tests such as CBC,
hemoglobin, hematocrit, and platelet count. Medical clearance was issued by a licensed
physician. Under the supervision of a registered medical technologist (RMT), 5 mL of
venous blood was drawn using sterile techniques. The donor provided informed



consent, and all ethical standards regarding specimen handling, anonymity, and
voluntary participation were strictly observed.

Peripheral blood smears were prepared following standard laboratory protocols.
Researchers used clean slides, Wright staining reagents, and maintained proper
technique to ensure consistent sample quality. Slides were labeled, smeared, stained,
and dried according to accepted procedures. Quality assurance was observed
throughout, with oversight from a licensed RMT to ensure laboratory standards and
internal validity.

During the microscopy phase, participants examined the same PBS sample using
their assigned microscopes. With the keychain microscope, the slide was placed on the
lens and viewed using a smartphone camera. With the compound microscope, the slide
was placed on the stage and observed under low-power objective. Participants evaluated
the clarity of the cell morphology in terms of color, shape, and stain quality. They then
completed a structured survey assessing the usability, portability, and cost-effectiveness
of the keychain microscope.

Additionally, a resolution test was conducted to evaluate contrast, sharpness, and
structural visibility. Observational notes were recorded throughout the process to
document participant behavior, challenges encountered, and any issues related to
microscope usability. These qualitative observations supported and contextualized the
survey data.

For data analysis, the study employed both descriptive and inferential statistics.
Weighted means were computed to assess responses related to practicability and
effectiveness. An independent t-test was used to determine if significant differences
existed between the control and experimental groups regarding clarity and usability. All
data were encoded and processed using Python and Microsoft Excel. Observational data
were thematically analyzed to identify trends and patterns, enhancing the depth of
interpretation.

This mixed-methods approach ensured that the study’s findings were robust,
valid, and aligned with its objectives, providing meaningful insights into the educational
applicability of commercially-available keychain microscopes in resource-limited
academic settings.
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4. Results

Level of Accuracy of Cell Morphology Assessment in Terms of the Clarity of Cell

Morphology

Table 1 Mean Score of the Level of Accuracy of Cell Morphology Assessment in Both
Control and Experimental Groups

Group Mean Score Descriptive Equivalent Interpretation
Experimental Group 2.74 Moderately Clear and Blood cells are visible.
(Commercially available Accurate Shape, color, and stain are
keychain microscope) slightly distorted.
Identification is possible
with effort.
Control Group 3.99 Highly Clear and Blood cells are clear and
(Traditional compound Accurate accurately displayed with
microscope) proper color, shape, and
stain.

Legend: 3.26-4.00 - Highly clear and accurate, 2.51-3.25 - Moderately clear and
accurate, 1.76-2.50 - Slightly clear and accurate, 1.00-1.75 - Not clear and accurate

Table 1 presented the mean scores obtained by the traditional compound
microscope (control group) and the commercially available keychain microscope
(experimental group) in assessing the clarity of cell morphology concerning color,
shape, and stain (Wright stain). The control group achieved a mean score of 3.99, within
the descriptive range of "Highly Clear and Accurate." In contrast, the experimental
group recorded a mean score of 2.74, corresponding to a "Moderately Clear and
Accurate" interpretation.

MEAN SCORES PER PARAMETER

B KEYCHAIN MICROSCOPE
4.04 EEm TRADITIONAL MICROSCOPE

MEAN SCORE
- ~ ~ w w
& ° & ° o

=
o

o
v

0.0 -

Figure 2 The Level of Accuracy of Cell Morphology Assessment in Both Control and
Experimental Groups (Weighted Mean of Color, Shape, and Stain)
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Table 2 T-Test Result of the Level of Accuracy of Cell Morphology Assessment in
Both Control and Experimental Groups

Parameter T-Statistic P-Value
Color -15.3162 <0.001 (p <0.05)
Shape -10.6250 <0.001 (p <0.05)
Stain (Wright Stain) -10.8300 <0.001 (p <0.05)
TOTAL —-19.3411 <0.001 (p <0.05)

Indicator: (p < 0.05) - there is a significant difference

To determine the statistical significance of the observed difference in accuracy
between the two groups, an independent t-test was conducted. As shown in Table 2, the
resulting T-statistic was —19.3411, and the p-value was <0.001, which was less than the
0.05 significance level. This indicates a statistically significant difference between the
two groups' ability to assess cell morphology accurately in terms of color, shape, and
stain (Wright stain).

Clarity of Cell Morphology: Experimental vs Control

--- Slightly clear and accurate
Moderately clear and accurate
--- Highly clear and accurate

Experimental (Keychain Microscope) Control (Traditional Microscope)
Group

Figure 3 The Level of Accuracy of Cell Morphology Assessment in Both Control and
Experimental Groups (Overall Weighted Mean)

Wan and Tao (2021) emphasized that although smartphone-based microscopes
provide cost-effective and portable alternatives, they often fall short in delivering the
high-resolution and optical fidelity required for detailed cellular evaluations,
particularly in hematologic assessments. The lack of precision in reproducing critical
features—such as nuclear contour, cytoplasmic granularity, and chromatin
patterns—undermines the diagnostic reliability of such tools.

13



Similarly, Naqvi et al. (2020) further explained that while these portable devices
are helpful for initial visualization and general orientation to microscopy, they are not
suitable for rigorous academic or clinical use, especially in tasks requiring accurate
differentiation of cell morphology. This is particularly relevant in the analysis of
peripheral blood smears, where the ability to accurately interpret color intensity, cell
shape, and stain distribution using Wright stain is crucial.
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Perceived Level of Practicability of Commercially-Available Keychain Microscope in
Educational Settings in Terms of: A) Ease of Use; B) Portability; and C)
Cost-Effectiveness

Table 3 Mean Score of the Perceived Level of Practicability of Commercially
Available Keychain Microscope

Practicability Indicator Mean Score Descriptive Equivalent Interpretation

Ease of Use 3.26 Highly Practical The microscope kit is easy
to use, highly portable,
and cost-effective,
balancing  price  and
performance.

Portability 3.50 Highly Practical The microscope kit is easy
to use, highly portable,
and cost-effective,
balancing  price  and
performance.

Cost-effectiveness 3.18 Moderately Practical The microscope kit is
fairly easy to use and
portable, and offers a fair
balance of cost and
performance.

Legend: 3.26-4.00 - Highly Practical, 2.51-3.25 - Moderately Practical, 1.76-2.50 -
Slightly Practical, 1.00-1.75 - Not Practical

The results demonstrated that the keychain microscope achieved a mean score of
3.26 for ease of use, which is interpreted as “Highly Practical.” Participants indicated
that the commercially available keychain microscope was simple to operate and
required minimal instruction, making it suitable for general handling, especially those
without prior microscopy experience. In terms of portability, the device received the
highest mean score of 3.50, also categorized as “Highly Practical.” Its lightweight
structure and compact design were cited as ideal for mobility, classroom
demonstrations, and wide-field observation.
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Figure 4 The Perceived Level of Practicability of Commercially Available Keychain
Microscope (Weighted Mean of Ease of Use, Portability, and Cost-effectiveness

These findings are supported by Pérez et al. (2022), who noted that the
Foldscope—a similarly affordable, paper-based microscope—proved to be highly
practical during the COVID-19 pandemic for remote and entry-level educational use. Its
simplicity, portability, and low cost made it accessible to students in
resource-constrained settings, allowing them to engage with microscopy despite
limitations in laboratory access. However, Pérez et al. also emphasized that while the
Foldscope enhanced exposure to basic microscopy, it was not suitable for
high-resolution tasks or applications requiring diagnostic accuracy. This aligns with the
study’s findings, where the commercially-available keychain microscope was rated
highly in terms of ease of use and portability, making it an attractive tool for initial
learning experiences and self-directed exploration.

Similarly, Naqvi et al. (2020) concluded that commercially-available
microscopes, including smartphone-compatible models, provide foundational learning
opportunities that help bridge theoretical knowledge and practical engagement. Their
compact design and affordability were praised for supporting basic scientific inquiry in
educational environments. However, they also cautioned that such devices lack the
precision and durability required for rigorous laboratory science programs. In this
context, the keychain microscope’s perceived practicability—particularly its ease of use,
its lightweight and mobile design, and its affordability—makes it a suitable
supplementary tool for introductory education, though not a replacement for traditional
compound microscope in educational laboratory settings.
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Level of Effectiveness of the Microscope in Educational Settings in Both the Control
and Experimental Groups in Terms of: A) Contrast; B) Sharpness; and C) Structural

Visibility

Table 4 Mean Score of the Level of Effectiveness of the Commercially available
Keychain Microscope

Parameter Mean Score Descriptive Equivalent Interpretation

Experimental Group 2.53 Average Performance Acceptable  level  of
(Commercially Available contrast, sharpness, and
Keychain Microscope) structural visibility;
details are discernible

with some effort
Control Group 4.00 High Performance Excellent contrast,
(Traditional Compound sharpness, and structural
Microscope) visibility; fine details are
clearly visible and easily

distinguishable

Legend: 3.26-4.00 - High Performance, 2.51-3.25 - Average Performance, 1.76-2.50 -
Below Average, 1.00-1.75 - Poor Performance

As shown in Table 4, the traditional compound microscope obtained a mean
score of 4.00, which falls within the descriptive range of “High Performance.” This
indicates that the device consistently provided excellent contrast, sharpness, and
structural visibility—features that enabled clear identification of cellular components
under microscopy. In contrast, the commercially available keychain microscope
achieved a mean score of 2.53, corresponding to “Average Performance.” While it
allowed the observation of basic cellular features, details were discernible only with
effort, likely due to limitations in magnification range, lens quality, and external lighting
dependence.

mmm Keychain Microscope
mmm Traditional Microscope

0.0 -

Contrast

Sharpness Structural Visibility

Figure 5 The Perceived Level of Effectiveness of Commercially Available Keychain
Microscope (Overall Weighted Mean)
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Table 5 T-Test result of the level of effectiveness of the commercially available
keychain microscope

Parameter T-Statistic P-Value
Contrast -15.7997 <0.001 (p <0.05)
Sharpness -19.8333 <0.001 (p <0.05)
Structural Visibility -16.4806 <0.001 (p <0.05)
Total -27.6642 <0.001 (p <0.05)

Indicator: (p < 0.05) - there is a significant difference

To statistically validate the observed difference, an independent t-test was
conducted, resulting in a T-statistic of —27.6642 and a p-value of <0.001. Since the
p-value is less than the standard 0.05 significance level, the results indicate a
statistically significant difference in the level of effectiveness between the two groups.
These findings confirm that the traditional compound microscope performed
significantly higher than the commercially available keychain microscope in visualizing
peripheral blood smears in terms of contrast, sharpness, and structural visibility.

Microscape Effectiveness: Experimental vs. Control Group

---- Poor < Below Avg
Below Avg < Average 4.00
---- Average < High

lean Cffectiveness Score

M

05

0.0
Experimental Control

Group

Figure 6 The Perceived Level of Effectiveness of Commercially Available Keychain
Microscope (Weighted Mean of Contrast, Sharpness, Structural Visibility)

These findings are corroborated by existing literature. Schaefer et al. (2023)
emphasized that while low-cost, portable microscopes have demonstrated significant
value in educational outreach and introductory scientific demonstrations, they are
generally limited in their capacity to produce high-resolution. Their optical limitations
often result in reduced clarity, which impedes the accurate observation of fine cellular
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details. This observation is consistent with the study’s findings, wherein the
commercially-available keychain microscope was rated lower in terms of contrast,
sharpness, and structural visibility compared to the traditional compound microscope.

Similarly, Salido et al. (2022) highlighted that although smartphone-based
microscopy devices provide a cost-effective means for promoting student engagement
and experiential learning, their restricted optical performance limits their applicability in
environments that require diagnostic precision. The effectiveness of the keychain
microscope, as observed in this study, can be attributed to its inability to deliver
consistent image sharpness and structural visibility. Thus, while the keychain
microscope may serve as a practical tool for introductory instruction, it lacks the optical
rigor necessary for more advanced educational laboratory applications.
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The Significant Difference Between the Grade of Experimental Group and Control
Group When Assessed According to Accuracy and Effectiveness

Table 6 T-Test result of the level of accuracy and effectiveness of the commercially
available keychain microscope and traditional compound microscope

Parameter T-Statistic P-Value
Accuracy —19.3411 <0.001 (p <0.05)
Effectiveness —27.6642 <0.001 (p <0.05)

Indicator: (p < 0.05) - there is a significant difference

The results of the accuracy assessment showed a significant difference between
the experimental group (commercially available keychain microscope) and the control
group (traditional compound microscope). The experimental group had a mean score of
2.74, categorized as "Moderately Clear and Accurate," while the control group scored
3.99, categorized as "Highly Clear and Accurate." This indicates that the keychain
microscope, while functional, lacks the resolution and clarity provided by the traditional
microscope. The t-test confirmed a statistically significant difference with a p-value less
than 0.001 (p < 0.05), highlighting the higher accuracy of the traditional compound
microscope.

Gouveia et al. (2024) stated that alternative microscopes such as Foldoscope is
an innovative educational tool that can identify basic histological structures bridging the
gap between theories and histological practice. However, it is still incomparable to the
traditional compound microscope due to its limitations in magnification, it lacks
sharpness, and peripheral distortions may appear.

Brainmine (2022) highlighted the limitations of portable microscopes,
particularly in resolution, making them less effective than traditional compound
microscopes. Their lightweight design often leads to instability during
high-magnification viewing, which compromises image quality. Moreover, the limited
features and camera resolution of smartphones reduce their overall effectiveness. While
portable microscopes offer a low-cost educational alternative that enhances
accessibility, their use in precision-demanding settings remains limited. As such, their
role is best suited for introductory learning environments rather than professional or
diagnostic applications.
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Table 7 Thematic Analysis of Identifying Trends Related to the Commercially
Available Keychain Microscope

Theme Codes Included Quotes (from RMTs and Interpretation
Pathologists)
Usability Miner focusing  “Focusing takes a bit of patience.” Respondents noted minor
Challenges difficulty, mild “Image quality is okay but not as usability issues such as
clarity issues sharp as compound scopes.” focusing adjustments and
under LPO “Takes some time to adjust for a lighting conditions, but
clearer view.” these are manageable
“Lighting needs a little tweaking with practice.
sometimes.”
“Slight glare when used directly
under bright light.”
Portability Compact, “I could carry it anywhere without o The microscope’s small
Advantage lightweight, problem.” size and moebility are
mobile use “Its size makes it ideal for outreach praised, especially for its
programs.” utility in fieldwork, mobile
“It’s convenient for quick teaching learning, or
demos.” non-traditional
“I can easily store it in my lab coot educational settings.
pocket.”
“Great for mobile health education.”
Learning Limited detail “Helpful for general cell shapes but The Makecroscope works

Constraints under LPO, basic

visualization only

Engagement Fun, engaging,
Booster motivates
learners
Cost-Effective Affordable,

ness resource-friendly

not fine features.”

“Some structures are visible, others
are faint.”

“Decent for early learning levels.”
“Good for introductory lessons.”

“Naot as detailed, but still useful for
basic microscopy.”

“Students may find it exciting to use.”
“It increased curiosity in microscopy.”
"A good introductory tool for
beginners.”

“Adds variety to classroom demos.”
“Innovative and interactive
experience.”

“Very budget-friendly for schools.”

‘A cost-efficient alternative to
traditional scopes.”

“Affordable enough for students to
own personally.”

“Perfect for institutions with limited

funding.”
“Great  value considering its
portability and function.”

well  for foundational
education but may not be
suitable for advanced
morphological instruction
under LPO.

The novelty and simplicity
of the microscope foster
student interest, making
it an engaging learning
supplement.

Respondents appreciated
the affordability, making it
suitable for personal and
institutional educational
use in resource-limited
settings.
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Table 7 shows the thematic analysis of the feedback from Registered Medical
Technologists (RMTs) and Pathologists, revealing several perspectives on the
educational use of the commercially available keychain microscope under Low Power
Objective (LPO) conditions. While minor usability issues such as focusing and lighting
adjustments were noted, these did not significantly hinder overall use. The microscope’s
portability was a major advantage, particularly for outreach programs and field-based
education. Although it offers only basic visual clarity, it is suitable for activities that
require wide-field observation. It proved effective in promoting hands-on learning and
encouraging self-review, especially among students being introduced to microscopy.
The commercially available keychain microscope was regarded as a practical and
engaging tool for foundational exposure to microscopy—not as a replacement or
supplementary device, but as a stand-alone aid for specific educational purposes.

Chou and Wang (2021) emphasized that while mobile microscopes are
beneficial for educational purposes, they often require manual adjustments for focus and
lighting. These adjustments, although initially challenging, are typical of portable
designs and become easier with continued use. This observation aligns with participant
feedback in the current study, where users encountered similar issues but gradually
adapted through hands-on practice and repeated use, which in turn enhanced their
confidence in handling the device.

