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Abstract: The curriculum in teaching anatomy is under increasing pressure to transform from traditional to interdisciplinary
integration, from cadaver-based to multimodal instruction with a system-based approach. Educational technologies are becoming
critical and urged to be integrated into teaching medicine. At the College of Health Sciences, VinUniversity, the block of Human Body
Structure and Function (HBSF) within the undergraduate medical training program was designed to teach anatomy with relevant basic
medical sciences based on the principles of the system-based integrated structure. To support students in achieving the intended
learning outcomes, multiple innovative technological platforms have been introduced into the curriculum using the moderation of the
Adaptation — Standardization — Integration — Compliance (ASIC) framework over four key terms: adaptation, standardization,
integration, and compliance. In this paper, the process for curriculum development is presented with an illustration of the selected
technological platforms and the lessons learned using the ASIC model.
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Introduction

In medical curricula, Anatomy is considered one of the keystone courses. The prerequisite of a deep understanding of
human anatomy is essential for safe clinical practice." Without it, regardless of the area of healthcare, practitioners can
experience difficulties in performing investigations effectively as they require knowledge of the precise locations of
organs and tissues.” For many years, teaching anatomy was delivered through lectures with a slideshow presentation and
audible annotations of the teaching concepts, prosections and dissections, clinical cases, and autodidactic activities using
two-dimensional images and multimedia resources.” Nevertheless, this conventional model does not adequately prepare
students for the exponential increase in medical knowledge expected in the 21% century. Traditional cadaver-based
training does not tackle the critical need for growing healthcare advancements.* Careful dissection is time-consuming,
and access to dissection laboratories is generally limited.> There is also a high cost associated with maintaining
a dissection laboratory. The use of two-dimensional images limits the ability to be creative and visual, thus limiting
the correlation with clinical sciences. A study by Garg et. al. suggests that the capability to imagine is crucial to learn
anatomy.® Textual explanation of three-dimensional structures is often inefficient for students to comprehend them.” In
the era of digitalization, a new generation of learners expects their education to be a technology-rich learning environ-
ment with varying levels of technology integration.”

Mohamed Estai and Stuart Bunt published a critical review in 2015 that examined the best practices for
teaching anatomy, demonstrating the shift from traditional to interdisciplinary structure, from cadaver-based
instruction to multimodal instruction through a system-based integrated approach.' In recent years, many medical
schools have transformed the way of teaching anatomy by incorporating educational technologies, such as virtual
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and augmented reality, 3D digital anatomy models, virtual dissection, and other computer-based educational
programs, into the course.>”'® There was, however, no “one-size-fits-all” concept for teaching anatomy.
A pedagogical model must be adapted to the institutional context regarding curriculum philosophy, pedagogy
methods, financial investment, and educational resources available. As a continuous quality improvement process,
the use of technology in anatomy teaching is a continuous process' into 'The use of technology in anatomy
teaching is a continuous process of quality improvement. It is critical to evaluate whether these technologies help
students meet their learning outcomes; reflection on the curriculum development process is also essential for
optimizing their use.

The Current Context of Teaching Anatomy in Vietnam
Anatomy is one of the core components required in the medical curriculum framework endorsed by the Vietnam Ministry
of Education and Training.'" Typically, the course is taught in the first or second year as a separate subject, delivered with
lectures and practicum using plastic models and cadaveric dissections and prosections. However, the number of bodies
donated for teaching purposes is limited due to restrictions mainly from religious belief. There are only two to four
cadavers available each year at Hanoi Medical University (HMU), one of the largest medical schools in Vietnam, for the
approximately 800 students enrolled in anatomy courses.'”> Despite receiving more than 1000 applications for body
donation over the past five years, only ten bodies have been donated. This may be attributed to the fact that the relatives
of the body donors did not donate them following their deaths, since most Vietnamese do not wish to see their relatives
pass away without a complete body.

Vietnamese medical institutions should therefore consider alternative approaches to designing and delivering the
curriculum, as well as learning from best practices in similar settings.

