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Abstract: Combining classical educational methods with interactive three-dimensional (3D) visu-
alization technology has great power to support and provide students with a unique opportunity
to use them in the study process, training, and/or simulation of different medical procedures in
terms of a Human Anatomy course. In 2016, Rı̄ga Stradin, š University (RSU) offered students the 3D
Virtual Dissection Table “Anatomage” with possibilities of virtual dissection and digital images at
the Department of Morphology. The first 3D models were printed in 2018 and a new printing course
was integrated into the Human Anatomy curriculum. This study was focused on the interaction
of students with digital images, 3D models, and their combinations. The incorporation and use of
digital technologies offered students great tools for their creativity, increased the level of knowledge
and skills, and gave them a possibility to study human body structures and to develop relationships
between basic and clinical studies.
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1. Introduction

A variety of methods and models are typically required when addressing educational
challenges [1]. Some authors underline that higher education institutions with their various
roles and responsibilities can make a significant impact on the advancement of Sustainable
Development (SD) [2,3]. Moreover, the nature of SD is complicated and multidisciplinary
at many levels. Education for sustainability is described by different models and ways.
Higher education should support students in developing their capacity for recognizing
and understanding the complexity of sustainability issues [4].

Nowadays, political, economic, and social situations, facing the changes described
below, make the issues of SD more pressing than before [5]. Thus, sustainability is compared
to a never-ending staircase that step-by-step must be moved in the right direction [6].
According to this, we need special skills and a relevant attitude for the transformation
of our knowledge-centered education into the educational process that is based on our
experience.

In the last years, the institutions of higher education have been experiencing a lot
of changes in classical teaching and learning methods, induced by modern technologies,
socio-economic trends, and situations. Development and incorporation of 3D digital tech-
nologies into the Human Anatomy course at Rı̄ga Stradin, š University (RSU) has led to
great results of current students’ level of knowledge, skills, as well as their performance.
By studying anatomy, students learn not only about the general structures and composition
of the human body, but it also provides the basics for understanding clinical subjects. The
best methods of teaching and learning anatomy are still widely debated, but some inno-
vations represent general trends in this direction [7–9]. Nevertheless, Human Anatomy
is one of the main study subjects for all medical professionals. In addition to known
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traditional methods such as dissections, lectures, and practical labs, a lot of digital images
and new three-dimensional-printed (3Dp) models have been incorporated at the Depart-
ment of Morphology in RSU. In 2016, students were offered the 3D Virtual Dissection
Table “Anatomage” with possibilities of virtual dissection and digital images. The first 3D
models were printed in 2018 and a new printing course was integrated into the Human
Anatomy curriculum.

In this article, we describe the materials and methods that were incorporated in our
educational process and highlight that these tools can be perspective elements of SD. We
also underline that medical education must be a part of education on sustainability.

Section 2.1 of this article provides an overview of the digital images and 3Dp models’
roles and challenges that have been published in the literature. Two following subsections
will look at how some of the digital images and 3Dp models are used by educators and
students in the Human Anatomy course at the Department of Morphology. The third
section will focus on the materials and methods of this study. The fourth section shows the
results of this study. The next section introduces some discussions about digital tools in the
educational process. Finally, the sixth section concludes with some directions and trends
for the future role of digital images and 3Dp models in teaching and learning.

2. Background
2.1. Roles of Digital Images and 3Dp Models
2.1.1. Digital Images

The Human Anatomy course in medical education includes different methods and
tools, each with different teaching and learning goals [10]. In our experience, these tools
include lectures, practical labs, and real and/or virtual dissections. Practical labs include
different topics of study about the human body, where theory from lectures is combined
with information from anatomical textbooks, electronic sources, and specially prepared
cadaveric materials.

There are many benefits to using digital images or virtual human anatomy in compar-
ison with traditional anatomical studies [11]. Digital images and cross-sections are of high
quality and rich content. It is clear that dissections are often time-demanding in terms of
preparing hours of the human body. With virtual dissection and digital images, where all
of the images can be displayed on a screen simultaneously, the study process can be more
compact in comparison with traditional dissection. Digital images can be easily stored on a
computer disk.