Similarly, McDermott et al. (2021) highlighted the role of low-cost microscopy
tools in expanding access to science education, particularly in settings with limited
resources. Their findings support the use of affordable, portable devices to bridge gaps
in laboratory instruction and provide foundational exposure to microscopy. In line with
this, participants in the study identified the keychain microscope’s lightweight and
compact design as a major advantage, especially in field-based learning and outreach
activities where transporting traditional equipment would be difficult.

Reyes et al. (2024) further noted that while the initial use of such devices may
present a learning curve, continuous improvements based on user experiences and
feedback contribute to greater usability over time. This adaptability helps ensure that
tools like the keychain microscope remain relevant and effective for hands-on learning,
self-guided exploration, and early-stage scientific engagement, particularly in
under-resourced or informal educational settings.

5. Discussion

This study was conducted in various diagnostic and health institutions within the
First Congressional District of the Province of La Union and parts of Ilocos Sur.
Specifically, data were gathered from the Municipal Health Units (MHUs) of Bacnotan,
Balaoan, Bangar, City of San Fernando, Luna, San Gabriel, San Juan, Santol, and Santo
Domingo, Ilocos Sur. Additional sites included the La Union Medical Diagnostic Center
and Hospital, Inc. (LUMED), the Philippine National Police (PNP) — Vigan City, and
the Metro Vigan Cooperative Hospital. Employing a mixed-methods research design,
the study evaluated the accuracy, practicability, and effectiveness of
commercially-available keychain microscope kits in peripheral blood smear (PBS)
analysis. A total of 50 licensed medical professionals, consisting of 48 Registered
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Medical Technologists and 2 Pathologists, participated in the study through stratified
sampling.

With respect to accuracy, the traditional compound microscope (control group)
produced a higher mean score of 3.99, interpreted as "Highly Clear and Accurate." In
comparison, the commercially-available keychain microscope (experimental group)
produced a mean score of 2.74, interpreted as "Moderately Clear and Accurate." An
independent sample t-test yielded a T-statistic of —19.3411 with a p-value less than 0.05,
indicating a statistically significant difference between the two groups in terms of the
accurate visualization of cellular morphology—specifically in the shape, color, and
Wright staining of blood cells.

In terms of practicability, the commercially-available keychain microscope kits
received favorable ratings. The participants rated ease of use with a mean of 3.26 and
portability with a mean of 3.50, both interpreted as "Highly Practical.”
Cost-effectiveness was rated at 3.18, which fell under the interpretation of "Moderately
Practical." These findings suggest that while the keychain microscope may lack
precision, it provides notable advantages in terms of usability and accessibility.

Regarding effectiveness, the assessment focused on three key criteria: contrast,
sharpness, and structural visibility of cell morphology. The results indicated that the
commercially-available keychain microscope kits rated lower than the traditional
compound microscope across all three parameters. The traditional compound
microscope consistently provided more precise and distinguishable visualization of fine
cellular details. In contrast, the commercially-available keychain microscope Kkits
yielded reduced visual quality that required additional effort for interpretation.

These findings confirm that there is a significant difference between the
experimental and control groups in both accuracy and effectiveness. The
commercially-available keychain microscope kits are not recommended for use in core
courses of the Medical Laboratory Science program or in clinical diagnostic procedures.
Instead, they may be best suited for wide-view introductory exposure, basic
familiarization with microscopy, or personal self-review purposes, especially in
informal or resource-constrained educational contexts. Their use should be restricted to
non-critical learning activities where high-resolution cellular detail is not required.

6. Conclusion
Based on the above findings, the researchers would like to articulate the following
conclusions:

1. The traditional compound microscope obtained a higher mean score of 3.99,
interpreted as Highly Clear and Accurate. In contrast, the commercially
available keychain microscope received a mean score of 2.74, interpreted as
Moderately Clear and Accurate. The results of the independent t-test revealed a
statistically significant difference between the two groups (p < 0.05), indicating
that the keychain microscope lacks the necessary resolution and magnification to
accurately assess cell morphology, particularly in color, shape, and stain (Wright
stain).

2. The keychain microscope received favorable ratings across three parameters:
ease of use (mean = 3.26), portability (mean = 3.50), and cost-effectiveness
(mean = 3.18). The first two parameters were interpreted as Highly Practical,
while cost-effectiveness was interpreted as Moderately Practical. These results
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suggest that while the device is limited in precision, it is considered
user-friendly, convenient, and accessible.

3. The effectiveness of commercially available keychain microscope kits is limited
in terms of resolution, specifically in contrast, sharpness, and structural
visibility. When compared to the traditional compound microscope, the
commercially available keychain microscope scored lower across all resolution
indicators. This limitation implies that while general cell features may be
observed, fine details required for morphological interpretation are not easily
distinguishable. Thus, the keychain microscope’s utility is best confined to
activities where high-definition clarity is not essential, such as introductory
demonstrations in cellular observation.

4. There was a statistically significant difference between the grades of the control
group (traditional compound microscope) and the experimental group (keychain
microscope) in terms of both accuracy and effectiveness. The traditional
compound microscope consistently outperformed the keychain microscope
across all evaluation parameters. Due to its significantly lower performance, the
keychain microscope is not suitable as a supplementary instructional tool in core
Medical Laboratory Science (MLS) courses that require precise morphological
assessment. However, its practicality, affordability, and ease of use suggest that
it may still serve a limited role for individual self-review, general conceptual
reinforcement, and early-stage microscopy exposure—particularly in
non-clinical or informal educational settings where diagnostic precision is not
required.
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APPENDIX A

Letter of Intent to the Faculty Adviser

p—— LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
T " Carlatan, City of San Fernando, La Union, Philippines, 2500
T Facebook: @LormaCMLS | E-mail: crmis@iorma edu

Seplember . 2023

MARK ERICSON B. BALADAD, MMPHA, RMT
Instructon

LORMA College of Medical Laboratory Science
City of San Fernando, La Union 2500

Re: Letter to the Research Adviser

Warm greefings of peace and health!

The undersigned BMLS third year students are interested to conduct a public health research entitled
‘Exploring the Laboratory Practicability and Utilization of Commercially-Available Microscope
Kits™ This 15 in parhal fulfiliment of the requirements for the course MRESEARCH1: Introduction to
Medical Laboratory Science Research 1.

On this regard, we are humbly requesting your service as our Research Adviser for our study entitied
“Explonng the Laboratory Practicability and Utilization of Commercially-Available Microscope Kits.” We
beleve that your knowledge, expertise, and valuable insights will help us accomplish this endeavor
successiully

This research aims to investigate the practical applicability and effectiveness of commercially available
microscope kits in laboratory setings. Our study is designed to assess how these kits perform in terms
of accuracy. usability, and relability. By systematically evaluating these factors, we seek to provide a
thorough analysis that can guide users in selecting the most appropriate microscope kits for their
needs and improve laboratory practices. The findings of this research will be crucial in determining the
practical value of these kits and identifying any potential limitations. Our results may lead to
recommendations for users and manufacturers, helping to enhance the quality of laboratory work and
educational experiences. Additionally, our study aims to offer insights that could inform future
developments in microscope technology and its application in various settings.

Your expertise would not only help us refine our research questions and methodology but also ensure
that our findings are scientifically sound, credible, and impactful.

Shouid there be any further questions, concems, or clarifications, please do not hesitate to reach our
lead research proponent:

Mame: Irish Nicole C. Ponce (BMLS 111-1)

Phone number: 09926938108

E-mail: wishinicole ponce@iomma edu
Wi hope that you will be able to consider our request.

Thank you very much and God bless!

LANG
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Carlatan, City of San Femando, La Union, Philippines, 2500
Facebook: @LormaCMLS | E-mail: cmis@lorma edu
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Noted by:

- "‘-\r _‘-_,—u!l—-_‘

cson B. Baladad, MMPHA, RMT
Instructor, Research Lecture and Laboratory

. e P A
,z:{ B. Baladad, MMPHA, RMT |
Coordinator, LORMA College of Medical Laboratory Science

WS‘ A,
.km@ﬁﬂ. Culaton-Milan, MSMT, RMT

Dean, LORMA College of Medical Laboratory Science

Conformed:

L _.-.A-.' *.—'_'q'-
cson B. Baladad, MMPHA, RMT
Faculty Research Adviser

Date: 4/13/3024
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APPENDIX B

Letter of Intent to the Dean to Conduct a Study

-” LLECES LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
) o Carlatan, City of San Femando, La Union, Philippines, 2500
Facebook: @LormaCMLS | E-mail: cmis@ionma, edy

. Py 12 1 e

haaren 18, 2028

Josephine ¥ Culgion-Milkan, MEMT EMT
Dean, LORMA Colege of Medical Loborgiory Science
Lo Colleges

Subject Bequest for Approval 1o ConoucT Research Experimentonon
Biear Dean hiikan,
SOeRTingE Wit @ LORMLA, S

e, e undeTgred thid-yeor Bocheior of Science in Mediool Loborghory JCence sugents of Lorma
Cobeges. humibly wiite fo request your approval To conduct the resecrch expesmentotion for our Sudy
enfitied: “Mokecroscope: Accuracy and Frocficobily of Commercially Availlable Keychain Microscopes.”

This sty aims 1o evoluare e capabiity of commerciaily avaliabie keycnaoin micmoscopes in ameming cel
mafpnoingy—parcuiany in e comext of peripnenal pisod wneor (PRS) ananis—in comperiion 1o
flanoard labofatony Microlcopel. TRROUGR il MISORcN, We JSE8E 10 eXpione e practicaity of ow-cosr
opticol 1008 in eduoaSional SATTINgS. especialy for Suaents N RSoURCE-IMITed emdonments,

Our experimentotiocn wil invohe o confroled comporson of PBS sides usng bofh comvenfional and
kEychain microscopes, with proper safety and ethicol considenafions in ploce. We abo infend fo consult
with our insmuctonr ana folow ol inctiutional guiceine: Mroughout the process.

Wie woukd b Trusy grateful for your IUDDOTT and PErmission 10 procesd Wi e impementation of g ey
ai port of our OCO0RMIC ond professional growtn

Thani you very much for your fime and fovorobie considerafion. We remain commithed fo upholding the:
walues and stondards of the Colege of Medical Loborasory Science.

by
- » Esa -I'n——__
Mﬁhummmi‘
Mm?ntmmﬂmmmm
h

& ol
ﬂ-u laton-Milan, MSMT, RMT
ORMA College of Medical Laboratory Science

31



APPENDIX C

Letters of Communication to the Target Samples

2 1 BOE LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
-""' A LS Carlatan, City of San Femando, La Union. Philippenes, 2500
S Facetook GRLormaCMLS | T ool crabsiisorrme oo

March 24, 2025

PLCOL Reynaido Mendozs
Chied of Police
Wigan Police Hation

Greetings with a LORMA omile!

We, the undersigned thind-year students from the LORMA - College of Medical La Soence, are curently
contiucting a resparch sledy entiled “MBRSCrOMCOPS: Accurscy Bnd Practicabimty of Commarciaily Lvallable
Kaychain Microscbpan.” This siudy = parl of ouwr academic requiremenis and mms o evaluste the socuracy and
mﬁ,ﬂmmhavﬂhmlnmmm.“ﬁﬁﬂrhmﬂjﬁWWDm
m-m—qmw "."'.-u.h ther potgrlial as portabie akermnatives o raditons

As par of owr resssrch process, we plan o condect our shudy B your nsbtution by wisiling pour clinical laboeatory o
perform on-sie evalkalions and data colection. 'We are humbly seeking your permisson and support 1o alow us access
o your facilty for Swe purpeas of assessing Bhe meroscopss n use and gathering insights from Regaered Medical
Technologisis (RMTs) and Pathologsis.

To enswre the crediblity of our researh, we kindly request the pariopation of your inssadtion's Regsiered Medicd
Technaiogists (RMTs) and Paithologsts who meet the blowng oriteria:

s Hold valid icerses 2z Regstered Medical Technologests (RMTs) and
# Have a minmum of one year of praclicsl sxperance lboused on PES uvsng Fadiional microscapy

Rost assured #hal all collecied diata will be irested with the wimost confidentiality and used solely for research purposes.
We are commifled o upholding athical ressarch principies, snsunng thal partiopanis’ nghis are polsoied, snd
maintaming the highesl standards of data privacy. If you hawe any guestions ar requine further darification. please feel free
= conlad [he lead propanenl

Name: Irigh Nicole C. Poscn (BULS W-1)
Phone number: 05326538108

E-malt nisinicode o00Ce Qo Sdl

We aim o complels the data gathering by March 31, 2025 Rest assuned thal 2l coliecied data will be ireated with the
wimaet monfidenlinfty and weed soiely for meesch perposes. 'We 2 committed o upholding elhical ressarch preciples.
ensuring thal pamicgants’ rights are protectsd, and manbseng e highesl standands of dats privecy. Thank you, and
ey your insStulion continee: o be blessed with sucoess.

¥ours respe cifully,

FEAN D AGLIND
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LORMA COLLEGE OF MEDICAL LARORATORY SCIENCE

-"""'”""u Caratan, Ciy of San Fermando, La Union, Phiippenes, 2500
S Facetook GRLormaCMLS | T ool crabsiisorrme oo
March 24, 2025
PLCOL Reynaido Mendoza
Chied of Police

Wigan Police Hation
Greetings with a LORMA omile!

We, the undersigned thind-year students from the LORKA - College dlhdmluhmi?'m“m
contiucting a resparch sledy entiled “MBRSCrOMCOPS: Accurscy Bnd Practicabimty of Commarciaily Lvallable
Kaychain Microscbpan.” This siudy = parl of ouwr academic requiremenis and mms o evaluste the socuracy and

¥ of commencaly avaiastle moosoopes n educational seltegs, specifically in analyong Penipheral Blood
Smears slhmed with Winght simn Ouw olyeciive = b sssess $her poleniial a8 porisbie alematives io Fadtions]

As par of owr resssrch process, we plan o condect our shudy B your nsbtution by wisiling pour clinical laboeatory o
perform on-sie evalkalions and data colection. 'We are humbly seeking your permisson and support 1o alow us access
o your facilty for Swe purpeas of assessing Bhe meroscopss n use and gathering insights from Regaered Medical
Technologisis (RMTs) and Pathologsts.

To enswre the crediblity of our researh, we kindly request the pariopation of your inssadtion's Regsiered Medicd
Technaiogists (RMTs) and Paithologsts who meet the blowng oriteria:

= Hold vald kcerses ax Regstered Medcal Technologests (RMTs | and
- H-lerl'lhll-umnl'uﬂl-rﬂrﬁmmﬂnhuﬂmﬂﬂmbﬂmﬂmr

Rost assured #hal all collecied diata will be irested with the wimost confidentiality and used solely for research purposes.
We are commifled o upholding athical ressarch principies, snsunng thal partiopanis’ nghis are polsoied, snd
maintaming the highesl standards of data privacy. If you hawe any guestions ar requine further darification. please feel free
= conlad [he leal propanent

Name: Irigh Nicole C. Poscn (BULS W-1)
Phone number: 05326538108

[E-rreil: 1 ST DOCEQIOVTTIE SO

We aim o complels the data gathering by March 31, 2025 Rest assuned thal 2l coliecied data will be ireated with the
wimaet monfidenlinfty and weed soiely for meesch perposes. 'We 2 committed o upholding elhical ressarch preciples.
ensuring thal pamicgants’ rights are protectsd, and manbseng e highesl standands of dats privecy. Thank you, and
ey your insStulion continee: o be blessed with sucoess.
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COLLFGES (T TR WA, T Tl e BT R W1 TR b1 M ST W S lElT e =
- o Caratan, City of San Formando, La Union, Philippinas, 2500
R Facebook: @LormaCMLS | E-mail: crvsiionm. ey

March 21, 2025

To Whom it May Concern
Gragtings with a LOSMA srmille!

We, the undessigned third-yess siudents from fhe LORMLS - College of Medical Lsbaratory Science, are surrently
conductng @ research study enstied “"Makecroscope: Accuracy and Pracficability of Commercially Awvailable
Heychain Microscopes™ This study = part of our scademic requirements and sims fo evaluale the acocurssy and
practicality of commanially avalable microscopes in educational sefings, specifically in analyzing Perpheral Biood
Smears stained wih VWeight stain. Our obeclve |5 to 3ssess ther polenial a3 porable avernatives 1o bradibonsl
microsoopes, thereby enhanoing laboratory education

As part of our research process, we plan o condust our study in your insilution by wisiing your climical laborsiory o
pasiorm on-site evaluaiions and data collection. Ve ame humbly seeiing your permission and support io allow us access
to your facility for the purpose of assessing the mecroscopes in use and gathering insights from Registered Medical
Technologisis (RMTs) and Fathologists.