Background of VinUniversity and Undergraduate Medical Curriculum

Founded in 2020, VinUniversity is located in Hanoi, the capital city of Vietnam. The College of Health Sciences of
VinUniversity offers a six-year medical doctor training program at the undergraduate level, with approximately 50-60
new students enrolling annually. The curriculum for the MD program applied the “backward” design concept so that the
program’s outcomes were identified first. The competencies required for graduates have been developed in accordance
with the university’s attributes, vision, and mission. During the pre-clinical phase, learning objectives are developed for
the Human Body Structure and Function block (HBSF). Consequently, curricular content and teaching activities are
constructed in accordance with constructive alignment principles.'* The anatomy curriculum incorporates other dis-
ciplines, including Histology, Embryology, Radiology, and Physiology, into the integrative block grid of HBSF. A variety
of models and technological platforms aligned with educational strategies have been explored and considered in order to
determine whether adopting them will enhance the teaching and learning experience as well as enable students to achieve
the desired outcomes. During this period, the Adaptation — Standardization — Integration — Compliance (ASIC) frame-
work has been adopted as the guideline to facilitate the process over four key domains as its name mentions. As part of
this paper, the process for curriculum development is described, along with an illustration of the selected technological
platforms and lessons learned when using the ASIC model.

The ASIC Framework

Owolabi proposed the ASIC framework as the guide to consider learning theories and pedagogical principles integrating
educational technology and innovations.'* This model describes four key terms: Adaptation, Standardization, Integration,
and Compliance.

A - Adaptation: identifying innovations and technologies that can be adopted to enhance the learning experience,
curriculum delivery, and program outcomes in accordance with curriculum design and institutional resources. In order to
make a final decision, a number of factors need to be considered.

S- Standardization: identify the purposes and objectives for which innovations and technologies are used. It is
imperative that this technology be applied in a manner that is compatible with the program objectives and expectations
by learning from the current practices and standards.
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I-Integration: Establish a multi-level plan for using the technology and aligning it with other resources for optimal
performance.

C - Compliance: Prior to implementation, usage documentation and other evidence should be established in order to
ensure compliance with institutional standards and regulations, as well as meeting program requirements.

An important feature of the framework is that it requires the program to consider multiple aspects of the
educational technology in alignment with three domains of the learning objectives, namely cognitive [knowledge],
psychomotor [skills], and affective [attitudes]. In order to achieve the milestones and program outcomes, the space
required to utilize these technologies must be reserved and matched with the purposes of each practice session;
therefore, these technologies will be used within the curriculum.'* The framework also emphasizes evidence-
based practice by requesting the program to extensively examine empirical evidence to prove the benefits of
educational technology. It has been a challenging task to develop an integrated model to teach anatomy using an
interdisciplinary approach; however, with the guidance of the ASIC framework, comprehensive integration of
educational technology has been provided on a step-by-step basis.

Curriculum Development and Delivery Using the ASIC Framework

Philosophy of Curricular Design

Curriculum development uses the concept of backward design, where program outcomes are predetermined after needs
assessments. In the national context, since 2015, the Ministry of Health of Vietnam has endorsed the list of competencies that
general doctors should possess upon graduation, which consists of four domains (i) professional practice, (i) medical
knowledge, (iii) medical care, and (iv) communication and cooperation.'> MD program’s expectation is not only fulfilling
the Ministry requirement but also adopting competencies from the domains of (i) practice-based learning and improvement
and (ii) system-based practice as per the guidelines of the Accreditation Council for Graduate Medical Education (ACGME)
(Table 1).'¢

Table | Comparison of the Core Domains from the List of Expected Competencies for Medical Doctor Graduation

UME, VinUniversity Ministry of Health of Vietham ACGME
I Competence in Professional Practice Competence in Professional Practice Professionalism
2 Competence in the Application of Medical Competence in the Application of Medical Medical Knowledge
Knowledge Knowledge
3 Competence in Medical Care Competence in Medical Care Patient Care
4 Competence in Communication and Competence in Communication and Interpersonal and Communication
Cooperation Cooperation Skills
5 Practice-based learning and improvement* Practice-based learning and
improvement
6 System-based practice* System-based practice

Curriculum outcome mapping has been developed in accordance with the distribution of expected competen-
cies across the entire program, which is used to determine the learning objectives of each course. Anatomy is
taught within an integrative block-grid HBSF structure in the second year. Several disciplines have been
integrated into the block, including Histology, Embryology, Radiology, and Physiology. As part of the learning
objectives of the block, efforts have been made to achieve the expected competencies while also laying a solid
foundation for the clinical years to follow. Blocks are structured according to the organ body systems, which
range in length from one to three weeks. Educational strategies were developed constructively in alignment with
the learning objectives.'® In addition to lectures and case-based small group discussions, there are practical
sessions in the lab where technology plays a crucial role in moderating the learning process (Table 2).
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Table 2 Learning Objectives, Teaching & Learning Activities, and Assessment of the HBSF Block

