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Abstract: Histology is one of the basic sciences that is difficult to learn, as evidenced
by low practicum scores. The purpose of this research is to develop histology digital
atlas-based learning media for medical students at Universitas Negeri Gorontalo. This
digital atlas-based media aims to enhance student learning outcomes. The ADDIE
method was used to develop the learning media. The results show an improvement
in the learning outcomes of medical students in the histology practicum. It implies to
use ADDIE for everyone who wants to develop learning media. It contributes to all
teachers to use ADDIE method in Digital Atlas based learning media on practicum
learning outcome.

Keywords: ADDIE, Atlas, Histology, Learning Media, Learning Outcome
A. Introduction

Histology is one of the basic sciences that medical students must study. However,
many students find it difficult to pass histology (Hortsch, & Mangrulkar, 2015; Door,
2023; Ross, & Pawlina, 2006). According to Ambardini (2009), the challenge in learning
histology is the difficulty in identifying three-dimensional structures on flat histology
slides. Histology practicum is generally conducted by observing prepared slides
under a microscope and drawing the observed specimens. This process requires
significant time, while the practicum schedule is often too short (Susilowati et al.,
2016).

In today’s digital era, using technology in education has become essential to enhance
learning effectiveness (Qureshi et al., 2021; Ghavifekr, & Rosdy, 2015; Shah, 2022). At
the Faculty of Medicine, Universitas Negeri Gorontalo, the need for innovative and
interactive learning media is increasing, particularly for the histology practicum,
which requires a deep understanding of microscopic structures. Traditional histology
education often faces limitations in visual aids and resources. Students frequently
struggle to clearly understand and identify tissue structures. Hence, developing
learning media can provide better and more in-depth visualization is necessary
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(Hanif, 2020).

An atlas is a systematic collection of information or data related to specific objects
(Khasanah et al., 2019). Digital learning is a system that facilitates broader, more
extensive, and varied learning (Rennie, & Smyth, 2019; Castro, 2019). Through digital
learning systems, learners can study anytime and anywhere without being limited by
space or time. Learning materials are more varied and are not limited to verbal formats
but can include text, visuals, audio, and motion (Munir, 2017). A digital atlas is

accessible at anytime and anywhere via devices connected to the internet (Khasanah
et al., 2019).

Initial observations revealed that the results of the first histology practicum exams in
Biomedicine 1 at the Faculty of Medicine, Universitas Negeri Gorontalo, in 2021 and
2020 showed that 74% and 81% of students, respectively, failed the exam. The passing
score was 65 in 2021 and 60 in 2020, with average scores of 52.1/100 and 45.5/100,
respectively. An initial survey involving interviews with two medical students at
Universitas Negeri Gorontalo found that one of the challenges in the histology
practicum was students’ difficulty in identifying histology structures under a
microscope, while the allocated practicum time was insufficient.

The problem statement of this research is to analyze the importance of digital atlas-
based learning media, its design, development method, implementation among
students, and its impact on learning outcomes in the histology practicum. This
research aims to develop histology digital atlas-based learning media that can be used
by students of the Faculty of Medicine at Universitas Negeri Gorontalo. By utilizing
digital technology, this learning media is expected to facilitate a more interactive and
effective learning process. The development of this digital atlas is expected to
contribute significantly to the quality of education at the Faculty of Medicine, enabling
students to understand histology concepts more easily and apply them in clinical
contexts. The histology digital atlas will provide clear microscopic images, detailed
descriptions, and interactive features to facilitate independent learning.

B. Methods

This research is a development study using the ADDIE model (Widyastuti, 2019;
Muruganantham, 2015; Nadiyah, & Faaizah, 2015), which includes five phases:
Analysis, Design, Development, Implementation, and Evaluation. The ADDIE
method is a systematic approach to learning development that consists of five main
stages:

1. Analysis: Assessing the needs and feasibility of new learning media by analyzing
key issues, such as low histology practicum scores, support facilities, and
lecturers' capability to implement the media.

2. Design: Creating learning objectives, activities, materials, and evaluation tools.
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In this stage, the design of the learning media is conceptualized to guide the
subsequent development process.

3. Development: Transforming the design into a ready-to-use product, such as a
digital atlas in this study, to help students study histology without relying on
microscopes.

4. Implementation: Applying the learning media in the classroom, ensuring the
media functions as intended, and conducting an initial evaluation for future
improvements.

5. Evaluation: Assessing the effectiveness of the media through formative and
summative tests. The results show a significant improvement in exam scores
after using the new media.