To ensure the credibility of our research, we kindly regues! the parfsipabon of your nstituon's Registensd Medcal
Technologists (RMTs) and Pathologists who meet the following criteria:

& Hald valid icenses as Registered Medical Teshnalogists (RMTs) and Pathalogists.
s Havae a minimum of one year of practical experance focused on PES using traditional microscopy.

Rest sssured that all collecbed data will be ireated with the utmost confidentality and used solely for nessarch purposes.
‘We are commited to upholding ethical meseanch principles. ensuning that parlicipants’ rights are profected. and
mairisining the highest standards of data privacy If you have ary guestions o regquire further clarification, please feel free
to contact the lead proponent:

MName: Irish Nicole C. Ponce (EMLE HI-1)
Phone number; 08528038102
E-mail: irizhnicoks poncefbiomma ey

Ve aif b3 complete e data gathering by March 31, 2025 Rest assured that all sollected dals will be reabed with the
uimost confidentiality and used solely for research purposes. We are commitied o upholding ethical research principles.
ensuning thal paricipanis’ nghts are prodected, and mantaining the highest standards of data privacy. Thank you, and
may your insifuton continue to be blessed with sucoess.

MBMPHA,
Resaarch cipaor, LORMA College of Medical Laboralory Science
e i Foci—
ﬁ-u ulston-Wilan, MSMT, RMT
DRMA College of Medical Laboralory Sclance
L 3

Conforme
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m{.“l  Sri LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
S Carlatan, City of San Femando, La Umion, Phibppines, 2500
e Facebook: @LormaCMLS | E-mail: cris@lomma.edu

March 24, 2025

To Whom It May Concern
Greetings with a LORMA, smile!

We, the undersigned third-year students from the LORMA - College of Medical Laboratory Science, are currently
conducting a research study entited "Makecroscope: Accuracy and Practicability of Commercially Available
Keychain Microscopes.” This study is part of our academic requirements and aims to evaluate the accuracy and
prachcality of commercially avallable microscopes in educational seftings, specifically in analyzing Peripheral Blood
Smears stained with Wright stain. Our objective is to assess their pofential as portable altematives fo fraditional
microscopes, thereby enhancing laboratory education.

Ac part of our research process, we plan to conduct our study in your institution by visiting your ciinical laboratory to
pearform on-site evaluations and data collection. Ve are humbly seeking your parmission and support to allow us access
to your facility for the purpose of assessing the microscopes in use and gathering insights from Registered Medical
Technologists (RMTs) and Pathologists.

To ensure the credibility of our research, we kindly requeslt the participation of your institution's Registered Medical
Technologists (RMTs) and Pathologists who meet the following criteria:

« Hold valid licenses as Registered Medical Technologists (RMTs) and Pathologists.
« Have a minimum of one year of practical expenence focused on PBS using fraditional microscopy.

Rest assured that all collected data will be treated with the utmost confidentiality and used solely for research purposes.
We are committed to upholding ethical research principles, ensuring that paricipants' rights are protected, and
maintaining the highest standards of data privacy. If you have any questions or require further danfication, please feel free
to contact the lead proponent:

Name: Irish Nicole C. Ponce (BMLS lII-1)
Phone number: 09926938108

E-mail: inshnicole ponce@iorma eduy

We aim to complete the data gathering by March 31, 2025. Rest assured that all collected data will be treated with the
utmost confidentiality and used solely for research purposes. We are committed to upholding ethical research principles,
ensuring that paricipants’ rights are protected, and maintaining the highest standards of data privacy. Thank you, and
may your institution continue to be blessed with success.

Yours respectfullv.

Ce—
Ii(li;lé;n B. hltdld. MMPHA, RMT
tor, LORMA College of Medical Laboratory Science
,;,”1 A
ne V. ton-Milan, MSMT, RMT
DRMA College of Medical Laboralory Science

Conformed;
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@y corrcrs WORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
A 2 g Carlatan, City of San Fernando, La Union, Philippines, 2500
: Facebook: @LormaCMLS | E-mail: crmis@lorma edy

March 1§ 2025

To Whom It May Concern,

Greetings with a LORMA smile!

We, the undersigned third-year students from the LORMA - College of Medical Laboratory Science, are currently
conducting a research study itled "Mal pe: A y and Practicability of Commercially Available
Keychain Microscopes.” This study Is part of our academsc requirements apd aims to evaluate the accuracy and
practicality of labl pes In educational settings, specifically in analyzing Peripheral Blood

Smears stained with Wright stain. Our objective is to assess their potential as portable alternatives to traditional
microscopes, thereby enhancing laboratory education.

As part of our research process, we plan to conduct our study In your municipality by visiting your clinical
laboratory to perform on-site evaluations and data collection. We are humbly seeking your permission and support
to allow us access to your facility for the purpose of assessing the microscopes in use and gathering insights from
R d Medical Technologists (RMTs) and Pathologists. -

To ensure the credibility of our research, we kindly request the participation of your institution’s Registered
Medical Technologists (RMTs) and Pathologists who meet the following criteria:.

« Hold valid licenses as Registered Medical Technologists (RMTs) and Pathologists.
e Have a minimum of one year of practical experience focused on P8S using traditional microscopy.

Rest assured that all collected data will be treated with tne utmost confidentiality and used solely for research
purposes. We are committed to upholding ethical research principles, ensuring that participants’ rights are
protected, and maintaining the highest standards of data privacy. If you have any questions or require further
clarification, please feel free to contact the lead proponent

Name: Irish Nicole C. Ponce (BMLS Ill-1)
Phone number: 09926938108
E-mail: jrishnicole.ponce@lorma edu

We aim to complete the data gathering by March 31, 2025. Rest assured that all collected data will be treated with

the utmost confidentiality and used solely for research purposes. We are d to upholding ethical h
principles, ensuring that participants” rights are p d, and maintaining the highest standards of data privacy.
inue to be bl with success.

Thank you, and may your [:

Mn(r;a:{on B. Baladad, MMPHA, RMT

Research COO?W LORMA College of Medical Lahoratory Science

¢ Yhf o+
Ji ne V. Culaton-Milan, MSMT, RMT
De ORMA College of Medical Laboralory Science

Conformad:
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RLATRY COLLEGES Carlatan, City of San Fernando, La Union, Philippines, 2500 @

Eade EXES S

Facebook: @LormaCMLS | E-mail: cmis@lorma edu

April _{ |, 2025

OFFICT CF THE BIRYDR

e san T S Y

HON. DIVINA C. FONTANILLA } r'":. v .-ﬂ;:(r-. -;[' EB}
Municipal Mayor 1, DRICS i
Bacnotan, La Union TIE. -

BY:
Greetings with a LORMA smilel BACKOTAILLAUNICH

.

We, the undersigned third-year students from the LORMA - College of Medical Laboratory Science, are currently
conducting a research study entitled "Makecroscope: Accuracy and Practicabllity of Commerclally Available
Keychain Microscopes.” This study is part of our academic requirements and aims to evaluate the accuracy and
practicality of commercially available microscopes in educational settings, specifically in analyzing Peripheral Blood
Smears stained with Wright stain. Our objective is to assess their potential as portable altematives to traditional
microscopes, thereby enhancing laboratory education.

As part of our research process, we plan to conduct our study in your municipality by visiting your clinical laboratory to
perform on-site evaluations and data collection. We are humbly seeking your permission and support 1o allow us access
to your facility for the purpose of assessing the microscopes in use and gathering insights from Registered Medical
Technologists (RMTs) and Pathologists.

To ensure the credibility of our research, we kindly request the participation of your institution's Registered Medical
Technologists (RMTs) and Pathologists who meet the following criteria:.

e Hold valid licenses as Registered Medical Technologists (RMTs) and Pathologists.
e Have a minimum of one year of practical experience focused on PBS using traditional microscopy.

Reslaswadﬂmaﬂwﬂeusddatamﬂbeh'eatedmmeuﬂnostmnﬁdenﬂaltyawusedsdcufumwm.
We are committed to upholding ethical research principles, ensuring that participants’ rights are protected, and
mmwmdmm.nmmwmammm.mum
to contact the lead proponent:

Name: Irish Nicole C. Ponce (BMLS I1I-1)
Phone number: 09926938108
E-mall:

We aim to complete the data gathering by April 10, 2025. Rest assured that all collected data will be treated with the
utmost confidentiality and used solely for research purposes. We are committed to upholding ethical research principles,
ensuring that participants’ rights are protected, and maintaining the highest standards of data privacy. Thank you, and
may your institution continue to be blessed with success.

CE
APRIL LLANUEVA
VEN M. JALAVERA
Noted by:
e G e _~
ﬁéﬁﬂ.m.umm
Research . College of Medical Laboratory Science
e ) or—
.an. n, MSMT, RMT
ORMA College of Medical Laboralory Science
Conformed:
(Signature over printed nome)
(Dote signed)

Scanned with CamScanner
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vy — LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
""“‘"""’ Carlatan, City of San Fernando, La Union, Philippines, 2500
Facebook: @LormaCMLS | E-mail: crilsinlonma adu

o At 1 0 i Pt

March 20 2025

HoM. GRARY N. PiMzOM

Municipal Mayor
Luna, La Union

Greetings with a LORMA smilel

We, the undersigned third-year students from the LORMA - College of Medical Laboratory Science, are curmnﬂy
conducting a research study entitled “Makecroscope: Accuracy and Practicability of C clally A
Keychain Microscopes.” This study is part of our academic requirements and aims lo evaluate the accuracy and
practicality of commercially available microscopes in educational settings, specifically in analyzing Peripheral Blood
Smears stained with Wright stain. Our objective is to assess their potential as portable alternatives to traditional
microscopes, thereby enhancing laboratory education.

As part of our research process, we plan to conduct our study in your municipality by visiting your dinical laboratory to
perform on-site evaluations and data collection. We are humbly seeking your permission and support to allow us access
to your facility for the purpose of assessing the microscopes in use and gathering insights from Registered Medical
Technologists (RMTs) and Pathologists.

To ensure the credibility of our research, mMmmtthwmmﬁmanMMmul
Technologists (RMTs) and Pathologists who meet the following criteria

e Hold valid licenses as Registered Medical Technologists (RMTs) and Pathologists.
* Have a minimum of one year of practical experience focused on PBS using traditional microscopy.

Rest assured that all collected data will be treated with the utmost confidentiality and used solely for research purpeses.
We are committed 1o upholding ethical research principles, ensuring that participants' rights are protected, and
maintaining the highest standards of data privacy. If you have any questions or require further clarification, please feel free
to contact the lead proponent:

Name: Irish Nicole C. Ponce (BMLS Iil-1)
Phone number: 09926938108
E-mall: irishnicole ponce@lorma. edu

We aim to complete the data gathering by March 31, 2025. Rest assured that all collected data will be treated with the
utmost confidentiality and used solely for research purposes. We are committed to upholding ethical research principles,
ensuring that participants’ rights are protected, and maintaining the highest standards of data privacy. Thank you, and
may your institution continue to be blessed with success.

RECEIVED
OFFICE OF
Hon. GARY N. PINZON
Municipal Mayor
Luna, La Union
Date: Mouch to. 015 . Time:!\'11 Al
Received By
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COLLEGES LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
e e Cariatan, City of San Fernando, La Union, Philippines, 2500 e
Facebook: @LormaCMLS | E-mail. crmis@lorma edu -
April __, 2025
Dr. Ameriito Nuesca
Anatomic and Clinical Pathologist
Santol, La Union

Greelings with a LORMA smilel

MNWMMMMIMLORMA College of M I Laboral Sci are currently

a research study entiled "Makecroscope: Accuracy and Prmumydc«nmmlmy Avallable
chhalnlllcrucom mmhmdwaaﬁnicmqwmmmmmmtemeawand
practicaiity of commerdially available microscopes in educational seftings, spedifically in analyzing Peripheral Blood
Smears stained with Wright stain. Our objective is o assess their polential as portable alleratives lo traditional
microscopes, thereby enhancing laboratory education.

nmdwmmnmmm»ummwmmmmmm“mwmumm
permission end support lo allow us access 1o your laboralory for the purpose of g the micr pes in use and
gathering insights from you as a Pathologist.

To@thmManmmMunWImmmm

« Holds a vaild license as a Pathologist.
« Has a minimum of one year of practical experience focused on Peripheral Blood Smear analysis using traditional

Mmuummmummnmmmnwammmmm
We are commitied to upholding ethical research principles, that rights are protected, and
nwmuumuwmnq Hywm'uqmunrnwmmnrdum please feel free

maintaining
to contact the lead

Name: Irish Nicole C. Ponce (BMLS I11-1)
Phone number: 09926938108
E-mall: inshnicole ponce@ioma edu

nummmmwwmmmmnmammmumumn
mmmmhmMMMmmmmmmm
ensuring thal participants’ rights are protected, and maintaining the highest standards of data privacy.
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@D co1ices  LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE . v,
o Carlatan, City of San Femando, La Union, Philippines, 2500
Facebook: @LormaCMLS | E-mail: crnls@lorma edu

S . 5 gt T

March 2025
To Whom It May Concern,
Greetings with a LORMA smilel

We, the undersigned third-year students from the LORMA - College of Medical Laboratory Science, are currently
conducting a wa@Menﬂ&d'm:mthdmnWAﬂm
Keychain Microscopes.” This study is part of our academic requirements and aims to evaluate the accuracy and
practicality of commercially available microscopes in educational settings, specifically in analyzing Peripheral Blood
Smears stained with Wright stain. Our objective is to assess their potential as portable alternatives to traditional
microscopes, thereby enhancing laboratory education.

As part of our research process, we plan to conduct our study in your municipality by visiting your clinical

laboratory to perform on-site evaluations and data collection. We are h bly seeking your per and support

to allow us access to your facility for the purpose of assessing the microscopes in use and gathering insights from
egi d Medical Technologists (RMTs) and Pathologists.

To ensure the credibility of our research, we kindly request the participation of your institution’s Registered
Medical Technologists (RMTs) and Pathologists who meet the following criteria:.

e Hold valid licenses as Registered Medical Technologists (RMTs) and Pathologists.
e Have a minimum of one year of practical experience focused on PBS using traditional microscopy.

Rest assured that all collected data will be treated with the utmost confidentiality and used solely for research
mm:nwmﬂmmucmhlmmhprhdples.enﬂﬂn(ﬂmpamdwnu‘rimsam
pmemd.mmmmwmmmormm.ummwmmamumw
clarification, please feel free to contact the lead proponent:

Name: Irish Nicole C. Ponce (BMLS 111-1)
Phone number: 09926938108
E-mail: irishn. i lorma.ed:

We aim to complete the data gathering by March 31, 2025. Rest assured that all collected data will be treated with
the utmost confidentiality and used solely for research purposes. We are committed to upholding ethical research
principles, ensuring that participants’ rights are protected, and maintaining the highest standards of data privacy.
Thank you, and may your institution continue to be blessed with success.

M"hﬂc] (.g(o-.a'clr f(o‘}ﬂctl
vy tmmw\ 3-"*1]‘)'
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@R ot rcrs LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
— ey Carlatan, City of San Femando, La Union, Philippines, 2500
Facebook: @LormaCMLS | E-mail: cris@lorma edu

ALITY

March , 2025 ’ Wy r: n: THE MAYOR
To Whom It May Concern, -ln'uzm
Greetings with 2 LORMA smile! Menetved byl
We, the undersigned third-year stud from the LORMA - College of Medical Laboratory Science, arz currently
conducting a research study entitied "Mak A and Practicability of C ilabl
Keychain Microscopes.” Tm: sludy is part of our mdemk requlremenu and aims to evaluate the a::uracv and

y of micr in ed gs, specifically in analyzing Peripheral Biood
Snnrsmudmmmm Ouroﬂecllveistalmlhmr as portable alte to i

Y g y education.

As part of our ruean:h process, we plan to conduct our study in your mmlclpamy by visiting your clinical
Y to pe on-site evals and data collection. We are humbly g your permi and support

mallowmmsshumbdmvfnnhepurpoudamhgme microscopes in use and gathering insights from
| Technologists (RMTs) and Pathologists.

To ensure the credibility of our research, we kindly request the participation of your institution’s Registered
Technok (RMTs) and Pathologists who meet the following criteria:.