Learning Objectives Teaching & Content/Organ- Assessment

Learning Activities Based System

® List the major categories of cells and designate their basic |® Lecture-base, slide |[® Introduction Formative:
functions. presentation ® Musculoskeletal/ |® Practice Test (Written Exam)
® Describe the key cell types of each major organ. ® Small group learn- Limbs ® Small group discussion
® Characterize the microscopic architectural organization of ing, case-based ® Respiratory ® Mock-up Objective Structured
each major organ. discussion ® Cardiovascular Practical Examination (OSPE)
® Delineate major events of embryologic development. ® Laboratory for |® Blood, Immune Summative:
® |ocate and identify anatomic structures. Anatomy lab and ® [ntegumentary |® Written Exam (multiple-choice
® Associate muscles with their actions, innervation, and Histology system questions and short answer
blood supply. ® Gastrointestinal questions)
® Trace the anatomic structures that compose each major ® Urinary ® OSPE
organ system. ® Reproduction
® |[nterpret basic radiologic data, including ultrasound. ® Head and Neck
® Correlate clinical anatomy with patient presentation, phy- ® Neuroanatomy
sical examination findings, and radiologic imaging. ® Endocrine

® Predict pathology that may be associated with distur-
bances in the structure of the human body or its
development.

Adaptation

A key component of the success of a course is the development of educational strategies. In addition to planning learning
objectives and pedagogy, many other factors must be considered during the adaptation process. Integration with
educational platforms serves the following purposes:

(i) Filling the gaps/shortage of lacking cadaveric dissection.
(il) Enhancing teaching and learning experiences by using the advantage of innovations and technological platforms
in an updated manner.
(iii) Assisting students in moving from surface learning to deep learning and achieving their learning outcomes.

Multiple working sessions have been organized to collect stakeholders’ comments and feedback to evaluate the
feasibility. To shorten the process of seeking suitable platforms, a list of considerations has been developed, and
a comparison was conducted to make the decision (Table 3). The list of the technological platforms for each of the
disciplines that have been selected is described in Table 4.

The methods used to teach anatomy and other principles in the HBSF block have also substantially changed in recent
years. As new technologies are introduced, there is a greater opportunity to explore and understand the anatomy of the
human body and its functions.

In order to facilitate block-wide anatomy, physiology, and radiology teaching, the Pirogov Anatomy Table (Pirogov
table), Complete 3D Anatomy software, and plastinated cadavers have been identified. In pathology, slides are analyzed
using a digital pathology platform called Pathcore Flow, which is a connected workspace for research and clinical

practices. All these mentioned technologies can be used remotely and allow concurrent access from multiple devices.

Standardization

Standardization has been implemented, but the literature evidence could be more comprehensive. A simple explanation
could be the variety of medical educational contexts, the complex character of medical education, and the wide range of
educational technological systems.'” In 2017, Vaitsis et al published a review of standards that allow the technical needs
and educational needs to work in concert in the contemporary context of Outcome-Based Medical and Healthcare
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Table 3 Considerations When Seeking the Suitable Educational Platforms

Consideration Description (With no Particular Order)
Number of users The number of students, faculty, teaching assistants, and supporting staff that use the application.
Platform supplier The ability to use the platform in Vietnam, the accessibility of the supplier, the customer’s service concerning instructional

training, and real-time bilingual service.

Platform functionality | The chosen platform should contain a vast library of contents that is in alignment with the curriculum and be designed with
a great user interface and user experience. Ideally, it can be easily used on different operating systems. The program

should have a learning management function where attendance, usage, and other statistics are reported.

Infrastructure Any special facility requirement should be thoroughly considered when deploying the platform, such as hardware
requirement requirements, room size, internet access (ie, internet speed, wired/wireless), and ability to embed into the university’s

learning management system.

Budget One should consider whether it is a one-time purchase or an annual subscription, and the commitment of the university to

provide the budget.

