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INTRODUCTION

Embryology is considered a sub- discipline of anatomy and forms an integral part of the
preclinical basic science teaching in medical curriculum. It has been an essential for
understanding the development and congenital malformation. Embryos are susceptible during
the embryonic stages to teratogens that can cause congenital malformations such as maternal
drugs, infections, and nutritional deficiencies. Embryology has significant practical and
assists as the perfect link between basic sciences and clinical specializations applications in
many specialties such as general surgery, ear—nose—throat, craniofacial surgery, pediatrics,

and obstetrics.[*?*]
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The teaching of the embryology can be different from institution to other institutions
including topics, general or special system, time allocated, and course specification.!. A
significant number of medical schools assign inadequate time to embryology education,
resulting in ill-prepared students to relate embryological principles in clinical sites.
Previously, researchers suggested that some medical schools have independent embryology
teaching course. Other schools, embryology is incorporated into the gross anatomy or
histology teaching course but still few schools, embryology does not occupy a recognized
part of the curriculum.) Most medical institutions within United states and Australia, are
steadily transferring from the classroom-based study of embryology, choosing to impart the
knowledge during the student’s clinical years.[6] Importantly, the time assigned for anatomy
teaching has diminished significantly with embryology. Few medical schools around the
world have excluded embryology from their new curriculum.!”? Researchers documented that
teaching of embryology varies between countries and from different universities within the

same country.®!

Traditional Teaching

Traditional teaching policies in the academic medical training characterized by submissive
transmission of content by the teacher. Most of the students used textbooks to study
embryology in addition to the traditional lectures. Educators used chalk and board, diagrams
and 2D models.[® The traditional didactic lecture is an effective for showing information and
preparing explanations but insufficient when the instructional targets contain the application

of knowledge.!*”

Active Teaching and Learning

Active teaching approaches are instructional method that involves students in the learning
practice. Moreover, the opportunity to develop visual information is an essential to
understand embryonic development. Multimedia methods are created diverse teaching tools
to improve interactivity and visualization including wax models, animation, films, videos,
computer-assisted learning, and blended learning methods.***?*¥1 These approaches can
create easily mental image visualization through 3D and dynamic diagrams. However, most
commercially existing digital embryology models are expensive, making them less

approachable for some universities to use.™*!
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Constructing Models

Using models in human embryology courses is characterized by several advantages to aid
learning, since the students can see and touch the models. Various materials for constructing
models such as clay, paper, or playdough are used.*™ Modelling clay can be easily

implemented and has impact on student learning and a very low cost.

ANIMATION
Animation is a series of images or drawings such as hand-drawing, painting, scratching, and
computer graphics.!*®! Importantly, access to embryology animation tools aid long and short-

term retention of information.lt”

Students assumed animated PowerPoint (PPT™,
Microsoft®) presentations during lectures to be a beneficial supplement to the course.™™
Animations developed throughout the years to show fertilization, folding, intestinal rotation,
and heart septation. The development of gastrulation and neurulation animated learning tools
permit for a more retaining learning practice. No broad scope for standard animation is due to

the cost and complexities.!*"!

Blended Learning

Blended learning is the integration of face-to-face classroom learning with small online
course improves active learning and academic performance of embryology (Figure 1).[2%
Flipped class students obtain basic information through study materials such as lecture PPTs,
short videos, web links, and handouts for related topics before class by the concerned faculty
member.?) The flipped class method stimulates a deeper learning practice for theoretical
embryology topics. This approach accelerates in becoming a ‘'self-directed adult learner'
because the students come trained for cooperating teaching session.!?? Students are engaged
in the new active teaching-learning policies such as Problem-Based Learning (PBL): Case-
Based Learning (CBL): Team-Based Learning (TBL): and Process-Oriented Guided Inquiry
Learning (POGIL).”®! PBL in which students engaging in discussions centered around a
specific topic or case study under teachers’ supervision. The teacher’s role shift from being
sole of knowledge to be a mentor guiding the learning process facilitating self-directed.
Application of PBL teaching method of congenital malformation showed improvement of
student’s teamwork skills, promotes their thinking, and develops their awareness in
learning.!*”! Studies suggested that integrating flipped classrooms with PBL created a
vigorous educational model that combines the strengths of both methods.”*®! The quality of

the material information, timing should be cautiously reviewed by a team of teachers,
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students’ feedback on learning material, formative assessments and other activities for self-
evaluation should be consistent and regular.”® TBL in general embryology to students of 2"
year faculty of Medicine (KSA) from 2015-2019 is applied. It is composed of pre-class self-
study, assessment tests individually followed by assessment tests in the team and peer feed
evaluation, the student results confirmed a high percentage of attendance, high marks in the

team assessment tests compared to individually and traditional examination.?”

| Blended

Learning

Faceto Face Learning Online Leamning

Figure 1: Diagram showing integration of online learning with traditional face to face

classroom in the blended learning of human embryology.