*  Hold valid li as Regi d Medical Technologists (RMTs) and Pathologists.
- Hmammmdmwardmulmhcusedmmwngmdmomlmlcrouopy

Rmmwdlhﬂalmlhdzddauuﬂlhmwdwhh&emmmﬁdemh!tymdmdsolﬁyfaru«mh

P We are to upholding ethical research principles, ensuring that participants’ rights are
mwmmwmmmdanmq If you have any questions or require further
clarification, please feel free to contact the lead proponent:

Name: Irish Nicole C. Ponce (BMLS 11I-1)
Phone number: 09926938108

We aim to complete the data gathering by March 31, 2025. Rest assured that all collected data will be treated with
the utmost confidentiality and used solely for research purposes. We are committed to upholding ethical research
principles, ensuring that participants’ rights are protected, and g the high dards of data privacy.
Thank you, and may your i { to be bk d with

APRI ILLANUEVA
VE| JALAVERA
Noted by:

. ——— e -
MMPHA, RMT
m&‘_—. LORIMCdodeLms&m
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LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
Carlatan, City of San Fernando, La Union, Philippines, 2500
Facebook: @LormaCMLS | E-mail. crnisanionma edl

COLLEGES

e P b 8 B St

March 18, 2025

ATTY. ALELI U. CONCEPCION
Municipal Mayor
Balaoan, La Union

Greetings with a LORMA smile!

We, the undersigned third-year students from the LORMA - College of Medical Laboratory Science, are currently conducting a
research study entitled "Makecroscope: Accuracy and Practicability of Commercially Available Keychain Microscopes.” This study is
part of our academic requirements and aims to evaluate the accuracy and practicality of commercially available microscopes in
educational settings, specifically in analyzing Peripheral Blood Smears stained with Wright stain. Our objective is to assess their
potential as portable alternatives to itional mic thereby enhancing laboratory education.

As part of our research process, we plan to conduct our study in your municipality by visiting your clinical laboratory to perform
on-site evaluations and data collection. We are humbly seeking your permission and support to allow us access to your facility for the
purpose of assessing the microscopes in use and gathering insights from Registered Medical Technologists (RMTs) and Pathologists.

ToensureIhecredlbilitvo!ourresear:h,wekindlv L the participation of your instituti ‘s Regi d Medical Technolog

(RMTs) and Pathologists who meet the following criteria:.

e Hold valid licenses as Registered Medical Tech logists (RMTs) and Pathologist

e Have a minimum of one year of practical experience focused on PBS using traditional microscopy.

Rest assured that all collected data will be d with the utmost confidentiality and used solely for research purposes. We are
committed to upholding ethical research principles, ensuring that participants’ rights are protected, and maintaining the highest
standards of data privacy. If you have any questions or require further clarification, please feel free to contact the lead proponent:

Name: Irish Nicole C. Ponce (BMLS 11l-1)
Phone number: 09926938108

We aim to complete the data gathering by March 31, 2025. Rest assured that all collected data will be treated with the utmost
confidentiality and used solely for research purposes. We are committed to upholding ethical research principles, ensuring that
participants’ rights are protected, and mai ing the high dards of data privacy. Thank you, and may your institution
continue to be blessed with success.

P, §
pﬁ. 1' tgnicipal Oovernment of Basom, La Union

f Document Tracking System
I
(I
CERCESAESNISRT

“ ECEIVE

APRIL LLANUEVA oo
Lontrol e
VENI M. FALAVERA “mm
Noted by:
S s G P—
B. Baladad, MMPHA, RMT
Research U . LORMA College of Medical Laboralory Science
¢ Yh) o
gﬁm\f. lan, MSMT, RMT
ORMA College of Medical Laboralory Science
Conformed:
(Signature over printed name)
(Date signed)
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APPENDIX D

Approval Letter from LORMA Colleges - Review Ethics Committee

(LC-REC)
LC-ADT o IR
AprmTaL LETTER

COLLEGES REC Reference o DOEE-G1

Fepany I4, JO0%

Tac Jeanne Princess Aguing, Angeli Jeah Comilang, Michaela Luisa Flordels, irish Micole Ponce, Venice Jane Talavera

and April boy Villanuweva
LORMA Colleges, College of Medical Labsoratory Science

Subject: Approval of the Research Study “THE EFFECTIVENESS OF COMPMERCIALLY - AVAILABLE MICROSCOPE IN
ASSESSING THE ACCURACY OF CELL MORPHOLDGY AND ITS PRACTICABILITY THROUGH RESOLUTION TEST™ by the
Research Ethics Commitiee [REC)

Dear Researchers,

The Research Ethics Commities (REC) has reviewed your application to conduct the above-mentioned research
stedy in the LOCALE OF STWDY with you as the Principal investigators within the duration of February 24, D025 to
February 14, 2036,

The Following documents hawa baan reviewed and appraved:

1. Letter of intent to Conduct the Study

2. Endorsement of the Research Technical Panel
3. Title and Starement of the Problem/ Objective
4. Literature Rpwvigw

5. Methods and Procedures

6 Population and Locale

7.  Exclusionfinclusion Criteria

B Data Analysis

9. Ethical Considerations

We approve the study to be conducted in the presented form provided the following are integrated in the final
research protocol:

1. The reseanch paradigm will be revised fram the FP-0 Model to a causal paradigm.

2. Ethical considerations should be clearly specified in the manuscript — voluntary participation, ananymity,
confidentiality, non-maleficence &nd the right to withdraw of the respondents. Specify also the amount of bload
o be extracted and for how many studsnts.

3. In the data gathering protedure, revisit page 30 = the statement seems not about the procurement of the kit but
mare about promoting the kit, Provide also the validation of the questionn aine.

4. Clearly describe the approval process of the study, provide an informed cansent form for the students for blood
extraction and state the ICF as if directly communicating with the respondents.

None of the Invedtigators participating in this study took part in the decision making and woting procedune for this
study.

The institutional REC expects to be informed about the progress of the study, any resision in the protocal before
implementation and participants’frespondents’ inf tionfinfarmed o i Likewise, you are required to proside the
Board a copy of the final report.

Yours Sincerely,
oA §r AAg
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Informed Consent Form

LC-REC Form #009
|00)2 Y INFORMED CONSENT FORM

COLLEGES

INFORMED CONSENT FORM

INSTRUCTION: Please accomplish the form and ensure that all necessary documents
are included in your submission.

GENERAL INFORMATION:

Title of the Study: Make-roscope: Accuracy and Practicability of Commercially
Available Keychain Micr

REC Code : 8024 No. of Study Participants: 50 Study

Site: 1st Congressional District of the Province of La Union, Philippines

Name of Researcher/s: Jeanne Princess D. Aquino. Angeli Jeah V. Comilang, Michaela
Luisa A. Flordelis, Irish Nicole C. Ponce, Venice Jane M. Talavera, and April Joy

Villanueva

Contact Information: Telephone Number: N/A Mobile Number: 09166429573
Fax Number: N/A Email:irishnicole. ponce@lorma.edu

Name of Institution: Lorma Colleges
Institution’s Address: Brgy. Carlatan, City of San Fernando, La Union

Type of Study: o Sponsored Clinical Trial 0 Biomedical Research
o Researcher-Initiated Clinical Trials o Stem Cell Research
o Health Operations Research 0 Genetic Research
o Social or Behavioral Research o Others:
0 Public Health or Epidemiologic
Source of Funding: / Self-Funded oScholarship/Research Grant
o Government-Funded o Institution-Funded
o Sponsored by Pharmaceutical Company
g Others:
Duration of the Study:Start Date: August 2024 End Date: May 2025
INTRODUCTION

This research compiles insights from recent advancements in commercially obtainable

microscopes, particularly focusing on their use in educational settings. Wang et al.
2023) analyzed the efficiency of these microscopes in routine laboratory tasks

underscoring their cost-effectiveness and practical usability. These microscopes merge
superior optical capabilities with digital integration, rendering them a viable substitute
for pricier, high-end models that are fr ntlv utilized in r rch vet not al

accessible in _educational institutions. In a related context. Smith and Johnson (2022)
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explored the implementation of digital microscopes in fieldwork and point-of-care,
underscoring their user-friendliness and real-time imaging features. These instruments
are especially advantageous for promoting interactive educational experiences., as they

enable learners to observe and examine specimens instantly, boosting involvement and
inderstanding. Digital microscopes are also advantageous in environments with limited
resources, offering an attainable substitute for schools that might lack the financial
means for conventional models. Microscopy technology has experienced significant
advancement in recent years. and the presence of commercially affordable microscopes
is_altering how microscopy is incorporated into educational methodologies. This
investigation, titled “Make-roscope: Accuracy and Practicability of Commercially
Available Keychain Microscope,” aims to evaluate how these microscopes can enhance
laboratory experiences in educational settings. By concentrating on their accuracy,
reliability, and cost-efficiency, this study aims to determine how these instruments can
improve science education and bridge the gap between traditional and modern

microscopy techniques in the classroom.

PURPOSE OF RESEARCH

This research aims to evaluate the practicability and effectiveness of commercially
available keychain microscopes as educational tools for microscopy training. It focuses
on their ability to provide clear and accurate images of Peripheral Blood Smears (PBS)
stained with Wright Stain, comparing them to traditional compound microscopes. The
study explores their usability, portability, and cost-effectiveness. particularly for
students and institutions with limited access to standard laboratory equipment. It also
examines student perceptions regarding ease of use and learning experience when
tilizing kevchain micr Additionally, the r rch investi hether th
microscopes can enhance engagement and support independent learning outside the
laboratory. By analyzing user feedback, it aims to determine their role in reinforcing
theoretical and practical microscopy knowledge. Ultimately, the study seeks to provide
data-driven insights into the potential of keychain microscopes as accessible and

practical educational tools.

TYPE OF RESEARCH INTERVENTION
1. Participant Selection

The study will employ_stratified sampling to identify and select participants who

xpertise in laborat racti rticularly in peripheral bl mear analysi
and microscopy. This method ensures the inclusion of individuals who can provide
relevant and meaningful data aligned with the research objectives. The participants will
include registered medical technologists and pathologists with at least one year of
experience using traditional compound microscopes. They will be drawn from the
Municipal Health Units located in Bacnotan, Balaoan, Bangar, City of San Fernando,
Luna, San Gabriel, San Juan, Santol, and Sudipen, within the first congressional district

of La Union. This strategy guarantees that the study is conducted with participants who
have substantial and practical knowledge in the field.

2. Voluntary Participation
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Participation in this study is entirely voluntary. Participants are under no obligation to

take part and may decline or withdraw from the study at any stage without needing to
provide an explanation. To reinforce the voluntary nature of participation, the

researchers will provide all participants with an Informed Consent Form. which outlines
h ! I res, risk nefi n nfidentiality _m I nl

participants who provide written informed consent will be included in the study.

3. Procedures

The study will follow a systematic and ethical approach to ensure accurate data
collection and evaluation. Initially, participants, including registered medical

technologists and pathologists, will attend an orientation session. During this session,
they will be briefed on the study's objectives, procedures, and ethical guidelines,
ensuring transparency and an opportunity to address any questions. Written informed

consent will be obtained from all participants, affirming their voluntary participation
and understanding of the study process. The data gathering procedure for this study will

n maticall nsure th I nd reliabili f the results. Th

process will begin by preparing two groups: the experimental group, which will use the
commercially available microscope. and the control group, which will use the
traditional compound microscope. After using the microscope kits, participants will
complete a structured questionnaire. All data, including feedback and survey responses,
will be securely stored to maintain confidentiality. The findings will be analyzed to
draw _meaningful conclusions about the practicality and effectiveness of commercially
available microscope kits in laboratory and educational settings

4. Risks

This study poses no known risks to participants. The intervention involves the use of
mmerciall ilable micr: ki hich h n m fe for routin

Efforts will be made to minimize any potential inconvenience or discomfort during the
study, such as ensuring participants have access to an appropriate workspace, necessary
supplies. and adequate time for the intervention.

5. Benefits

By participating in this study, laboratory professionals will have the opportunity to
contribute valuable insights regarding the practical application of commercially
available microscope kits in educational settings. This research may provide valuable

insights to enhance laboratory teaching strategies and training in educational settings.
Additionally, the feedback provided by participants may serve as a basis for refining the

1gn of commerciall ilable micr kit

6. Reimbursements

Participants will not receive monetary or material compensation for their participation.
However, their contribution will be acknowledged as an integral part of the research

process, highlighting the significance of their role in achieving the study’s objectives.
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7. Confidentiality

All personal information and responses collected during the study will remain
confidential. Participant responses will be anonymized and used exclusively for

academic purposes. Data will be securely stored and accessible only to the researchers.

8. Sharing of Results

The findings of the study will be shared through academic publications or presentations,
but no personally identifiable information will be disclosed. The dissemination of

results will focus on overall trends and conclusions drawn from the study. maintaining
the anonymity of all participants.

9. Right to Refuse or Withdrawal

Participants have the right to refuse or withdraw from the study at any time without

penalty. Should a participant withdraw, any data they have provided will be excluded
from the study.

10. Who to Contact
For any concerns or inquiries, participants may contact Irish Nicole C. Ponce, the

research leader. via email at irishnicole.ponce@lorma.edu or by phone at 09166429573.

Participants are encouraged to communicate any questions or issues regarding their
participation in the study.
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APPENDIX F

Letter of Request for Laboratory Materials

mm— LORMA COLLEGES
LORMA JeRRRIEE Carlatan, City of San Fernando
-_n:::—-l'rr-_ml.w- La Unlon, 2500 FI'II'IDPMH

COLLEGE OF MEDICAL LABORATORY SCIENCE

e e e e

RESEARCH 2 REQUEST FOR LABORATORY MATERIALS

Title of Research: ACCURACY AND PRACTICARILITY OF COMMERCIALIY AVANLABLE MICROSCOPE
Apprommate date of use: February - Rpril 2025

MATERIAL/REAGENT | AMOUNT NEEDED NOTES - STOCKES
Wright-Giemsa Stain —ald l bottle C /i ifnled fl}gm_
Compound Microscope g.-a""” 5\ fropehrin W
R [a—— E ff ——
e —

Research Adviser, CMLS

Confirmed and verified by:

? ;a C1ELET]
ratary an, CMLS

T,

et
(A G AOE PO LES R
[ ]
el oy g v

l RS
LA
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APPENDIX G

Letters for the Validity and Reliability Testing

EL‘JLLF_{.I-'_‘- LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
Caratan, City of San Femando, La Union, Philppines, 2500
Facobook- {@LommaChLSE | E-mail crmisiilormna odu

e L

Mlarch 7, 2025

To Whom It May Concern.
Greetings with 3 LORMA smikz!

We, the undarsipned Third Year Bachelor of Sclence in Medical Laboratory Sclence students from LORMA
College of Medical Laboratory Science, are conducting a study entitied “Makecroscopa: Accuwracy and
Pracricability of Commercially Available Ezychain Microsoopes "™ As part of this soudy, we kindly imeite you
to participate in the walidity testing of the research quastionnaire we have developed.

The aim of this study is to ewaluate the effectivensss and practicality of commercially available
microscopes in educational settings, specifically for analyzing Peripheral Biood Smears stained with
Giemsa stain. To ensure that our research guestionnaine is valid, we are conducting validity testing, and
your fesdback will be instrurnental in ing the consk cy and dependability of the qguestionnaine.

As a participant in the walidity testing, you will be asked to complete the guestionnaire and provide
feedback on its clarity, ease of undersanding, and any areas that mey nesd further improvement. Your
valuable input will help us refineg the guestionnaire and ensure that it can effectively capture the data
neaded for our study.

Fleaze note that participation iz voluntary, and you may withdraw at any time without any
consaquences. Al information you provide will be kept confidental and used solely for the purposes of
this study.

Should you have any guestions or need further clarification regarding the study or your participation,
please do not hesitate to contact the lead resssrcher:

Mame: Irish Nicole C. Ponce (BMLS 111-1)
Phone number: 09926538108

E-miail irizhnicole ponceSigrmg edy

Once again, we sincarely thank you for your valuable contribution to this study. Your participation will
significantly enhance the quality and credibility of our research.

Thank you for your kind support, and may you continue to be blessed.
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m” LLEGES LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
) ‘ Carlatan, City of San Fermnando, La Union, Philippines, 2500
Facebook: @LormaCMLS | E-mail: crlsi@ionma edu

P st b 4 gty

March 7, 2025

To Whom It May Concern,
Greetings with a LORMA smile |

We, the undersigned Third Year Bachelor of Science in Medical Laboratory Science students from LORMA
College of Medical Laboratory Science, are conducting & study entitled “Makecroscope: Accuracy and
Practicability of Comme rcially Available Keychain Microscopes” As part of this study, we kindly invite you
to participate in the validity testing of the research questionnaire we have developed.

The aim of this sudy is to evaluate the effectiveness and practicality of commercially available
microscopes in educational settings, specifically for analyzing Peripheral Blood Smears stained with
Giemsa stain. To ensure that our research questionnaire iswvalid, we are conducting validity testing, and
your feedback will be instrumental in assessing the consistency and dependability of the questionnaire.

As a participant in the wvalidity testing, you will be asked to complete the guestionnaire and provide
feedback on its clarity, ease of undersanding, and any areas that may need further improvement. Your
valuable input will help us refine the questionnaire and ensure that it can effectively capture the data
needed for our study.

Please note that participation is voluntary, and you may withdraw at any time without any
consequences. All information you provide will be kept confidential and used solely for the purposes of
this study.