Table 4 The List of the Platforms for Consideration

Area Name of the Explored Platforms Selected Platforms
Anatomy Complete 3D Anatomy, Sectra, Bodyviz, Inbody, Visible Body, Pirogov, Anatomage, Complete 3D Anatomy,
Plastinated cadavers* Pirogov table, and

Plastinated cadavers*

Histology & Pathcore Flow, Histology Guide Pathcore Flow

Embryology

Physiology Labster, Visible Body, Complete 3D Anatomy Labster and Complete 3D
Anatomy

Radiology Pirogov table, Luxsonic’s SieVRt, Complete 3D Anatomy, Radstax Complete 3D Anatomy and

Pirogov table

Note: *Not a virtual technology.
Abbreviations: HBSF, human body structure and function; ASIC, adaptation-standardization-integration-compliance; MD, medical doctor; ACGME, accreditation council
for graduate medical education; OSPE, objective structured practical examination; CA, complete 3D anatomy.

Education;'® giving an insight into the most current relevant standards that could effectively evaluate and measure
teaching against the determined outcomes or competencies, compare curriculum based on structured analyses, and help
students better understand their learning intentions.

The standardization process has also been enhanced by field trips to other medical schools in order to learn about their
practices. Several field trips were conducted by the university’s leadership from 2018 to 2021 to National University
Singapore, the University of Pennsylvania, and Yale University. Aside from exploring the learning resources, the main
purpose of the trip was to visit the laboratories and interact with the person in charge of the learning resources.
A valuable resource for obtaining information would be the vendors themselves. Despite not being entirely objective,
essential data can be provided on request and can contribute to the decision-making process. Several types of information
are immediately available, including current users, customer feedback, analysis of the situation, and comparisons with

competitors.

Integration

Integration is a time-consuming process. Initially, faculty and support staff participated in training workshops offered by
vendors. The team works internally to match the platforms to the objectives of the curriculum. For the HBSF block, these
platforms are prioritized for practice sessions, while lectures and small group discussions can be conducted using
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presentation slides. In advance of the implementation, handouts containing details about the relevant platform, expected
learning outcomes, and associated activities are prepared and distributed to all students in advance. The instruction
manuals for each platform were provided to students at the beginning of the academic year. Presentations and guidelines
in the form of recorded videos are also prepared and presented to students during orientation. This document contains

essential information regarding the purpose of the platforms, how they will be integrated within the block, how to install

the app, and the confidentiality of the account.

As a result of the multiple platforms that are used during anatomy laboratory practice, the situation is complicated at
times. For clarification, a detailed handout containing the guidelines for teaching and learning activities has been

prepared and is used to moderate the classes (Figure 1).

v/

VINUNIVERSITY

THE HUMAN BODY COURSE (MEDI1050)

LAB 1: POSTERIOR TRIANGLE AND AXILLA OUTLINE

Facilitators: XXY

BACKGROUND READING: Gray'’s Anatomy for students [Chapter 7 Regional Anatomy —
shoulder, posterior scapular region, axilla] & Netter s Atlas of Human Anatomy [plates 408-420]

Section Content/Activity Time Material
(mins)
Part 1: Posterior Triangle 20 Lab handout,
Facilitators’ Wrap-up 5 screen 05.03 &
07.05
Section I: Part 2: Axilla 20 Lab handout,
Virtual Dissection | Facilitators’ Wrap-up screen of axillary
5 artery and brachial
plexus
Main Room Wrap-up 10
Break 5
1. Pre-quiz 5
2. Anatomic spaces
z 3. Brachial plexus
E 4. Anterior nerves
. & 5. Posterior nerves
SsrszﬂoGnr(I){lzp 6. Axillary artery 50 Module 1.1 on
Discussion 7 7. Brez’ast cancer Complete Anatomy
g 8. Erb’s palsy
= 9. Klumpke’s palsy
= 10.Suprascapular nerve lesion
6 11.Cervical disc herniation
12. Post-quiz 5
Section III: Friendly competition between student 15
Group Games groups!!!
Section IV: This is a list.of structures stude‘nts should be
: able to identify at the end of this laboratory.
Structures to " : » Lab handout
p— CoFrelatmg structure and function will also
be important.
Note:

- Pre-quiz and post-quiz are mandatory but not graded.