If the current trends continue, the incorporation of virtual dissection and digital images
will make the teaching and learning process more interesting, active, and creative [12].

Moreover, these tools have also been shown to develop students’ and/or educators’
cooperation and communication, and improve student–educator interactions [13]. How-
ever, some students still find traditional methods and real dissection crucial for them in the
study process.

2.1.2. 3Dp Models

According to the technique of 3Dp, including digital images, many fields of life have
started to develop and improve in ways that we never imagined up to now [14,15]. Medical
education, as one of those, has kept with the times, and during recent years, there have
been new possibilities and trends created for the modern study process [16]. One of the
major directions is a combination of classical, traditional teaching methods with currently
popular methods. In the Human Anatomy course, the use of digital images and 3Dp
models have been appreciated by educators and students since they were implemented
in the lectures and practical labs. Both of them are effective and very beneficial tools for
teaching anatomy to students [17,18].

During recent years, the development of 3Dp and the use of printed products have
been growing at a progressive rate for many different specialists, companies, governments,
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schools, and universities [19]. Every year, in the medical field, 3Dp and new possibilities
help to save and/or change the lives of people [20,21].

There exist special plans about investment into preparing educators in the basics
of 3Dp for different educational institutions in the future [22]. However, still, only a
few schools and universities use 3Dp as an educational tool across the world [23,24].
Additionally, educators have to detect, through their communication with students, what
kind of methods and used materials work best for them. Now, with the new challenges of
study courses arising, it will be very likely to see medical educators using 3Dp and digital
images on a daily basis.

3Dp technology is still growing in popularity and use in everyday life. In the education
sector, it is very important to invest money into 3D technologies and teaching personnel as
that is the most effective way to develop the study process [25]. There are many possibilities
for using 3Dp to create anatomical models for students. There is no doubt that in the next
few years, we will see how useful this technology can be for the rapid development of
knowledge and skills of students in the Human Anatomy course. This is a great possibility
to study the human body in a step-by-step manner, including structures on micro- and
macro-levels.

It is clear that 3Dp can be used in conjunction with different methods and materials,
mostly because of the costs, for several advantages. One of the major advantages is the
preparation of anatomical models for regular lectures and practical labs. Based on the
creation of solid objects layer-by-layer, students can study normal anatomy and/or several
variations, defects, and congenital diseases not only in one organ but also in complex
organs or systems, and using this information, they can gain a better understanding about
their relationships within the human body.

According to this, students can plan different methods of treatment at the clinical level
and consider applying to clinical courses during their studies. This involves training before
any procedure, surgery, or patient care. It provides the possibility to combine anatomical
knowledge and skills with practical experience. There is no doubt that these accurate 3D
anatomical models with the possibility to see anatomical structures from different angles
improve practical skills in terms of different procedures [26,27].

3Dp models have a great significance for medical specialists for various approaches,
experience, and methods. 3Dp models can be used before real treatment or during the
process. They can shorten the time of treatment significantly, provide more positive results,
and improve the outcome of any procedure. In addition, 3Dp technology and models are
capable of visualizing complex structures for substitution of them from high-resolution
Computer Tomography (CT) images. This process allows to prepare different anatomical
structures and/or organs in special sizes, with accurate details and many copies, and it is a
great advantage for study and training processes.

2.2. Accessibility of Digital Images and 3Dp Models
2.2.1. Teaching/Learning Environments with Digital Images

The Human Anatomy course is under a digital revolution enabled by virtual dissec-
tion. Several publications show that “Anatomage” table-based education has proven to be
effective [28,29]. Virtual Dissection Table “Anatomage” (developed by a 3D medical tech-
nology company located in San José (California) in conjunction with Stanford University’s
Clinical Anatomy Division) is one of the most advanced visualization systems that is used
as an instrument in anatomy education [30].