Online Learning Platform

Modern Medical curriculum shifting embryology from a teacher centered classroom to
student centered and self-directed learning with increasing use of technology, such as an
online learning platform for teaching, learning and assessment. Engaging modern and
different approaches in medical education has become crucial element.”®! Online
Embryology teaching using learning management systems seemed to be an effective
additional learning tool among group of Egyptian medical students.”® social media allow for
online communication have created virtual communities and have a positive effect on student

learning such as Facebook and Twitter.B”!

Mobile apps for teaching human embryology, Premal’s 3 D Embryology is designed with
ultimate interactive features such as 3D models that increase the educational practice for
medical students.*!

CONCLUSION

Active teaching- learning approaches of embryology assist students to understand and create

easily mental image visualization by using new learning techniques. Careful planning and
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concern between traditional and active teaching are essential to confirm effective learning

outcomes.

REFERENCES

1.

10.

Lee NK, Kim S, Jeon TY, etal. Complications of congenital and developmental
abnormalities of the gastrointestinal tract in adolescents and adults: evaluation with
multimodality imaging. Radiographics, 2010; 30: 1489-1507.

Mascio CE, Pasquali SK, Jacobs JP, et al. Outcomes in adult congenital heart surgery:
analysis of the Society of Thoracic Surgeons Database. J Thorac Cardiovasc Surg, 2011,
142: 1090-1097.

Kazzazi F, Bartlett J. Condensing embryology teaching for medical students: can it be
taught in 2 hours? Adv Med Educ Pract., 2017; 11: 8: 797-806. doi:
10.2147/AMEP.S151880. PMID: 29270044; PMCID: PMC5729829.

McBride JM, Drake RL National survey on anatomical sciences in medical education.
Anat Sci Educ, 2018; 11: 7-14.

Carlson BM. Embryology in the medical curriculum. Anat Rec., 2002; 269(2): 89-98. doi:
10.1002/ar.10075. PMID: 12001215.

Drake RL, McBRIDE JM, Lachman N, Pawlina W. Medical education in the anatomical
sciences: the winds of change continue to blow. Anat Sci Educ., 2009; 2(6): 253-259.
Mukhtar SF, Asari MA, Kasim F, Mohd Ismail ZI, Hadie SNH, Mohd Yusof NA, et al.
Relevancy of embryology in modern medical curriculum. Education in Medicine Journal.
2023; 15(4): 133-137. https://doi.org/10.21315/eimj2023.15.4.10

Moxham BJ, Emmanouil-Nikoloussi E, Standley H, Brenner E, Plaisant O, Brichova H,
et al. The attitudes of medical students in Europe toward the clinical importance of
embryology. Clin Anat. 2016; 29(2): 144-50. https://doi.org/10.1002/ca.22667
Guilherme Guedert D, de Lima P, Souza E Silva R, Claudia Carneiro Girdo Carmona V.
The use of active methodologies for the teaching of human embryology: A systematic
review. Anat Histol Embryol. 2022; 51(3): 332-338. doi: 10.1111/ahe.12803. Epub 2022
Mar 31. PMID: 35357034,

Prince, M. Does Active learning work? A review of the research. Journal of Engineering
Education, 2004; 93(3): 223- 231. https://doi. org/10.1002/J.2168- 9830. 2004.TB008
09.X

www.wipr.net | Vol 15, Issue 18,2026. |  1SO 9001: 2015 Certified Journal | 543


https://doi.org/10.21315/eimj2023.15.4.10

Y oussef. World Journal of Pharmaceutical Research

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Hadie S. N. H., Dasiman R, Omar N S, & Abas R. Effectiveness of Multimedia
Approaches in Embryology Teaching: A Scoping Review. Malaysian Journal of Medicine
and Health Sciences, 2024; 20(1): 281-292. https://doi.org/10.47836/mjmhs.v20i1.748
Abdel Meguid EM, Holland JC, Keenan ID, Mishall P. Exploring Visualisation for
Embryology Education: A Twenty-First-Century Perspective. Adv Exp Med Biol., 2022;
1356: 173-193. doi: 10.1007/978-3-030-87779-8_8. PMID: 35146622.

Koscinski I, ElI Alaoui-Lasmaili K, Di Patrizio P, Kohler C. Videos for embryology
teaching, power and weakness of an innovative tool. Morphologie, 2019; 103(341 Pt 2):
72-79. doi: 10.1016/j.morpho.2019.04.001. Epub 2019 May 12. PMID: 31092318.

Nora Chekrouni, Roeland P. Kleipool, Bernadette S. de Bakker The impact of using
three-dimensional digital models of human embryos in the biomedical curriculum, Annals
of Anatomy —Anatomischer Anzeiger, 2020; 227,
https://doi.org/10.1016/j.aanat.2019.151430.

Patil M. Innovative Method of Teaching Embryology Using Three-Dimensional
Playdough Model Construction: A Constructivist Teaching. National Journal of Clinical
Anatomy, 2020; 9(4): 135-140. https://doi.org/10.4103/NJCA.NJCA_67_20

Harris M, Husbands L, & Taberham P. (2019). Introduction. In M. Harris, L. Husbands,
& P. Taberham (Eds.): Experimental animation: From analogue to digital (pp. 1 — 13).
Routledge.