Should you have any questions or need further clarification regarding the study or your participation,
please do not hesitate to contact the lead researcher:

Mame: Irish Nicole C. Ponce (BMLS llI-1)
Phone number: 09926338108
E-maill: irishnicole ponce @iorma ey

Once apgain, we sincerely thank you for your valuable contribution to this study. Your participation wil
significantly enhance the quality and credibility of our research.

Thank you for your kind support, and may you continue to be blessed

Yours respectfully,

TEANN ESS D, AGUIND
! L
MICHAREA LLNSA A FLORDELIS
CE

APRIL LLANUEVA
VEN M. JALAVERA
Noted by:

. e ow B e -
Hi(ﬁ:{on B. Baladad, MMPHA, RMT
Research LORMA College of Medical Laboratory Science

& o
ne V. Culaton-Milan, MSMT, RMT
ORMA College of Medical Laboralory Science
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Carlatan, City of San Femando, La Union, Plulippinas, 2500
Facebook: @LormaCMLS | E-mail: crmisi@ionma. edu

St Pty 11 4 Eryitn e

Ry oo =ORMA COLLEGE OF MEDICAL LABORATORY SCIENCE @

March 7, 2025

To Whom It May Concern,
Greetings with a LORMA smiile |

We, the undersigned Third Year Bachelor of Science in Medical Laboratory Science students from LORBAA
College of Medical Laboratory Science, are conducting a study entitled “Makecroscope: Accuracy and
Practicability of Comme reially Available Keychain Micrascopes.” As part of this study, we kindly invite you
to participate in the validity testing of the research questionnaire we have developed.

The aim of this sudy is to evaluate the effectiveness and practicality of commercially available
microscopes in educstional settings, specifically for analyzing Peripheral Blood Smears stained with
Giemsa stain. To ensure that our research questionnaire is valid, we are conducting validity testing, and
your feedback will be instrumental in assessing the consistency and dependability of the questionnaire.

As @ participant in the wvalidity testing, you will be asked to complete the guestionnaire and provide
feedback on its clarity, ease of underganding, and any areas that may need further improvement. Your
valuable input will help us refine the guestionnaire and ersure that it can effectively capture the data
needed for our study.

Please note that participation is voluntary, and you may withdraw at any time without any
consequences. All information you provide will be kept confidential and used solely for the purposes of
this study.

Should you have any guestions or need further clarification regarding the study or your participation,
please do not hesitate to contact the lead ressarcher:

Name: irish Nicole C. Ponce (BMLS 11-1)
Phone number: 02926938108
E-mail: irishnicole ponce@lorma edu

Omce again, we sncerely thank you for your valuable contribution to this study. Your participation wil
significantly enhance the quality and credibility of our research.

Thank you for your kind support, and may you continue to be blessed.

Yours respectfully,
Y/

TR

Noted by:

e L
an.mmqumm
Research . LORMA College of Medical Laboralory Science

.

e ") oo—
iﬁ-\t ulaton-Milan, MSMT, RMT
ORMA College of Medical Laboratory Science
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-‘ LLBCES LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
. Carlatan, City of San Femando, La Union, Philippenes, 2500
Facebook: (@LormaChLS | E-mail. cmisi@iorma. edy

March 10, 2025
To Whom It May Concermn,
Greetings with a LORMA smils!

‘We, the undersigned third-year Bachelor of Science in Medical Laboratory Science students from the
LORMA College of Medical Laboratory Sclence, are conducting & study entitled: “Makecroscope:
Accuracy and Practcability of Commerdally Aveilsble Keychain Microscopes” 25 part of our academic
requirements.” The purpose of this study is to evaluate the accuracy and practicality of commercially
wailable microscopes in sducational semmings, specifically in analyzing Periphersl Blood Smears stained
with Wright stain. This stwdy will assess their reliability and potential as portable alternatives to
traditional microscopes, enhancng laboratory education.

As part of our research process, we are conducting reliability testing of the guestonnaire we developed
for the study. We are sesking your kind permission to imvolve your institution’s Registered Medical
Technologists [RMTs) and Pathologists as participants in this reliability testing phase.

To be eligible for parocipation, the professionals must:
= Hold valid icenses as Registered Medical Technologists (RMTs) and Pathologists.
=  Have 8 minimum of one year of practical experience focused on traditional microscopy.

Your support and approval would greatly contribute to ensuring that our data mollection tool is effective
and sccurate. If you agree to participate, we kindly reguest that you allow us to distribute the
guestionnaire to your professionals for their feedback. Rest assured, all responsss will be kspt
confidentizl, and their involvement will be solely for the purpose of testing the reliability of the
guestionnaire. We would like to assure you that all information gathered will be treated with the utmaost
confidentality. We are committed to ensuring the anonymity of all participants, a3 well as to adhering to
the highest standards of data privacy. All collected data will be used solely for the purposes of this study,
and ethical considerations swch as bensficence will be strictly observed to ensure that the participants'
rights are protected.

If you hawve any guestions or need further clarification, pleass feel free to contact the lead proponent:
Nama: Irish Nicole C. Ponce (BMLS 111-1)
Phone number: 09526538108
E-mail: irishnicole. ponce@/orma.edu

We respectfully await your favorable reply and thank you in advance for considering our request. Your
participation in this process would be invaluable to the sucress of owur study. Thank you, and may you
and your institution continue to be blessed.

Mgn;ﬁna.mu.mmi"
Awsparch ator, LORMA Collage of Medical Laboraiony Science

e W ovs—
ﬂ—u ilan, MSMT, RMT
ORMA College of Medical Laborafory Science
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-tlillh-h LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
Au—— Carlatan, City of San Fermando, La Union, Philippanes, 2500
Facsbook @@ omeCMMLS | E-mail | omisiEiionme ey

Mbsrch 11, 2025
T Whom B May Concesm,

Greetings with a LORKA smile!

We, the undervigned thard-year Backelar of 5o in Medical Lak -~ - frarm the
LOAMA College of Medical Laboratory Scence, are conducting a u-udu md “Mshecroscope:
Arcuracy amnd Practicability of Commercially Asailable Esypchain Meooscopes™ & part of owur academic
requiremments.” The purpose of thia study = o evaluate the accuracy and practicality of commercially
available microsopes i educational settings. specifically i anabpring Peripheral Blood Smeaers slained
with 'Wright stain. Thia study will msess their rellabiity and potential @& portable alternatives to
traditional microscopes, enhancing aboratory educastion.

Ax part of our rescarch process, we are conducting relishility testing of the quelSonnaine we deve loped
lor the stusy We are weeling your kind permssion to imvolve youw institution’s Registered Medical
Technologists (R Ts) and Pathologisis as particpants in this reliabiity testing phase.

To be aligible for participation, the profesmionsh must:
= Hold valid Bcemses as Regatered Medical Technologists (RMTs) and Pathologists.
= Hawe 2 minimum of one year of practical experience focused on tradib onasl microsoogy:

Wour Juppet and approwal would greatly contribule Lo enurng that aur data collection Lol ia eMectie
and accurste. I you agree o perticipate, we kindly request that you sllow us to distribute the
guestionnaine to your professiomals for their feedbacdks Rest aswred, all responses will be eept
wonfidential, ard their svolverment will be solely for the purpose of testing the reliability of the
gueitionnere, We would like Lo saure you thet all inlermaetion gathered will be treated with the uimeat
oonfidentiality. We are commitied o ensuring the anomymity of all pertcipants, as well as o adhering o
the highest sftandards of data privecy. All collecied data will be used solely for the purposes of this study,
and cthical considerations such as beneficenoe will be strictly observed 1o ensune that the particapants”
rights are protected,

If you hawe any questions or need further clariication, piease feel free o contact the lead proponent:
NamE: Irish Nicale C. Ponce (BAMLS 1B-1)
Phone number: 09526638108
E-maiil inshnicode porceSHormo. ed

We respectiully await your favorable reply and thank you in advence for idering our request. Your
participation in this process would be invalusble 10 the swecess of our study. Thank you, snd may you
and your imatitution montinue o be besoed.

Ty rEspe ety
O ACLD

T
LORRAA Cobegs of Medical Lahomfony Soience

& o
ﬁ-i ton-Allan, MEMT, RMT
DRMA Coffrge of Medical Laboratory Scence
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COLLBGES LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
onfim— Carlatan. City of San Femando. La LUnion, Philippenes, 2500
Fascbeack (@0 oommarTMLS | E-mail . comisi@licannmss ol

Misrch 11, X025
To Whom B May Conoesm,

‘Grectings with a LORMSA smile!

We, the wndersgned thind-year Bachelar of Scence in Medical Lak w o o fram the
LORMA College of Medical Laborstory Scence. are ductimg & study entitied: “Mskecroscope:
Arouracy amd Procteasbhiliiy of C ially Ssmilable Keprhasn Meroscopes® = part of owr academic
requirerments.” The porpose of ths study = © evaluate the accuracy and practcality of commercially
Fwailablie rmsr = noed tional settings. specifically i anabyring Peripheral Blood Smescs svtained
with Wright stain, This study will sssess thelr rollabiity amd potential sa portable allernatives o
traditional microscopes, enhancing aboratory education.

s part af ouwr rescarch prodei, we are conducting relishility teating of the questionnaine we developed
lor the stusy We are wcciking your kind permessicn to wolve youwr institution’s Registered  Medical
Technologizis | AR Tx] and Pathologisis ax parbopants in the reliabillity tesbing phose

To be oligible for participation, the professionsls must:
= Hold valid koeraes as Regaiered Medicsl Technologists [RMTa) and Pat hologsais.
=  Hawe a minimum of one year of practical experienos fooused on traditionsal mic rosoogpse

Tour support and approval woukd grestly contribute to ensuring thet our dots collection tool i eMoctiee
and accurste. | you agree o participabe, we kindly request that you allow us o distribute the
puestionmaine to your mofessionals for their feedbock Rest aoared, all responses will be kept
-:n-'rﬁd:nhd ard their mvolvereent will be solely for the purpose of testing the reliabiity of the
auetl Wi bd like o swaure you thust all ind stsan gathered will be tel weith the ulrmoat
confidentiality. We are osmimitbed b ensuring the an omrymety of all pertcipanis, 2 well as o adbering o
H'I:-I'qhﬂ..ﬂ-'u:lm'd:nl:l-au privacy. All collected data will be used solely for the purposes of this study,
and ethscal 3 such ai b Foemir will be stixtly abheerved 1o ehsuie thal the partatapants”
rights arc protocted,

H you hawe anvy questions or need further clarification, please feel free i contact the lead proponent -
Maprme: Iriah Nacode C. Ponoe (BMLS 18-1)
Phone number: 09526538 108
E-ammil irishnicode somrecs Sk mo. ede

We respectiully dwail your (svorable redily and thank you = advanoe for eIy OuF e - Vous
participation in this process would be invalusbie 10 the success of our study. Thank you, snd may youw
and your imstitution continee o be blessed.

Towrn respeotiully,

Oh. LIy
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mm” _— LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
o Cadlatan, City of San Femando, La Union, Philippines, 2500
Facebook: @@LormaCMLS | E-mail consgiyiorme edu

e Ay 5 8 e

March _} 2025
To Whom It May Concern,
Greetings with a LORMA smilel

We, the undersigned third year Bachelor of Sclence in Medical Laboratory Science students from the LORMA College of
Medical Laboratory Science, are conducting a study entitled: "Accuracy and Practicability of Commercially Available
Microscopes” as part of our academic requirements. The purpose of this study Is to evaluate the accuracy and practicality
of commercially available microscopes in educational settings, specifically In analyzing Peripheral Blood Smears stained
with Wright-Giemsa stain, This study will assess their reliability and potential as portable alternatives to traditional
microscopes, enhancing laboratory education,

As part of our research process, we are conducting reliability testing of the questionnaire we developed for the study. We
are seeking your kind permission to involve your Institution’s Registered Medical Technologists (RMTs) and Pathologists
as participants in this reliability testing phase.

To be eligible for participation, the professionals must:
s Hold valid licenses as Registered Medical Technologists (RMTs) and Pathologists.
* Have a minimum of one year of practical experience focused on PBS using traditional microscopy.

Your support and approval would greatly contribute to ensuring that our data collection tool is effective and accurate. If
you agree to participate, we kindly request that you allow us to distribute the questionnaire to your professionals for their
feedback. Rest assured, all responses will be kept confidential, and their involvement will be solely for the purpose of
testing the validity of the questionnaire. We would like to assure you that all information gathered will be treated with
the utmost confidentiality. We are committed to ensuring the anenymity of all participants, as well as adhering to the
highest standards of data privacy. All collected data will be used solely for the purposes of this study, and ethical
considerations such as beneficence will be strictly observed to ensure that the participants’ rights are protected.

If you have any gquestions or need further clarification, please feel free to contact the lead proponent:
Name: Irish Nicole C. Ponce |[BMLS 1i1-1)
Phone number: 03926918108
E-mail: irizhnicole ponce@iorma edu

we respectfully await your faverable reply and thank you in advance for considering our request. Your participation in this
process would be invaluable to the success of our study. Thank you, and may you and your institution continue to be
blessed.

ANGE%“‘ V. COMILANG M1¢HAEL§LUFSAA FLORDELIS
APRIL 1?] J.{ 'a'll.u.nuwn U'E-hﬁn E“/ ALAVERA

- e iy
I Baladad, MMPHA, RMT
Instructor, Research Lecture and Laboratory (Research Adviser)

Lol :/I
Mﬁ.‘m:ﬂm MSMT, RMT
Deon, L Coliege of Medicol Loboratory Sclence

Conformed:

over printed nome)

£3-07- 2oy
{Date signed)

55



Caratan, City of San Fernando, La Union, Philippines, 2500

mmu — LORMA COLLEGE OF MEDICAL LAIO!A'I'ﬁl_Y SCIENCE @
R e Facebook: @LormaCMLS | E-mail: crfsgilorma edu

March _T_ 2025
To Whom It May Cancern,
Greetings with a LORMA smilel

We, the undersigned third-year Bachelor of Science in Medical Laboratory Science students from the LORMA College of
Medical Laboratory Science, are conducting a study entitled: “Accuracy and Practicability of Commercially Available
Microscopes”® as part of our academic requirements. The purpose of this study is to evaluate the accuracy and practicality
of commercially available microscopes in educational settings, specifically in analyzing Peripheral Blood Smears stained
with Wright-Giemsa stain. This study will assess their reliability and potential as portable alternatives to traditional
microscopes, enhancing laboratory education.

As part of our research process, we are conducting reliability testing of the questionnaire we developed for the study. We
are seeking your kind permission to Involve your Institution’s Registered Medical Technologists (RMTs) and Pathologists
a3 participants in this reliability testing phase.

To be eligible for participation, the professionals must:
# Hold valid licenses as Registered Medical Technologists [RMTs) and Pathologists.
= Have a minimum of one year of practical experience focused on PBS using traditional micrascopy.

Your suppornt and approval would greatly contribute to ensuring that our data collection tool is effective and accurate. If
you agree to participate, we kindly request that you allow us to distribute the questionnaire to your professionals for their
feedback. Rest assured, all responses will be kept confidential, and their invalvement will be solely for the purpose of
testing the validity of the questionnaire. We would like to assure you that all information gathered will be treated with
the utmost confidentiality. We are committed to ensuring the anonymity of all participants, as well as adhering to the
highest standards of data privacy. All collected data will be used solely for the purposes of this study, and ethical
considerations such as beneficence will be strictly observed to ensure that the participants’ rights are protected.

if you have any questions or need further clarification, please feel free to contact the lead proponent:
Name: irish Nicole C. Ponce |[BMLS 111-1)
Phone number: 09926938108
E-mail: jrishnicole ponce @lorma edu

We respectfully await your favorable reply and thank you in advance for considering our request. Your participation in this
process would be invaluable to the success of our study. Thank you, and may you and your institution continue to be

blessed,
ﬂ-w co MICHAE Lu& i.fmauzus
.!.pmu ){ZHUE\I‘A HW@ALWEM

-

l. Baladad, MMPHA, RMT
Instructor, Research Lecture and Loboratory (Research Adviser)

\9'“ _hqf
Cldﬂﬂl- , MSMT, RMT tf EQ\'

College nfmmmmm Sclence

N2

Conlormed:

[Signature over printed name)

(Date signed)
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LORMA [RSITITHE
Carlatan, City of San Fernando, La Unlon
COLLEGE OF MEDICAL LABORATORY SCIENCE

APPENDIX H

Validity Testing and Validation Tool of Research Questionnaire

LORMA COLLEGES
Vot Pty B @ Prghier Fufire

SURVEY INSTRUMENT VALIDATION RATING SCALE

Instruction: Please indicate your degree of agreement or disagreement on the statements provided below by encircling
the mumber which comesponds to your best 1o your judgment.