Figure | A sample of the laboratory handout plan which integrated multiple educational platforms.
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CANVAS

HBSF | OB Svstem ONDA A RSDA RIDA
9:00-10:00 Anatomy of Pleura .
and Lungs Gas - Pulmonary
10:00 - 11:00 (o 5
(Lecture) trans_port in circulation, (Lecture)
tissue
11:00 - 12:00
Histology of the (Lecture)
i System
-00 - 01+ y
12:00 - 01:00 et W Labster
1:00 - 2:00 v
PULMONARY Physi Pulmonary
2:00 -3:00 (Practice)
Lab: Histology Lab:
:00 - 4: Y
3:00-4:00 Pleura and Lungs Respiratory System
Practi Practi
4:00-5:00 (Bractice) (Practice) o
Pulmonary Physical Exam
5:00 — 6:00 -
& Pathcore

!

Figure 2 An example of teaching sessions using educational technological platforms in a week of Pulmonary block-system (HBSF, VinUniversity).
Note: Reproduced with permission from Canvas.?®

At the course level, these educational platforms have been integrated into the schedule, as in the example of Figure 2.
Mondays, Wednesdays, and Fridays were designated as the days for the block, and the associated platforms with teaching
content needed to be ready by the start of the session. These platforms, however, require further customization to fit in with the
learning objectives; and they significantly increase the workload of the teaching staff with regard to mastering the teaching
content as well as facilitating learning activities through these platforms.

A key factor in driving the implementation of innovative technology across the HBSF is the robust use of Canvas, a reliable
Learning Management System (LMS) that has become widely used at other organizations. By integrating all learning
materials and resources into the LMS, Canvas plays a critical role in block delivery and management by integrating all
learning materials and resources into the LMS. In the module section of the course, a list of the teaching sessions has been
arranged sequentially according to the flow of teaching activities. All lectures, case studies, and lab handouts are organized
according to the relevant topics. In some cases, pre-reading requirements may be designed as self-quizzes or items that must be
acquired prior to the class. Links to external platforms can be inserted into Canvas without significant difficulties. A basic
Canvas training program is a requirement for both onboarding faculty and students.

Compliance

Using educational technology to teach anatomy and relevant medical sciences has demonstrated numerous benefits so far.
To implement the course smoothly, many aspects needed to be considered by the stakeholders’ compliance. Firstly,
students should be familiar with the platform and follow all the instructions prepared by the teaching team. Course
instructors should follow the plan and continuously seek quality improvement and feedback to improve the experiences.
Visible, continuous development of the software or the capability to allow users to self-integrate their teaching materials
into the platform of choice are among the most important decision-making factors. It is therefore imperative that the
technology team provides prompt support for optimal use of educational technologies.

Results

It is impossible to ignore the advantages of the educational technology platform integrated into the curriculum. In spite of
this, the process of developing a curriculum is highly resource- and time-consuming, and it requires detailed guidelines to
ensure that all aspects have been considered adequately. The primary purposes of the integration process are to help
students achieve the program’s outcomes and improve learning experiences. The ASIC framework can be used to help
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the program construct the plan for integrating the technological platforms into the curriculum. The following is a brief
description of these selected platforms and their highlights.

Complete 3D Anatomy Software

The Complete 3D Anatomy (CA) software by Elsevier has been modernizing how anatomy and physiology are taught in
higher education.'® Students can examine human body structures in three dimensions by zooming into every miniature
detail at every angle, dissecting through anatomical layers, and revealing structures and functions from underneath.
Interactive three-dimensional (3D) models illustrate complex anatomical relations and visualize the fundamental link
between anatomy and physiology (Figure 3). Other anatomical information, such as muscles’ origin, insertion, innerva-
tion, vascular supply, or clinical correlations if a structure is damaged, is provided in great detail to users. The application
comes with the “Lecturer Builder” feature, in which course instructors can assemble a lecture by combining recordings,
screens, and quizzes that fit their teaching goals and directly share them with students within the program’s platform or
via LMS. The use of CA software also supports the VARK (Visual, Aural, Reading, and Kinesthetic) theory of learning
by offering kinesthetic advantages.?**' The libraries of images, videos, animations, 3D lectures, and continually updated
courses are accessible for learners to self-study and deepen their knowledge. To monitor the progress of students, the
statistic reports after quizzes/assignments demonstrate how students engage in their lessons, retain information, and
perform compared to their classmates.