O'Connor C, Jordan K, Vagg T, Murphy CE, Barry DS Toulouse A, Fletcher JM, Downer
EJ. Animated teaching improves student learning of human gastrulation and neurulation,
2023; Annals of Anatomy, 247, art. no. 152057.

Carmichael and Pawlina SW. Carmichael, W. Pawlina Animated PowerPoint as a tool to
teach anatomy, Anat. Rec., 2000; 261: 83-88.

Amr Maani, Alicja Forma, Jacek Baj, Ryszard Maciejewski. Medical Embryology and its
Importance in the 21st Century Curriculum: A mini review. Italian Journal of Anatomy
and Embryology, 2022; 125: 95-102 DOI: 10.36253/ijae-12966

Guo Y, Liu H, Hao A, Liu S, Zhang X, Liu H. Blended learning model via small private
online course improves active learning and academic performance of embryology. Clin
Anat. 2022; 35(2): 211-221. doi: 10.1002/ca.23818. Epub 2021 Dec 17. PMID:
34851529.

Shreevastava AK, Das RS, Kailash B. The Effectiveness of the Flipped Classroom

Approach Over Traditional Teaching for a Comprehensive Understanding of Embryology

www.wipr.net | Vol 15, Issue 18,2026. |  1SO 9001: 2015 Certified Journal | 544


https://doi.org/10.47836/mjmhs.v20i1.748
https://doi.org/10.1016/j.aanat.2019.151430
https://doi.org/10.4103/NJCA.NJCA_67_20
https://www.sciencedirect.com/science/article/pii/S0940960219301347#bbib0020
https://www.researchgate.net/journal/Italian-Journal-of-Anatomy-and-Embryology-2038-5129?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Italian-Journal-of-Anatomy-and-Embryology-2038-5129?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://doi.org/10.36253/ijae-12966

Y oussef. World Journal of Pharmaceutical Research

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

by the First-Year MBBS Professionals. Cureus., 2025; 27; 17(7): e88842. doi:
10.7759/cureus.88842. PMID: 40873823; PMCID: PMC12379024.

Agnihotri G, Mitra A. Introduction of Flipped Classroom Approach for Teaching
Embryology to Phase-l MBBS Students. Mymensingh Med J., 2023; 32(3): 862-869.
PMID: 37391986.

Ranjana Verma, Pragati Sheel Mittal, Sonu, Keerti Bhardwaj, Pulimi Vineel , Yatharth
Mishra Enhancing understanding of Embryology through POGIL: An Innovative
Approach. Int J Anat Res, 2025; 13(4): 9387-94. ISSN 2321-4287 DOI:
https://dx.doi.org/10.16965/ijar.2025.255

Li H, Cai Z, Liu Y, Chen Y, Lin Q and Liu H. The effect of PBL teaching method in the
teaching of congenital malformation. Front. Med., 2025; 12: 1508415. doi:
10.3389/fmed.2025.1508415

Yang FC, Chen HM. Examining Flipped Classroom and Project-Based Learning
Integration in Older Adult Health Education: A Mixed-Methods Study. Nurs Rep., 2025;
15(8): 267. doi: 10.3390/nursrep15080267. PMID: 40863654; PMCID: PMC12389574.
Paththinige C S, Marambe K N. Blended Learning in Human Anatomy Education in
Undergraduate Medical Programmes: A Review SLAJ, 2023; 7(1).

Mohammed H M. Team-based learning (TBL) implementation in general embryology at
the faculty of medicine-jazan university, KSA. Bahrain Medical Bulletin,
2021; 43(4): 689-694.

Youssef S. Different approaches for teaching and learning anatomy and future directions.
Indian J Clin  Anat  Physiol, 2021; 8(1): 1-6. Available from:
https://doi.org/10.18231/j.ijcap.2021.001

Ahmed Farid Al-Neklawy, Online Embryology teaching using learning management
systems appears to be a successful additional learning tool among Egyptian medical
students, Annals of Anatomy - Anatomischer Anzeiger, 2017; 214: 9-14.

Khalil MK, Abdel Meguid EM, and Elkhider IA. Teaching of anatomical sciences: A
blended learning approach. Clin. Anat., 2018; 31: 323-329.
https://doi.org/10.1002/ca.23052

Rivera Garcia GE, Cervantes Lépez MJ, Ramirez Vazquez JC, Llanes Castillo A, Cruz
Casados J. Reviewing Mobile Apps for Teaching Human Anatomy: Search and Quality
Evaluation Study. JMIR Med Educ., 2025; 11: e64550. doi: 10.2196/64550. PMID:
39951706; PMCID: PMC11888001.

www.wijpr.net | Vol 15, Issue 18,2026. |  1SO 9001: 2015 Certified Journal | 545


https://doi.org/10.18231/j.ijcap.2021.001
https://doi.org/10.1002/ca.23052