Swonghy Disagree 2 - Disagree 3 = Unidevided 4- Agree & - Strongly Agree

Criteria

The items in the instrument are relevant to answer the objectives of the study,

Comments and Suggestions:

2] 3 @ 5
“The items in the instrument can obtain depth 1o constructs being measured. 2 3 @ 5
The instrument has an appropriate sample of items for the construct being measured. ) 3 @ 5
The items and their altematives are neither oo narrow nor limited in its content. 3 3 @ 5
The items in the instrument are stated clearly. 213] 4 @
| The items on the instrument can elicit responses which are stable, definite, consistent ey
and not conflicting. 2 34
2 s "
The terms adapted in the scale are culturally appropriate. 2 @- 4 5
The layout or format of the instrument is technically sound. 2 }] 4]
——————— _/
The responses on the scale show a reasonable range of variation. 2 3 ;4:/ 5
The instrument is not too short or long enough that the participants will be able to
answer it within a given time, 2 4 L]
The instrument is interesting such that participants will be induced to respond 1o it and y
accomplish it fully. 213 /Q/ 5
" The instrument as a wholle could answer the Eﬂsu“i;lrrpzls-oe for which it is designed. 3
2|13 f.;’f 3
The instrument is culiurally acceptable when administered in the local setting. ’ 3 {d./
2 5
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COLLEGES LORMA COLLEGES
Carlatan, City of San Fernando, La Union
e e afege 9 COLLEGE OF MEDICAL LABORATORY SCIENCE

SURVEY INSTHRUMENT VALIDATHON RATING SCALE
Instruction: Please indscate your degree of agreement or disagreement on the statements provided below by encircling
the number which comesponds 1o your best 1o your judgnent.

1 - Stronghy Dhsagree 1 - Disagree 3 - Undecided 4 - Agree & - Swongly Agree
) Criteria )
The items in the instrament are rebevant 10 answer the objectives of the study_ | |
NERERIONE
Tl-e-mmmmumnmnmmdqmumhmubmgm i 2 |3 |@]| s
" The instrument has an appropriate sample of iterms for the construct being measwred. I 2|3 |@| s
The items and their altemnatives are nesther 1o narrow nor limited in its content. 1 2 @ 4 5
The stems in the instrument are stabed clearly. 1 2 M | 2
The items on the mstrument can elict respoases which are stable, definite, consistent
and not conflicoing. 1 2 E:l 1 3
- The terms adapted in the scale are culturally appropriate. | z | {E} 4 3
| |
The by out or format of thie instrument is technically scund I 2 i 3 || s
The responses on the scale show a reasonable range of vanation. i | 2 | E]. 4 5
ntinsumhnmmﬂmu]mﬂm&hﬂﬂﬂmpﬂ'ﬁcbﬁlsﬁﬂ&iﬂ:h i _'
angwer it within a given tne i 1 A | {3} 3
The instrument is mteresting such that panticipants will be induced to respond to it and |
accomplish it fully. 1|2 |l‘;_l} 4] s
The instrument as @ whobe could answer the basic purpose for which it is designed, B
IEREREOIE
The instrument is cubiurally acceptable when adminisiered in the local setiing. l@
1 2 4 | 5

Comments and Suggestions:

Signature over Printed Name

SLRVEYINSTRUMENT VALIDATION RATING SCALE by Ryan Michael F. Qiincads
West Visayas Stase University, College of Nursing
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LORMA [SsI88T853 LORMA COLLEGES
- P Cariatan, City of San Fernando, La Union
= e " COLLEGE OF MEDICAL LABORATORY SCIENCE

SURVEY INSTRUMENT VALIDATION RATING SCALE
Instruction: Please indicate your degree of agreement or disagreement on the statements provided
below by encircling the number which corresponds to your best to your judgment.

1 - Swrongly Disagree 2 — Disagree 3 — Undecided 4 - Agree 5 — Swrongly Agree

Criteria
The items in the instrument are relevant to answer the objectives
of the study. 1|2 |3 @5
The items in the instrument can obtain depth to constructs being | 5 3 @ 5
measured
The instrument has an appropriate sample of items for the 1 5 3 4
construct being measured. @
The items and their alternatives are neither oo narrow nor limited| | 5 3 4 ( 5
in its content. )
The items in the instrument are stated clearly. 1 2 |3 @ s

The items on the instrument can clicit responses which are stable,
definite, consistent and not conflicting. 1 2 @ 4 5

The terms adapted in the scale are culturally appropriate. 1

[
=]
&

LS ]
("]

The layout or format of the instrument is technically sound. 1

The responses on the scale show a reasonable range of vanation. | 1|

|0

The instrument is not too short or long enough that the
participants will be able to answer it within a given time. 1

[
s
&

The instrument is interesting such that participants will be
induced to respond to it and accomplish it fully. 1 2 3 4

The instrument as a whole could answer the basic purpose for

The instrument is culturally acceptable when administered in the
local setting. 1

which it is designed. L2 |3 |4 [®

LS}
w
&

coumzs LORMA COLLEGES
Carlatan, City of San Fernando, La Union
iRl COLLEGE OF MEDICAL LABORATORY SCIENCE

Comments and Suggestions:
dre word T imaluable ™
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B8 BY COLLEGES LORMA COLLEGES
Your Putiurey to ¢ Brighter Foture Carlatan, City of San Fernando, La Union
COLLEGE OF MEDICAL LABORATORY SCIENCE

SURVEY INSTRUMENT VALIDATION RATING SCALE
Instruction: Please indicate your degree of agreement or disagreement on the statements provided
below by encircling the number which corresponds to your best to your judgment.

1 — Strongly Disagree 2 — Disagree 3 — Undecided 4 - Agree 5 - Strongly Agree

Criteria
The items in the instrument are relevant to answer the objectives
of the study. 1 2 3 4 -]
The items in the instrument can obtain depth to constructs being 1 s 3 4 5
measured. - :
The instrument has an appropnate sample of items for the 1 s 3 4 5

construct being measured.

The items and their alternatives are neither too narrow nor limited|
in its content.

The items in the instrument are stated clearly. 1 2 3 4 5

The items on the instrument can elicit responses which are stable,

definite, consistent and not conflicting. 1 2 3 4 |5
The terms adapted in the scale are culturally appropriate. | 2 3 4 5
The layout or format of the instrument is technically sound. 1 2 3 4 5

(%]
-
=
w

The responses on the scale show a reasonable range of vanation. | 1

The instrument is not too short or long enough that the
participants will be able to answer it within a given time. 1 2 3 4 5

The instrument is interesting such that participants will be

induced to respond to it and accomplish it fully. I 2 3 4 |5
The instrument as a whole could answer the basic purpose for

which it is designed. I 2 3 4 5
The instrument is culturally acceptable when administered in the

local setting. 1 2 3 4 5

COUIGFS LORMA COLLEGES
Sty sBilglin Carlatan, City of San Fernando, La Union
- - " COLLEGE OF MEDICAL LABORATORY SCIENCE

Comments and Suggestions:
-~
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B0 BY COLLEGES LORMA COLLEGES
it Carlatan, City of San Fernando, La Union
R ASEST 6 OLLEGE OF MEDICAL LABORATORY SCIENCE

SURVEY INSTRUMENT VALIDATION RATING SCALE
Instruction: Please indicate your degree of agreement or disagreement on the statements provided
below by encircling the number which corresponds to your best to your judgment.

1 - Strongly Disagree 2 - Disagree 3 - Undecided 4 - Agree 5 — Strongly Agree

Criteria

The items in the instrument are relevant to answer the objectives
of the study. 112 |3 |4 |5

The items in the instrument can obtain depth to constructs being
measured.

The instrument has an appropriate sample of items for the
construct being measured.

The items and their alternatives are neither too narrow nor limited|
in its content.

The items in the instrument are stated clearly. 1 2 |3, 14 |5

The items on the instrument can elicit responses which are stable,

definite, consistent and not conflicting. 1 2 |3 14 (5
The terms adapted in the scale are culturally appropriate. 1 2 |3 |4 |5
The layout or format of the instrument is technically sound. 1 2 |3 |4 |5
The responses on the scale show a reasonable range of variation. | | 2 |3 4 15

The instrument is not too short or long enough that the

participants will be able to answer it within a given time. 1 2 3 4,15
The instrument is interesting such that participants will be

induced to respond to it and accomplish it fully. Loj2 |3 |4 |5
The instrument as a whole could answer the basic purpose for

which it is designed. 1 |2 |3 [4 |5
The instrument is culturally acceptable when administered in the

local setting. L j2 |3 |4 |5
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APPENDIX I

Results of Validation Testing

Validity Indicator Validators Average
Validater 1 | Validator 2 | Validator 3 | Validator 4 | Validator 5

1 The items in the instrument are 4 4 4 4 4 40
relevant to answer the objectives of the
study.
2. The items in the instrument can obtain 4 4 4 4 5 4.2
depth to constructs being measured.
3. The instrument has an appropriate 4 4 5 5 4 44
sample of items for the construct being
measured.
4 The items and their alternatives are 4 3 5 g 5 4.4
neither too narrow nor limited in its
content
5. The items in the instrument are stated 5 4 4 g 3 4.2
clearly.
B. The items on the instrument can elicit 5 3 3 4 4 38
responses which are stable, definite,
consistent and not conflicting.
7. The terms adapted in the scale are 3 3 5 5 5 4.2
culturally appropriate.
8. The layout or format of the instrument 3 4 4 5 5 42
is technically sound.
9. The responses on the scale show a 4 3 4 5 4 40
reasonable range of variation.
10. The instrument is not too short or long 3 4 5 5 4 42
enough that the participants will be able
o answer it within a given time.
11. The instrument is interasting such that 4 3 5 4 5 4.2
participants will be induced to respond to
it and accomplish it fully.
12. The instrument as a whole could 4 4 5 4 5 44
answer the basic purpose for which it is
designed.
13. The instrument is culturally acceptable 4 3 5 5 5 4.4
when administered in the local setting.

Overall 382 3.54 4465 462 445 420

The 4.20 overall computed average is considered highly valid.

To interpret the degree of the questionnaires’ validity, the scale below was used:

Point of Scale Range of Weighted Mean Descriptive Equivalent
5 451-500 Very High Validity
4 351-450 High Validity
3 251-350 Moderate Validity
2 151-250 Poor Validity
1 1.00-150 Very Poor Validity
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Mean Score

Mean Score

Weighted Mean per Criterion

Respondent 1 Respondent 2

Respondent 3
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5
=== Overall Mean: 4.20
44 4.4 4.4 4.4
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o] 40
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1
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APPENDIX J

Results of Reliability Testing

| @11 | @2 | o013 | o4 | ais

alo

a6 a7 Qg

as

a2 a3

a1

15

2.9897

20.2540

0.9133

Number of Items

Sum of Item Variances

Variance of Total Scores

Cronbach’s a

To interpret the degree of reliability of the questionnaire, the following scale was used:

£
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The 0.91330 reliability is considered very high reliability.
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APPENDIX K

Results and Computation of the Level of Accuracy of Cell Morphology Assessment
in Both Control and Experimental Groups

Microscope Comparison

401

3.5 1

3.0

Average Score

2.0 1

—8— Keychain Microscope
~#- Traditional Microscape

0 10 20 30 40 50
Participants

Weighted Means for Eeychain Microscope:
COLOR: 2.2600
SHAPE: 2.8B800
STAINM: 2.0800

Weighted Means for Traditional Microscope:
COLOR: 4.0000
SHREPE: 3.9800
STAIN: 4.0000

Overall Mean for Eeychain Microscope: 2.7400
COverall Mean for Traditional Microscope: 309933
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APPENDIX L

Results and Computation of the Level of Effectiveness of the Experimental and
Control Group

Microscope Comparison

4.00 -H-5-5-5-5-5-5- 55555555555 -E-E- BB BB BB B-HEHE-EH BB BB BB

Average Score

—8— Keychain Microscope
—#— Traditional Microscope

T T T T T T
0 10 20 30 40 50

Parameter: Contrast
Keychain Weighted Mean = 2.72
Traditional Weighted Mean = 4.00
T-Statistic = -15.79%7, P-Value = 0.0000

Parameter: Sharpness
EKeychain Weighted Mean = 2.64
Traditional Weighted Mean = 4.00
T-Statistic = -1%.8333, P-Value = 0.0000

Parameter: Structural Visibility
Keychain Weighted Mean = 2.22
Traditional Weighted Mean = 4.00
T-Statistic = -16.4806, P-Value = 0.0000
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APPENDIX M

Results and Computation of the Perceived Level of Practicability of Commercially
Available Keychain Microscope

--- Descriptive Statistics ---

Mean Median Mode ... Range Skewness Kurtosis
Fase of Use 30 3.0 3 .. 2 -0.343987 -0.712263
Portability 3.50 4.1 i, 2 -0.3%163 -1.052470
Cost Effectiveness 3.18 3.0 3 ... 2 -0.252634 -0.53%642
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APPENDIX N
Research Questionnaire

Research Questionnaire
Ethical consideration

This research study, titled Make-roscope: Accuracy and Practicability of
Commercially Available Keychain Microscopes, is guided by ethical principles to ensure
participants' rights and well-being are protected. Anonymity and confidentiality are
prioritized; no identifying information will be collected, and all responses will be
aggregated and analyzed only in summary form. Data will be securely stored and used
solely for academic purposes, ensuring participants' privacy. Participation in this study
is entirely voluntary. Respondents may skip any question or withdraw from the study at
any time without consequences or the need for explanation. The study is designed to
promote beneficence by generating insights that benefit laboratory professionals and
educators through an improved understanding of the practicality of commercially
available keychain microscope kits. Efforts are also made to adhere to the principle of
non-maleficence, ensuring no harm—physical, psychological, or social—comes to
participants as a result of their involvement.

By proceeding with the questionnaire, participants acknowledge they have
understood the study’s purpose and ethical considerations, and they provide informed
consent to participate. The estimated time required to complete the survey or
observation is approximately 20-30 minutes. For any concerns or inquiries, participants
may contact the research leader at irishnicole.ponce@lorma.edu

Instructions to Respondents

1. Kindly answer all questions honestly and to the best of your knowledge and
experience.

2. For scaled questions, choose the response that best reflects your perception or
experience.

3. Provide detailed answers to open-ended questions to ensure a comprehensive
understanding of your perspectives.
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OBSERVATION CHECKLIST

Perceived level of accuracy of commercially available keychain microscope Kkits in
the peripheral blood smear (PBS) analysis

This section evaluates the accuracy of commercially available microscope kits
compared to traditional compound microscopes in PBS analysis. Using the Likert scale
below, please rate the accuracy of the microscope kits in observing the following
aspects of cell morphology:

A. Using commercially available keychain microscope kits | 1 213 |4
(Experimental)
1. Clarity of cell morphology with respect to:

a. Shape of cells

b. Color of cells

c. Stain (Wright stain)

B. Using Traditional Compound Light Microscope (Control)
1. Clarity of cell morphology with respect to:

a. Shape of cells

b. Color of cells

c. Stain (Wright stain)

Rate Description

1 Blood cells are not visible. No details about shape, color, and
stain can be observed

2 Blood cells are barely visible. Shape, color, and stain appear
distorted,
making identification difficult.
3 Blood cells are visible. Shape, color, and stain are slightly
distorted.

Identification is possible with effort.
4 Blood cells are clear and accurately displayed with proper color,

shape,
and stain.
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SURVEY QUESTIONNAIRE

Perceived level of practicability of the commercially available keychain microscope
kits in the peripheral blood smear (PBS) analysis.

This section evaluates the perceived practicability of commercially available
keychain microscope kits in educational settings. Using the Likert scale below, rate the
level of practicability of commercially available keychain microscope kits in the
following aspects:

Perceived level of practicability - commercially available | 1 2 13 |4
keychain microscope kits (Experimental group)

1. Ease of Use

2. Portability

3. Cost-effectiveness

Rate Description

The microscope kit is difficult to use, hard to transport, and not
cost-effective (expensive).

2 The microscope kit has is moderately difficult to use and
transport; limited value for cost.

3 The microscope kit is fairly easy to use, portable, and offers a fair
balance of cost and performance.

4

The microscope kit is easy to use, highly portable, and
cost-effective, balancing price and performance.
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RESOLUTION TEST

Perceived level of effectiveness of the commercially available keychain microscope
kits in the peripheral blood smear (PBS) analysis.

This section evaluates the effectiveness of commercially available keychain
microscope kits compared to traditional compound microscopes using specific
parameters. Rate the level of performance in the following aspects:

Using Resolution Test 1 2 13 |4

Experimental Group - Commercially available keychain microscope Kkits

1. Contrast of details

2. Sharpness of details

3. Structural visibility of details

Control Group - Traditional Compound Light Microscope

1. Contrast of details

2. Sharpness of details

3. Structural visibility of details

Rating Description

1 Contrast, sharpness, and structural visibility are significantly poor,

making the details indistinguishable.