A key feature of CA is augmented reality (AR). Instructors and students can use this function on their mobile phones
to project a model onto a flat and textured surface (eg, tabletop). Multiple users can also share a model view in real time,
meaning that one user can host a model or a cadaveric dissection, and other users in the same class can join. An instructor
may use this feature to emphasize a specific structure or demonstrate a virtual dissection to the entire class. This feature is
available on most smart handheld devices with a user-friendly interface (Figure 4).

Another advantage of CA software is its accessibility regardless of learning activities occurring inside or outside of
class. This software is both compatible with PC (Windows and Mac), tablets, and smartphones (iOS and Android).

/ Interlobular Vein
T (Vena interiobularis)
A} Il
=

[
e 4 Interlobular Bile Duct
Z‘ieegg![g(y!ui) } | (Ductus bilifer interiobularis)
RN /2T

Interlobular Artery

| (Arteria interlobularis)
ey

Ny

i~

Hepatic Plexus Central Vein
(Plexus hepaticus) (Vena centralis)

Complete Anatomy

Figure 3 An example of an interactive model of the human liver in CA software. Users can zoom in and rotate at every angle, making the subject more appealing to
learners. (Image courtesy of Complete Anatomy.).z'9
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Frontal Bone

Figure 4 An example of how the AR feature of CA software works on a mobile phone. Users can project any model onto a flat surface. Through their phones’ camersas,
they can walk around and investigate the projected model at any angle. The projection is also interactive, meaning users can tap on any region of the model to obtain related
anatomical information. (Image courtesy of Complete Anatomy).?’

Figure 5 The Pirogov anatomy table for virtual dissection, containing comparison function between normal anatomy and pathological anatomy, and medical imaging analysis.
Image courtesy of LLC “Razvitie”, used with permission.

Pirogov Table
The Pirogov table (Figure 5) is named after a Russian pioneering surgeon and medical scientist — Nikolay Ivanovich
Pirogov.*? It is a product of the Pirogov company located in Russia and is commercially available via local distributors.
Different from other popular products based on a similar concept (eg, Anatomage table), the Pirogov table solely focuses
on anatomy with aspects of histology and radiology rather than demonstrating the functionality of anatomical structures.
The slice tool of the Pirogov table is surprisingly powerful, allowing users to slice through structures and radiographic
images at different dissection planes. The visible human project, a detailed dataset of cross-sectional, 3D representations
of a human male body and a human female body,* is also integrated into the Pirogov table Other benefits of the Pirogov
Anatomy Table may include but are not limited to the virtual 3D atlas, virtual dissection, and comparative 3D images
between normal and pathological anatomy. The table also comes with a “quiz” function, but it is not as comprehensive as
the “lecture builder” and “curriculum management” functions on CA software according to the faculty’s evaluation.
Recently, the Pirogov company has launched a mobile version of the Pirogov table for convenient accessibility. Even
without the mobile version, students could still access the Pirogov table from a distance by joining the same local
network that the Pirogov table is connected to or gaining access via the virtual portal network (VPN) granted by the

university’s IT department.
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Figure 6 An image of skeletal muscle at 40x magnification on Pathcore Flow. (Image courtesy of Pathcore).

Pathcore Flow Platform

Instead of using conventional light microscopy, digital microscopy has been proven to be an adequate learning tool for
students.* For histological/pathological teaching, Pathcore Flow — one of the digital microscopic platforms is selected to
replace conventional light microscopy (Figure 6). It is a collection of high-quality normal and pathological slide images
where the annotations can be created for teaching and assessment activities. The data stored within Pathcore Flow can
serve not only for teaching activities but also for research purposes.

Plastinated Cadavers

The plastinated cadavers (Figure 7) are a valuable learning resource, and their contributions to the learning experience of
the students cannot be unstated. They are particularly durable, and their required storage conditions are minimal with
room temperature below 35 degrees Celsius and humidity under 50%. The most appropriate setting for learning anatomy
is where learners can examine desired structures from all angles using cadavers or synthetic recreations. This innovation
of Dr. Gunther von Hagens shows explicit flexibility, in which instructors and students can treat dissected cadaver or

Figure 7 Plastinated cadavers are a valuable learning resource for students.
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cadaver parts as plastic models but are provided with profound details of real human body structures.”> They address
various shortcomings of using formaldehyde-treated cadavers, including unpleasant smells, tiredness/dizziness, lacrima-
tion, and excessive cost of keeping the facility up to the standard for safety regulations.”® While virtual models in CA
software and Pirogov table are graphical representations of the human body, plastination gives learners a real perspective
of anatomy. Whenever students need to identify and examine anatomical structures on plastinated cadavers, they could
project a model next to the plastinated specimens using the AR function of CA software or look them up in the virtual 3D

atlas on CA software or Pirogov table for further investigation.