C. Results and Discussion

1. Analysis The primary task at this stage is to analyze the need and feasibility of
developing new learning media. The analysis is carried out by answering several
key questions: 1) Can the new learning media address the challenges faced in
histology practicum exams? 2) Are there sufficient support facilities to
implement it? 3) Are the lecturers capable of implementing the new learning
media? During this analysis, an excellent media design may not be
implementable due to certain limitations, such as inadequate facilities. A
thorough analysis is necessary to determine whether the new learning media is
feasible for use. Several analyses performed include: 1) Performance Analysis:
This stage identifies the fundamental issues in learning. The primary issue here
is the low practicum scores among medical students at Universitas Negeri
Gorontalo; 2) Student Analysis: it involves studying their characteristics based
on knowledge, skills, and development. This analysis aims to understand the
varying abilities of students. The findings regarding students’ critical and
creative thinking skills can be used as a basis for developing the learning media
(Supriyatno et al., 2020; Kelana, 2018).

2. Design: this stage begins by setting learning objectives, designing learning
activities, and preparing learning materials and evaluation tools. The learning
media design remains conceptual and serves as the foundation for the next
development process. At this stage, the learning objective is for students to be
able to identify cells histologically using a digital atlas. The learning materials
include histological cell images, and the evaluation tools consist of pre-tests and
post-tests.

3. Development, The ADDIE model includes all necessary actions to achieve the
product design goals. The conceptual framework for implementing the new
learning media is created during the design phase. This framework is then
realized into a ready-to-use product during the development stage. In this study,
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the developed learning media is a digital atlas, which students previously
replaced microscopes or LCD screens. The atlas allows students to learn from
any location.

. Implementation, the implementation process involves applying the developed

learning media. During this phase, everything developed is installed and
configured according to its function, making it ready for use in a classroom
setting. The developed media is used to deliver the material, and an initial
evaluation is conducted to provide feedback for future applications.
Implementation also helps improve the developed product draft based on
feedback (Tegeh et al., 2015). The main goal of implementation is threefold: 1)
Help students achieve learning objectives; 2) Ensure that problem-solving or
solutions to student learning gaps are addressed; 3) Develop students’
competencies, including knowledge, skills, and attitudes.

. Evaluation, the final stage of the ADDIE model is evaluation, aimed at assessing

whether the developed learning media meets the initial expectations (Wardani
& Sudarwanto, 2020; Ilmudinulloh, 2021). The evaluation involves formative
assessments through responses to each topic of the body system and summative
evaluations covering all practicum materials. This study presents the results of
post-tests from the histology practicum exam. The majority of respondents,
51.8%, were in the failing category during the pre-test. The post-test results,
based on the proportion of passing and failing students, show that the majority
of respondents who initially failed decreased to 18.5% (5 students), while the
majority moved to the passing category, with a success rate of 81.4% (22
students).

D.Conclusions

1.

An analysis is needed on the common difficulties encountered in learning
histology through conventional methods, as well as users' preferences for
interactive digital media;

The design includes an accessible layout and the organization of material based
on key histology topics;

Developers ensure that the atlas is accessible via various devices such as
computers and tablets;

During implementation, the digital histology atlas is tested on users (e.g.,
medical students) to ensure that the material is easy to access and understand.
Users are also provided with training on how to use the atlas features, if
necessary;

An evaluation is conducted to assess the effectiveness of the atlas in aiding the
histology learning process. This evaluation involves user feedback and
measuring improvements in material comprehension. Based on the evaluation
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results, revisions or improvements are made to enhance the quality of the digital
atlas; and

6. By using the ADDIE method, the development of the Digital Histology Atlas can
be carried out in a structured and systematic manner, resulting in an effective,
interactive learning tool that meets the needs of users in studying histology.

E. Acknowledgement

All praise be to Allah for making it easy for the author to conduct this research and
compose this article. Special thanks are also extended to everyone who has helped in
carrying out the research and compiling this article.

References

Ambardini, R. L. (2009). Integrated Learning Model with Functional Approach in
Histology Course. Jurnal Kependidikan: Penelitian Inovasi Pembelajaran, 39(1).
https:/ /doi.org/10.21831/jk.v39i1.6

Castro, R. (2019). Blended learning in higher education: Trends and
capabilities. Education — and  Information  Technologies, 24(4), = 2523-2546.
https:/ /doi.org/10.1007 /s10639-019-09886-3

Door, R. (2023). Skill Acquisition in Histology Education. In Microscopy Techniques for
Biomedical Education and Healthcare Practice: Principles in Light, Fluorescence, Super-
Resolution and Digital Microscopy, and Medical Imaging (pp. 199-228). Cham:
Springer Nature Switzerland. https:/ /link.springer.com/chapter/10.1007 /978-
3-031-36850-9_10