2 Minimal contrast, sharpness, and structural visibility; details are visible
but lack clarity or precision.

3 Acceptable level of contrast, sharpness, and structural visibility; details
are discernible with some effort.

4 Excellent contrast, sharpness, and structural visibility; fine details are
clearly visible and easily distinguishable.
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APPENDIX O

Medical Result and Clearance of the Blood Donor

Francis Bernardine G. Dadula, MD
General Practice
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APPENDIX P

Photo Documentations

During the blood collection, the specimen was drawn using a 5cc syringe and
transferred into an EDTA tube. The tube was immediately inverted 8 to 10 times to
ensure thorough mixing of the blood with the anticoagulant, preventing clot formation.

After the blood was collected, a small drop was placed onto a clean glass slide and
immediately spread out using another clean slide at a 30 to 45-degree angle to create a
thin and even layer.
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Following the preparation of the blood smear, the slide was stained using Wright s stain
for approximately 5 minutes to allow staining and fixation. Following this, the slide was
gently rinsed with running water to remove excess stains from the slide. Immediately
after rinsing the slide, a buffer solution was added to the smear, allowing it to react for
3 minutes. The slide was then gently rinsed with running water to remove the remaining
stain and buffer. Finally, the slide was allowed to air-dry completely.

Data Gathering at MHU - Bacnotan, La Union
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Data Gathering at MHU - Bangar, La Union
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Data Gathering at MHU - San Gabriel, La Union
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Data Gathering at MHU - Santo Domingo, Ilocos sur
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Data Gathering at PNP - Vigan City, llocos Sur
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CILINICAL

MICROSCOPY. }

Data Gathering at MHU - City of San Fernando
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Commercially Available Keychain Microscope

Comparison of Peripheral Blood Smear

(Commercially Available Keychain Microscope vs Traditional Compound Microscope)
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APPENDIX Q

General Research Timetable

LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
Center for Heaith Sciences, Carlatan, City of San Femando, La Union, Philippines,
2500 Facebook: @LormaCMLS | E-mail: cnls@lorma.edu

Title of the study: Makecroscope: Accuracy and Practicability of Commercially Available Keychain
Microscopes

Proponent/s: Jeanne Princess D. Aquino, Angeli Jeah V. Comilang, Michaela Luisa A. Flordelis, Irish Nicole €.
Ponce, Venice Jane M. Talavera, and April Joy L. Villanueva (LORMA College of Medical Laboratory Science)

Timetable ] Research Task [ Status
August 22, 2024 - 1. Formulation of Three Research Title Proposal Completed
September 08, 2024 ® Recognition of research gaps and objectives
e Lliterature Review
& Theoretical and Conceptual framework
® Survey and validation of research methodologies to be

performed
2. Presentation of Research Titles

3. Revision of Titles

September 09, 2024 1. Approval of Final Research Topic Completed
- Sep 13, 2024 e Presentation of revised research titles
e Checking of titles for approval
e Final decision on chosen research topic
2. Appointment of a Research Adviser
October 07, 2024 - 1. Accomplishment of Chapter 1 Completed
October 14, 2024 ® Research on background of he study and review of related
literature
2. Accomplishment of Chapter 2
Formulation of research design
& Recognition of population and locale of the study
October 14, 2024 1. Initial Review of Chapter 1 and 2 Completed
Submission of manuscript to research instructor for
checking
October 15, 2024 - 1. Revision of Chapter 1 and 2 Completed
October 16, 2024 & Compliance of corrections, comments, and suggestions of
the research instructor/adviser
October 17, 2024 1. Review of Chapter 1 and 2 Completed
Submission of manuscript to research instructor/adviser for
checking

e Secondary review of chapter 1 and 2
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LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE

Campus for Health Sciences, Carlatan, City of San Fernando, La Union, Philippines,

2500 Facebook: @LormaCMLS | E-mail: cmls@lorma.edu

October 18, 2024 - 1. Revision of Chapter 1 and 2 Completed
October 21, 2024 Compliance of corrections, comments, and suggestions of
the research instructor/adviser
2. Appointment of Research Statistician
October 21, 2024 1. Third Review of Chapter 1 and 2 Completed
e Submission of manuscript to research instructor/adviser for
checking
October 22, 2024 - 1. Revision of Chapter 1 and 2 Completed
November 28, 2024 ® Compliance of corrections, comments, and suggestions of
the research instructor/adviser
2. Letter to Advisers
® Preparation of letter to advisers
® Signing of letter to advisers
November 29, 2024 1. Review of Proposal Paper Completed
- November 30, e Submission of manuscript to research instructor/adviser for
2024 checking
December 01, 2024- 1. Appointment of Research Statistician Completed
December 05, 2024 o Checking of manuscript by research statistician
2. Revision of Chapter 1 and 2
® Compliance of corrections, comments, and suggestions of
the research instructor/adviser
December 05, 2024 1. Submission of Final Research Proposal Paper Completed
® Submission of research proposal paper to research panel
December 09, 2024 1. Defense Proper Completed
December 11, 2024 1. Revision of Research Paper Completed
- December 23, ® Compliance to corrections, comments, and suggestions of
2024 the research panel
2. Inquiry to Municipal Health Units of First Congressional
District, specifically Bangar, Luna, Balaoan, Santol,
Bacnotan, San Gabriel, 5an luan, City of San Fernando, and
Santo Domingo, llocos Sur, as well as at the La Union
Medical Diagnostic Center and Hospital, Inc. (LUMED); the
Philippine National Police (PNP) - Vigan City, llocos Sur; and
Metro Vigan Cooperative Hospital.
e Construction of Letters of Communication to the hospitals
e Letters of Communication are signed by the researchers,

dean, and research adviser to be delivered to the respected
addresses.
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LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE

Center for Health Sciences, Carlatan, City of San Fernando, La Union, Philippines,

2500 Facebook: @LormaCMLS | E-mail: cmis@lorma,edu

January 17, 2025- 1. Preparation of documents for REC review Completed
January 22, 2025
January 21, 2025 1. Submission of Revised Research Paper and Compliance Completed
Report
January 23, 2025 1. Application for REC review Completed
January 31, 2025 1. Participant Recruitment Completed
o Sending formal invitations and consent forms to
participants
February 05, 2025 1. Confirmation of Participants Completed
February 06, 2025 1. Purchase of Materials for Data Gathering Procedures Completed
® Purchase of microscope kits from Shopee (leremake)
February 14,2025 1. Letter of Communication to the Laboratory Custodian of Completed
-February 27, 2025 the College of Medical Laboratory Science (CMLS)
® Inguire and construct a letter of request for assistance by
the provision of laboratory materials.
March 05, 2025 1. Assembly and preliminary guality checks of microscope kits Completed
March 07, 2025 1. Recruitment of Participant for Blood Collection Completed
® [nitial screening enlisting of donor for blood collection
2. Medical Clearance of Donor
e Donor undergees medical evaluation and clearance by a
physician, and obtain consent for blood donation
3. Follow up Letter of Communication to llocos Training and
Regional Medical Center (ITRMC), LORMA Medical Center
(LMC), La Union Medical Diagnostic Center and Hospital,
Inc. (LUMED)
1. Preparation of Peripheral Blood Film Completed
® Preparation of peripheral blood smears
® Quality assurance checks on prepared smears
March 08, 2025 - 1. Letter for Reliability Testing and Validity Testing Completed
March 12, 2025 e The research tools were subjected to validity and reliability
testing to establish their appropriateness and dependability
for use in the study.
March 12, 2025 1. LC-REC Form Progress Report Form Completed
e Edit the progress Report 2
March 13, 2025 - 1. Letter for Reliability Testing and Validity Testing Completed
April 14, 2025 ® The research tools were subjected to validity and reliability
testing to establish their appropriateness and dependability|
for use in the study.
2. Data Gathering
® Floatation of questionnaires to all Municipal Health Units
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LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE
Campus for Health Sciences, Carlatan, City of San Fernando, La Union, Philippines,
2500 Facebook: @LormaCMLS | E-mail: cmls@lorma.edu

April 12, 2025 - April 1. Continuation of editing the manuscript Completed
14, 2025
2. Consultation with the Statistician
April 14, 2025 1. Review of Research Manuscript Completed
Submission of manuscript to research instructor for
checking
April 22, 2025 1. Final Defense Completed
April 23, 2025 - April 1. Revisions of Manuscript Completed
25, 2025
May 02, 2025 1. Letter of Deviation to REC Completed
May 07, 2025 1. Approval of Letter of Deviation Completed
May 09, 2025 1. Final Revisions of Manuscript Completed
May 14, 2025 1. Final Report to REC Completed
May 23, 2025 1. Submission of Bound and Fully-signed Manyscript Completed
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CHAPTER II
METHODOLOGY
Research Design

The study employed a quantitative quasi-experimental design, which,
according to Christensen et al. (2020), is appropriate for evaluating
interventions in naturally existing groups without random assignment.
This design assessed the accuracy, practicability, and effectiveness of
commercially available keychain microscopes compared to traditional
compound microscopes in educational settings, specifically for peripheral
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CHAPTER III
RESULTS AND DISCUSSION

This chapter presented and interpreted the study's findings, which
aimed to evaluate the accuracy, practicability, and effectiveness of a
commercially available keychain microscope for educational use,
specifically in analyzing peripheral blood smears (PBS).
A total of 50 respondents participated in the study, consisting of 47
Registered Medical Technologists (RMTs) and three pathologists. The
chapter is structured according to the study's main objectives: (1) to
assess the accuracy of cell morphology observation; (2) to evaluate the
perceived practicability of the keychain microscope in terms of ease of
use, portability, and cost-effectiveness; (3) to determine the
effectiveness of the microscope in terms of contrast, sharpness, and
structural visibility; and (4) the thematic analysis of trends related to the
commercially available keychain microscope.

Quantitative data were analyzed using descriptive statistics (mean
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[CHAPTER IV
CONCLUSIONS AND RECOMMENDATIONS

This chapter summarizes the study and the results obtained from the
data gathering and collection. Based on these results, conclusions are
drawn. Recommendations are provided regarding utilizing commercially
available keychain microscopes, particularly in institutions with limited
access to laboratory equipment.
Summary of Findings
This study was conducted in various diagnostic and health institutions
within the First Congressional District of the Province of La Union and
parts of Ilocos, Sur. Specifically, data were gathered from the Municipal
Health Units (MHUs) of Bacnotan, Balaoan, Bangar, City of San Fernando,
Luna, San Gabriel, San Juan, Santol, and Santo Domingo, Ilocos Sur.
Additional sites included the La Union Medical Diagnostic Center and
Hospital, Inc. (LUMED), the Philippine National Police (PNP) - Vigan City,
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Statistician Certificate
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CERTIFICATION

This is to certify that the research entitled “MAKECROSCOPE: ACCURACY AND PRACTICABILITY

OF COMMERCIALLY AVAILABLE KEYCHAIN MICROSCOPE™ by Jeanne Princess D, Aguing, Angeli Jeah .
Comilang, Michaela Luisa A, Flardelis, Irish Nicele C. Ponce, Venice lane M. Talavera, and April Joy L
Villanueva, third year students taking the degree Bachelor of Medical Laboratory Science of LORMA

Colleges, have been checked and statistically analyzed by the undersigned,

This certification is issued to ensure that the institution received quality research work. Signed

this 14 day of April 2025.
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APPENDIX U

Contract of Acceptance for Faculty Adviser

o LORMA COLLEGE OF MEDICAL LABORATORY SCIENCE .
- . Carlatan, City of San Fernando, La Unien, Philippines, 2500 = 5
r——— Facebook: @‘LD' 1aCMLS | E-mail: cirils@@borma. edy ", gl

Contract of Acceptance for Faculty Research Adviser

Choosing a research topic and finding an adviser are clearly linked, although, the first precedes the
second. The competency and passion of Research Advisers paraliel the successful completion of the
research initiative

As per the current standing CMLS Research Manual, only bona fide employees of the LORMA
Colleges may be assigned as Research Adwvisers by the Research Coordinator and Instructor, with
the approval of the office of the Dean, Priority for research paper advising will be given to full-time
faculty members of the College.

Ewvery member of the faculty must handle at least one (1) research group per Academic Year. A
maximum of five (5) groups can be handled by a Faculty Research Adviser to ensure the quality of the
outputs

Lastly, the Faculty Advisers research interesis, experiise, experences, Previous research
worksipublications, as wall as their acceptance, credence, and initiative to help must be considered.

Responsibilities of the Faculty Research Advisers

Ressarch is one of the pillars of higher education, alongside instruction and extension. Tharefore, it is
imperative for faculty members to engage in research activities which would contribute to the current
pool of knowledge in the field of medical laboratory science, public health, allied health education, and
other related figlds,

1. Formmulate general and specific questions and decide of the overall direction of the study proposed
by the student.

2. Input idess, monitor, and supervise the progress of the paper

3 Help resclve group disputes or conflicts and unify the group.

4. Extensively and substantially assist on the dala gathering procedure (either during intarview,

dissemination of questionnaires, experimentation) in Research 2 and writing of the manuscript.

Minimize the risk of the study o the research paricipants by stringently ensuring that all lagal and

ethical principles are followed and implemented as prescribed by institutional research standards.

Contribute on the revisions based on the suggestion and recommendations by the Research

Technical Panel and partner institution (if presant).

Check the completeness, accuracy, validity, and rigor of methodology to be employed and the

data gathared.

Attend on the proposal and final defense schedules and clarify concepis to the Research Defense

Panel if asked to intervene,

Obligated to oversee the research paper even after defense (for publication and participation in

vanious fora or academic conferences).

w om o~ O

I understand all the terms and conditions stated herein,
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Itilizatio
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Therefore, | fully accept the duties and responsibilities inherent to becoming a Facu
Exp P and
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College of Medical Laboratory Science

93



10. Authors’ Biography

LC-REC Form #003

CV TEMPLATE

COLLEGES

CURRICULUM VITAE

4
AQUINO, JEANNE PRINCESS D.

I. PERSONAL INFORMATION

Address : Gabao, Santiago, Ilocos Sur
Contact Number : 09273039805

Email add : jeanneprincess.aquino@lorma.edu
Date of Birth : December 02, 2003

Place of Birth : Gabao, Santiago, Ilocos Sur

II. EDUCATIONAL BACKGROUND
Tertiary Lorma Colleges, Bachelor Medical Laboratory Science
Carlatan, City of San Fernando, La Union
2022 - Present

Secondary  Santiago Catholic School (Junior High School - Senior High
School)
Poblacion Sur, Santiago, llocos Sur
2016 - 2022

Primary Gabao Elementary School
Gabao, Santiago, Ilocos Sur
2015-2016

Cutud Elementary School

Cutud, Angeles City, Pampanga
2009 - 2015

94



I11. AWARDS/CITATIONS/RECOGNITIONS RECEIVED

Tertiary Education LORMA Colleges, College of Medical Laboratory
Science
Academic Full Scholar Second Semester - 2022 - 2023

Secondary Education Santiago Catholic School
Citizenship Advancement Training Olfficer - 2019 - 2020

Primary Education Gabao Elementary School
Supreme Student Government - Treasurer 2015 - 2016

Cutud Elementary School
Supreme Student Government President 2015 - 2016
IV. WORK EXPERIENCE : N/4

V. ELIGIBILITY: First Aid Responder, Certified by Red Cross La Union Chapter
(2023)

VI. SEMINARS ATTENDED
First Aid Training, Red Cross La Union Chapter (2023)

KADALUBHASAAN Webinar Series (2024)
VII. INVOLVEMENT IN RESEARCH/RESEARCHES CONDUCTED

Panukala Para sa Bayanihan sa Paglilinis ng Kapaligiran sa Barangay
Gabao, Author (2020)

The Impacts of Mobile Gaming on the Social Behavior of Grade 12 Students
of Santiago Catholic School Author (2021)

The Effectiveness of Alternative Backpack Sprayer Out of Recycled Materials
Co-author (2022)

95



LC-REC Form #003
CV TEMPLATE

COLLEGES

CURRICULUM VITAE

COMILANG, ANGELIJEAH V.