Discussion

Effectiveness and Challenges of the Integration

HBSF is an integral part of the medical curriculum, and the use of technology within this block limits the disadvantages
of traditional learning. While cadavers provide spatial information in anatomy education, anatomical and physiological
information is generally obtained from textbooks in conjunction with the specimen. Generally, written resources contain
excessive amounts of information and may not be necessary for the level of undergraduate students. Several anatomical
areas cannot be taught using dissections, including the nervous system, skeletal system, or muscular anatomy in the
contracted state. By utilizing 3D anatomical models, these shortcomings can be addressed by enhancing the spatial
understanding of relationships between the various structures of the human body. Spatial knowledge development can be
facilitated with the exploration of a virtual environment, and it is proven comparable to when students study an object in
real life.?” It is not only possible to narrow the gap between students who find it challenging to visualize structures
spatially and those who are confident in their spatial abilities by using the CA application and Pirogov table, but it also
reduces the cognitive effort required to comprehend new anatomical contexts. Students can access every detail and
provide a description of the chosen structure by using 3D models, which may also aid in their long-term retention of
gross anatomy. As a result, we were able to observe an increase in student engagement and an improvement in
productivity in class since students are no longer solely dependent on their spatial abilities to study and retain new
anatomical knowledge. The block is designed to allow students to utilize both the CA application and Pathcore platform
frequently in both lectures and lab sessions, while the Pirogov table and plastinated cadavers are primarily used in lab
sessions. In a typical lab session of the Anatomy course at VinUniversity, students are divided into small groups with
different assignments using different learning resources, including CA software, Pirogov table, plastic models, and
plastinated models, and a facilitator is present at every assignment. Each assignment usually lasts 30 minutes, and then
students rotate to the next assignment until all tasks are completed. Plastinated cadavers are the ultimate learning
resource while all other resources are graphical representations of the human body; they usually are the first source of
information students look for when they start studying or revising any anatomical concept. Students are able to become
highly familiar with each technology and maximize the use of all learning resources through this teaching flow.

The use of Pathcore also significantly reduces the workload of instructors and laboratory technicians when teaching
histology both in theory and in practice. The web-based platform allows Pathcore Flow to be accessed from both mobile
and desktop devices. Courses are designed and integrated with LMSs or shared directly on Pathcore Flow, and instructors
have access to a large library of high-definition slide images of cells and tissues. The platform also allows instructors to
import new slide images so they can share any images of interest.

This deployment of technology involves a substantial investment, both financially and human resource-wise. As part
of the curriculum development process, a significant amount of time and effort is devoted to embedding the application in
alignment with the teaching contents and learning objectives. Additionally, instructors from previous generations have
a more difficult time adapting to new, fast-paced technological changes. Accordingly, intensive training in educational
technology and support from teaching assistants are provided to both faculty and students. The university is also required
to pay a subscription and maintenance fee in order to maintain the technology application.
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Limitations of the Study
“At the time of submission of this paper, the process has been running for less than two years, and further evaluation and
feedback are required from the stakeholders . As the paper focuses on the design and implementation, it does not address
the assessment aspects associated with their use. It also does not examine the financial aspect but focuses primarily on
curriculum development and reflection.

Recommendations
Considering the emergence of educational technologies, without guidance from the framework for curriculum develop-
ment, it is predictable that curriculum team will become lost in the integrating process and depart from the learning
objectives.

Collaboration with vendors is highly recommended to ensure prompt resolution of issues as well as to reap the
benefits of faculty capacity building.

Establishing a shared library and resources is recommended to be included in planning the curriculum.

Evaluating the effectiveness of these platforms should be conducted, and continuously seeking improvement is highly
important.

Conclusion

Continuous integration of technology into medical education is essential to improving learning outcomes and addressing
the cognitive load associated with Anatomy. The lessons learned from VinUniversity can benefit other institutions in
considering the integration of education technology focusing on teaching anatomy and related basic medical sciences
using the ASIC framework.
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