Ghavifekr, S., & Rosdy, W. A. W. (2015). Teaching and learning with technology:
Effectiveness of ICT integration in schools. International journal of research in
education and science, 1(2), 175-191. https:/ /eric.ed.gov/?id=E]J1105224

Hanif, M. (2020). The Development and Effectiveness of Motion Graphic Animation
Videos to Improve Primary School Students' Sciences Learning
Outcomes. International Journal of Instruction, 13(3), 247-
266.https:/ /eric.ed.gov/?id=E]J1270738

Hortsch, M., & Mangrulkar, R. S. (2015). When students struggle with gross anatomy
and histology: A strategy for monitoring, reviewing, and promoting student
academic success in an integrated preclinical medical curriculum. Anatomical
sciences education, 8(5), 478-483. https:/ /doi.org/10.1002/ase.1519

[Imudinulloh, R. (2021). Development of Sparkol Videoscribe-based learning media
for English subjects. Jurnal Ilmiah Edutic: Pendidikan dan Informatika, 8(1), 59-72.
https:/ /doi.org/10.21107/edutic.v8i1.11988

Kelana, J. B. (2018). The effect of the learning media and the ability to think creative of
to the ability to science literacy student of elementary school. PrimaryEdu: Journal
of Primary Education, 2(2), 79-86.

Khasanah, L. U., M. Pratiwi & R. Zahroh. (2019). Design of Online Animal Histology

144


https://doi.org/10.1002/ase.1519

PPSDP International Journal of Education

Volume 3 (2) (Special Issue) 22 October 2024, 140-145

2nd PPSDP International Conference on Educational Sciences (IConEds 2024)
E-ISSN 2829-5196, P-ISSN 2830-3229

Atlas as a Learning Source. Proceeding International Conference of Science and
Engineering, 2: 313-318.

Munir. (2017). Digital Learning. Alfabeta.

Muruganantham, G. (2015). Developing of E-content package by using ADDIE
model. International Journal of Applied Research, 1(3), 52-54.
https:/ /www.allresearchjournal.com/archives/?year=2015&vol=1&issue=3&p
art=B&Articleld=66

Nadiyah, R. S., & Faaizah, S. (2015). The development of online project based
collaborative learning using ADDIE model. Procedia-Social and Behavioral
Sciences, 195, 1803-1812. https:/ /doi.org/10.1016/j.sbspro.2015.06.392

Qureshi, M. L., Khan, N., Raza, H., Imran, A., & Ismail, F. (2021). Digital technologies
in education 4.0. Does it enhance the effectiveness of learning?
https:/ /ir.unikl.edu.my/xmlui/handle /123456789 /25661

Rennie, F., & Smyth, K. (2019). Digital learning: The key concepts. Routledge.

Ross, M. H., & Pawlina, W. (2006). Histology. Lippincott Williams & Wilkins.

Shah, S. S. (2022). Teaching and learning with technology: Effectiveness of ICT
integration in schools. Indonesian Journal of Educational Research and
Technology, 2(2), 133-140. https:/ /doi.org/10.17509/ijert.v2i2.43554

Supriyatno, T., Susilawati, S., & Ahdi, H. (2020). E-learning development in improving
students’ critical thinking ability. Cypriot Journal of Educational Sciences, 15(5),
1099-1106. https:/ /doi.org/10.18844/ cjes.v15i5.5154

Susilowati, R., J. Fachiroh & Y. A. A. Sumiwi. (2016). Histology Lab Exam with Photo
Displays Yields Higher Scores. Jurnal Pendidikan Kedokteran Indonesia 5(2): 114-
120. https:/ /doi.org/10.22146 /jpki.25322

Tegeh, M. I, Nyoman, L. J., & Pudjawan. (2015). Development of Textbooks Research
and Development Model with ADDIE Model. In Seminar Nasional Riset Inovatif
IV, 208-16

Wardani, Y., & Sudarwanto, T. (2020). Development of Video Scribe-Based Learning
Media on Basic Competencies in Carrying Out After-Sales Service on the
Competencies of Class XII Marketing Students at SMK Negeri 1 Jombang. Jurnal
Pendidikan Tata Niaga (JPTN), 8(1), 709-
715. https:/ /jurnalmahasiswa.unesa.ac.id /index.php/jptn/article/ view /32052

Widyastuti, E. (2019, March). Using the ADDIE model to develop learning material
for actuarial mathematics. In Journal of Physics: Conference Series (Vol. 1188, No. 1,
p- 012052). IOP Publishing. https://doi.org/10.1088/1742-6596/1188/1/012052

145


https://jurnalmahasiswa.unesa.ac.id/index.php/jptn/article/view/32052