I. PERSONAL INFORMATION

Address : Poblacion, Bacnotan, La Union

Contact Number : 09158309186

Email add : angelijeah.comilang@lorma.edu

Date of Birth : October 31, 2004

Place of Birth : llocos Training and Regional Medical Center

II. EDUCATIONAL BACKGROUND

Tertiary

Secondary

Primary

Lorma Colleges, Bachelor Medical Laboratory Science
Carlatan, City of San Fernando, La Union
2022 - Present

Lorma Senior High School
Urbiztondo, San Juan, La Union
2020 - 2022

Bacnotan National High School (Junior High School)
Poblacion, Bacnotan, La Union
2016 - 2020

Zaragosa Integrated School
Zaragosa, Bacnotan, La Union
2009 - 2016

ITII. AWARDS/CITATIONS/RECOGNITIONS RECEIVED
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Tertiary Education

Secondary Education

Primary Education

LORMA Colleges, College of Medical Laboratory
Science

Academic Half Scholar First Semester - 2022 - 2023
Academic Dean's Lister Second Semester - 2022 - 2023

LORMA Senior High School
With Honors 2020 - 2021
Citation in Research 2021 - 2022
With High Honors 2021 - 2022

Bacnotan National High School (Junior High School)
With Honors 2016 - 2017

With Honors 2017 - 2018

With Honors 2018 - 2019

With High Honors 2019 - 2020

Zaragosa Integrated School

Class Valedictorian 2015 - 2016

Supreme Student Government President 2015 - 2016
With Honors 2014 - 2015

With Honors 2013 - 2014

With Honors 2012 - 2013

With Honors 2011 - 2012

With Honors 2010 - 2011

IV. WORK EXPERIENCE: N/A

V. ELIGIBILITY: First Aid Responder, Certified by Red Cross La Union Chapter

(2023)

VI. SEMINARS ATTENDED
First Aid Training, Red Cross La Union Chapter (2023)

KADALUBHASAAN Webinar Series (2024)

VII. INVOLVEMENT IN RESEARCH/RESEARCHES CONDUCTED

Lumpia Wrapper Fortified with Squash (Cucurbita maxima), Co-author

(2020)

Scrutinizing the Impact of Work From Home on Filipino Teachers Amidst the
COVID-19 Pandemic, Co-author (2022)

Assessing the Impact of Soil-Transmitted Helminth Infections: Prevalence
and Control of Ascaris lumbricoides in Rural Communities, Co-author (2025)
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COLLEGES

CURRICULUM VITAE

FLORDELIS, MICHAELA LUISA A.

I. PERSONAL INFORMATION

Address

Contact Number
Email add

Date of Birth
Place of Birth

: #81 Gapuz Zigzag Road, Barangay II, City of San
Fernando, La Union

: 09663145595

: michaelaluisaa@gmail.com

: July 21, 2003

: ITRMC, City of San Fernando, La Union

II. EDUCATIONAL BACKGROUND
Tertiary LORMA Colleges, College of Medical Laboratory Science

Barangay Carlatan, City of San Fernando, La Union
2022 - Present

Saint Louis University
Baguio City
2021-2022

Secondary  CICOSAT Colleges, Junior High School
Lingsat, City of San Fernando, La Union
2015-2019

La Union National High School, Senior High School
Barangay Catbangen, City of San Fernando, La Union
2019-2021

Primary San Fernando North Central School
Barangay Tanqui, City of San Fernando, La Union
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III. AWARDS/CITATIONS/RECOGNITIONS RECEIVED
Secondary CICOSAT Colleges, Junior High School
Academic Achiever (With Honors) 2015-2019
Student Body Organization - Class Representative
2015-2017

La Union National High School - Senior High School
Academic Achiever (With Honors) 2019 - 2020
Academic Achiever (With Honors) 2020 - 2021

Primary North Central School
With Honors 2014 - 2015

IV. WORK EXPERIENCE

KAPELLA (Barista) - 2023 - 2024

Sangguniang Kabataan Chairperson - 2024 to present
V. ELIGIBILITY: N/A

VI. SEMINARS ATTENDED:
KADALUBHASAAN Webinar Series (2024)
Basic Life Support Training (2025)

VIL. INVOLVEMENT IN RESEARCH/RESEARCHES CONDUCTED:
LUNHS Research Colloquium (1st place) - 2020

Banana Peels (Musa Acuminata) as an Alternative Way on Making a
Charcoal Co Author (2020)
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COLLEGES

CURRICULUM VITAE

PONCE, IRISH NICOLE C.

I. PERSONAL INFORMATION

Address : Ballay, Bauang, La Union

Contact Number : 09166429573

Email add : irishnicole.ponce@lorma.edu

Date of Birth : November 1, 2004

Place of Birth : llocos Training and Regional Medical Center

II. EDUCATIONAL BACKGROUND

Tertiary

Secondary

Primary

Lorma Colleges, Bachelor Medical Laboratory Science
Carlatan, City of San Fernando, La Union
2022 - Present

Don Mariano Marcos Memorial State University-MLUC
(Senior High School)

Quezon Ave, City of, San Fernando, La Union

2020 - 2022

La Union Colleges of Science and Technology Inc. (Junior
High School)

Central West, Bauang, La Union

2016 - 2020

Ballay Elementary School
Ballay, Bauang, La Union
2009 - 2016

ITII. AWARDS/CITATIONS/RECOGNITIONS RECEIVED
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Tertiary Education

Secondary Education

Primary Education

LORMA Colleges, College of Medical Laboratory
Science

Academic Full Scholar First Semester - 2022 - 2023
Academic Half Scholar Second Semester - 2022 - 2023

Don Mariano Marcos Memorial State
University-MLUC (Senior High School)
With Honors 2020 - 2021

With Honors 2021 - 2022

La Union Colleges of Science and Technology Inc.
(Junior High School)

With Honors 2016 - 2017

With High Honors 2017 - 2018

With High Honors 2018 - 2019

With High Honors, Class Valedictorian 2019 - 2020

Ballay Elementary School

Class Salutatorian 2015 - 2016

Supreme Student Government President 2015 - 2016
Supreme Student Government - Division Treasurer 2015 -
2016

IV. WORK EXPERIENCE: N/4

V. ELIGIBILITY: First Aid Responder, Certified by Red Cross La Union Chapter

(2023)

VI. SEMINARS ATTENDED
Fighting Vaccine Misinformation Webinar (2022)

First Aid Training, Red Cross La Union Chapter (2023)

Rizal: His Humanity, Extraordinariness, and Godlike Visions by ICON Review
and Training Center (2024)

KADALUBHASAAN Webinar Series (2024)

VII. INVOLVEMENT IN RESEARCH/RESEARCHES CONDUCTED
Parental Involvement on Modular Learning Modality, Co-author (2020)

Toward Eradicating River Blindness: Investigating Epidemiology, Treatment,
and Public Heath Barriers In Onchocerca volvulus Control, Co-author (2025)

Deworming Campaign Participation Among Children From High STH
Prevalence Area: An Assessment of Local Public Health System Delivery,

Co-author (2025)
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CURRICULUM VITAE

~

TALAVERA, VENICE JANE M.

I. PERSONAL INFORMATION

Address : Cabaroan (Negro), City of San Fernando, La Union
Contact Number : 09613824355

Email add : venicejane.talavera@lorma.edu

Date of Birth : June 25, 2004

Place of Birth : City of San Fernando, La Union

II. EDUCATIONAL BACKGROUND

Tertiary

Secondary

Primary

Lorma Colleges, Bachelor Medical Laboratory Science
Carlatan, City of San Fernando, La Union
2022 - Present

Christ the King Colleges (Senior High School)
Quezon Ave, City of San Fernando, La Union
2020-2022

Don Mariano Marcos Memorial State University-MLUC
(Junior High

School)

Quezon Ave, City of San Fernando, La Union

2016-2020

North Central School

Cabaroan, City of San Fernando, La Union
2009-2016
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I11. AWARDS/CITATIONS/RECOGNITIONS RECEIVED

Tertiary Education LORMA Colleges, College of Medical Laboratory
Science
Academic Half Scholar First Semester - 2022 - 2023

Secondary Education Christ the King College (Senior High School)
With Honors 2020 - 2021
With Honors 2021 - 2022

IV. WORK EXPERIENCE: N/4

ELIGIBILITY: First Aid Responder, Certified by Red Cross La Union Chapter (2023)

VI. SEMINARS ATTENDED
First Aid Training, Red Cross La Union Chapter (2023)

KADALUBHASAAN Webinar Series (2024)

VIL. INVOLVEMENT IN RESEARCH/RESEARCHES CONDUCTED
Toward Eradicating River Blindness: Investigating Epidemiology, Treatment,
and Public Health Barriers In Onchocerca volvulus Control, Co-author (2025)
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COLLEGES

CURRICULUM VITAE

VILILANUEVA, APRIL JOY L.

I. PERSONAL INFORMATION

Address : Reyna Regente, Bangar, La Union

Contact Number : 09162823205

Email add : apriljoy.villanueva@lorma.edu

Date of Birth : April 24, 2004

Place of Birth : llocos Training and Regional Medical Center

II. EDUCATIONAL BACKGROUND
Tertiary Lorma Colleges, Bachelor Medical Laboratory Science

Carlatan, City of San Fernando, La Union
2022 - Present

Secondary  Saint Christopher Academy (Senior High School)
Central East #1, Bangar, La Union
2020 - 2022

Saint Christopher Academy (Junior High School)
Central East #1, Bangar, La Union
2016 - 2020
Primary Saint Christopher Academy
Central East #1, Bangar, La Union
2009 - 2016

ITII. AWARDS/CITATIONS/RECOGNITIONS RECEIVED
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Tertiary Education

Secondary Education

LORMA Colleges, College of Medical Laboratory
Science

Academic Full Scholar First Semester - 2022 - 2023
Academic Dean's Lister Second Semester - 2022 - 2023

Saint Christopher Academy (Senior High School)

With High Honors 2020 - 2021

With High Honors 2021 - 2022

Supreme Student Government - Representative 2021-2022

Saint Christopher Academy (Junior High School)
With Honors 2017 - 2018

With Honors 2018 - 2019

With Honors 2019 - 2020

Citizenship Advancement Training Olfficer - 2019 - 2020

IV. WORK EXPERIENCE: N/4

V. ELIGIBILITY: First Aid Responder, Certified by Red Cross La Union Chapter

(2023)

VI. SEMINARS ATTENDED
First Aid Training, Red Cross La Union Chapter (2023)

KADALUBHASAAN Webinar Series (2024)

VII. INVOLVEMENT IN RESEARCH/RESEARCHES CONDUCTED

The Effectiveness of Virtual Learning among Grade 11 Students at Saint
Christopher Academy S.Y. 2021-2022, Co-author (2022)
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MARK ERICSON B. BALADAD
Academic Medical Technologist

BIONOTE:

Within his five-year professional career, Mr. Baladad has gained backgrounds in medical laboratory science
~ particularly in clinical parasitology and microbiology, public health, medical research and ethics, allied
health education, and healthcare management. Currently, he is the Assistant Dean of the College of Medical
Laboratory Science, LORMA Colleges, La Union, Philippines.

L. PERSONAL INFORMATIONMN:

Address : 420 Romas Road, Barangay Paringao, Bauang, La Union 2501
Contact number : 0948 077 7517

Personal e-mail address : sadmarkwirites®email com

Work e-mail address markericson baladad®lorma edy

Date of birth : February 1, 1998

Place of birth : ITRMC, City of San Fernando, La Union

Il. EDUCATIONAL QUALIFICATION:
Graduate level:

= Philippine Christian University - on-going Doctor of Philosophy in International Healthcare
Management (PhD-IHCM), Malate, Manila fearned 33 units)

= Hardam Furigay Colleges Foundation, Inc. - on-going Master of Arts in Education major in
Educational Administration (MAEd) (earned 27 units)

= Philippine Christian University - completed Master in Management major in Public Health
Administration (MMPHA), Malate, Manila

* Angeles University Foundation - finished academic units for Master of Science in Medical
Laboratory Science (MSMLS), Angeles City

Post-haccalaureate level:

= |gra Development Academy of Bangsamoro Administrative Region of Muslim Mindanao -
Certificate in Professional Teaching (CPT), Tamparan, Lanao del Sur

Baccalaureate level:

= LORMA Colleges, Inc. — Bachelor of Science in Medical Laboratory Science (B5MLS), Carlatan,
City of San Fernando, La Union

- Successfully passed the Medical Technology Licensure Examination in March 2019

Il. WORK EXPERIENCES:

Medical Laboratory Science Instructor
LORMA College of Medical Laboratory Science
08/2019 — Present City of San Fernando, La Union



Achievements/Tasks:

*  College instructor (2019 - Present)
- Teaches professional/major and core subjects in medical laboratory science/technology
- Previous course designation includes Clinical Parasitology, Clinical Microscopy, Research
Writing, MLS Seminar | and I, Medical Technology Assessment Program | and I, Health
Information Systems, Community and Public Health, Principles of Medical Laboratory
Science, and Biochemistry

*  Research Coordinator (2020 - Present)
- Disseminate areas of research to the faculty, staff, and students in the College
- Coordinate research activities within their respective departments
- Prepare annual research journal and submits the same to the Chairman of Research
- Prepare and submit annual reports on the research accomplishment of the department
- Oversees the overall delivery of MLS Research to third year students
- Serve as a contact person for external affiliation or research collaboration

*  Hexible Online Learning Coordinator (2020 - 2024)
- Attend meetings, trainings, and seminars for the HyFlex and Flexible learning program
- Conducts survey to assess the delivery of the institutional learning modality
- Provide technical assistance to the faculty and staff of the College

*  Academic Coordinator {(2024)
- Oversee the academic operations of the College
- Support and assist the Dean with student matters and concerns

*  Faculty Adviser, LORMA Colleges Red Cross Youth Council (2019 - Present)
- Oversees the overall operations and functions of the Council

IV. PROFESSIONAL ORGANIZATION:

Pinagpala Publishing Sevices, Inc.
Editorial Board Member
12/2022 — Present Philippines

LORMA Colleges Research Ethics Committee (LC-REC)
Eeviewer/Member

To/2022 - 2024 Philippines
Biorisk Association of the Philippines, Inc. (BRAP)

Member

742022 — Present Philippines

International Society for Evolutionary Medicine and Public Health (ISEMPH)
Gratis Member - User 1D NMumber: 57661004
1/2021 — Present Portugal

International Association of Innovation Professionals (LAIP)
Associate Member - User D Mumber: 5265
172027 - Present United States of America

The Philippine Society of Parasitology, Inc. (P5P)
Member - Region 1 Chapter
11/2020 - Present FPhilippines

LORMA Colleges — Red Cross Youth Council (LC-RCYC)
Faculty Adviser
8/2019 — Present Philippines



The Microbiology Society
Affiliate Member - Membership Number: CO28636
72019 - Present United Kingdom

The Philippine Association for Medical Technologists, Inc. (PAMET)
Member - La Union Chapter

342019 - Present Philippines

Philippine Association of Schools of Medical Technology and Public Health (PASMETH)
Member
3/2019 - Present Philippines

IV. PUBLICATIONS:

Research projects (in-progress and finished):

Title: Case report: soil-transmitted helminthiasis among school children in a mountainous
community

Proponent/s: M. E. B. Baladad et. al.

Status: Pre-print

Publication date: May 2024

Title: The association between hyperglycemia and pulmonary tuberculosis
Proponent/s: M. E. B. Baladad et. al.

Status: Completed (presented in PAMET Research Forum)

Publication date: September 2024

Title: Entry-level competencies among LORMA College of Medical Laboratory Science graduates:
meeting the demands and trends of the profession

Proponent/s: M. E. B. Baladad et. al.

Status: Completed (presented in PAMET Research Forum)

Publication date: September 2024

Title: Knowledge, attitude and perception towards Human Papilloma Virus (HPV) vaccination
among fermale commercial sex workers

Proponent/s: M. E. B. Baladad et. al.

Status: Completed (presented in 11th Huachiew Chalermprakiet University MNational and
International Conference 2024, Thailand)

Publication date: August 2024

Title: Prevalence and associated-risk factors of helminthiasis among learners of public elementary
and high school of City of San Fernando, La Union

In partnership with: Department of Education - City Schools Division of San Fernando, La Union
Proponent/s: LORMA College of Medical Laboratory Science

Status: December 2022 (completed)

Title: Java plum {Syzygium cumini) extract as an alternative stain for the modified Kato-katz
technique

Proponent/s: M. E. B. Baladad

Status: For research proposal (on-going research)

Start date: August 2023

Title: Graduate tracer study of LORMA Colleges batch 2016-2021
Proponent/s: M. E. B. Baladad, ef. al.

Journal: LORMA Colleges Institutional Research Journal
Publication date: July 2023 (completed)



- An extensive and comprehensive compilation of review notes covering the three major
branches of Medical Microbiology: Bacteriology, Mycology and Virology.

V. REFERENCES:

Josephine V. Culaton-Milan, MSMT, RMT
Dean LORMA College of Medical Laboratory Science

Contact detail: josephine milan@lorma.edy

Marites C. Pagdilao, MAN, MPA, RN
Chair, LORMA Colleges CHS Graduate School and Research Institute
Contact detail: marites. pagdilao@lorma.edu

| hereby declare that all information provided is true and correct. | also understand that any willful dishonesty
may render for refusal of this application or immediate termination of employment.

- e e
M:.dza’ son B. Baladad, MMPHA, RMT, CPT
I

M Laboratory Science [nstructor