Dissection Table is a computerized table that allows students and educators to visu-
alize anatomical structures exactly as they would on a fresh cadaver. All digital images
are taken from real cadavers, which are frozen and cut into sections to allow for virtual
dissection and reconstruction of the human body. Students can follow the instructions
of the educators and study the parts, structures, and details that are located in different
regions of the human body. There are a lot of possibilities to cut in different places and
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directions, and to combine the view at one level with a view of structures in other levels
and planes.

This computerized full-size human body table offers the possibilities to use and study
high-speed and high-resolution digital cross-sections, X-rays, CT scans, ultrasound, and
MRI images in a format that allows them to be viewed by students and educators on a fully
interactive touch screen. Students and educators are enabled to quickly find answers to
any anatomy structures through thousands of annotations, use drawing and dissection
tools, and adding and removing special medical devices.

The digital library of the “Anatomage” can be used for the study of cases and patholo-
gies of human or veterinary anatomy (Figure 1).
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The “Anatomage” Table is a very powerful tool for the educators and students in
our department. Based on our experience, an increase in working activities of students
with “Anatomage” showed an increase in their results of tests, colloquiums, and exam
scores. Some students used the accurate details and rich content of this technology for
their scientific activities and projects. The “Anatomage” Table can be used for training of
residency, clinical staff, and skills training, pre- and post-surgical planning, as well as the
development of collaboration between medical specialists.

2.2.2. Teaching/Learning Environments with 3Dp Models

There are two ways of incorporating teaching tools such as 3D models in the education
process. One of them is to order and buy them from specialist companies that produce
these models [31].

The second way of obtaining educational 3D models is to create them on site, where is
it is possible to adapt models for the needs of educators and students in specific educational
institutions [32–34]. It is possible with access to 3D printers, some of which are safe and
relatively easy to use for students and educators. Additionally, students find 3Dp very
useful, interesting, and modern, and a creative way to learn human anatomy.

Printing files are publicly available from different free and open sources on the Internet.
Some files can be downloaded and printed directly, while some 3D objects can be modified
before printing. According to the preparation of 3D anatomical models, the dualization can
be adjusted, and it is also possible to add or remove different anatomical structures from
the final model. The possibility to use different materials during the printing process of
anatomical modes makes a regular study of the human body more effective. Materials for
3D printing such as PLA (polylactic acid) are the easiest to use (especially for beginners),
and this material is relatively cheap. It is clear that there exist many possibilities for printing
time reduction. Some detailed models can be printed in a few minutes, while others require
many hours to finish only one model. Fast printed models are useful for educators to
better explain some anatomical structures, without any additional tools. More expensive
materials can be useful for the printing of more complex structures of the human body [35].

The possibility to use the 3Dp method provides a lot of different benefits in the Human
Anatomy course. Apart from medical plastic models that could be used daily in educators’
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work, students can work on creating their 3D anatomical models for personal use during
their practical lab.

However, more research needs to be performed measuring the effectiveness of the 3D
model’s incorporation into the anatomy teaching processes and on assessment of the level
of knowledge and skills of students. Young people will be able to precisely describe the
quality of their model, its conditions, and develop an understanding of problems that can
affect structures of the organs inside the human body. After acquiring such knowledge,
students will be able to develop further steps for modification of their created models or to
solve different clinical problems regarding a patient’s treatment.

2.3. Creation of Anatomical Models

There exist different strategies for creating 3D anatomical models [36,37]. Structures,
shapes, and sizes of models can be prepared manually by using computer software.

However, it is up to the educators and/or students how detailed these models should
be. For example, when creating a bone model, we could decide only to present the actual
structures without any attachment places of muscles, or we could choose for the model
to be more detailed and display major muscles on bone surfaces. A more complicated
way of preparing realistic and highly detailed anatomical models is creating models
from radiological medical images with the help of the computer segmentation technique,
which allows identification of any anatomical structures and their variations, pathological
processes, and conditions of separate organs. For this reason, for creating 3D models in our
practical labs, we use medical digital images with the help of CT (Computed Tomography)
and MRI (Magnetic Resonance Imaging) techniques.

Structures are identified and prepared step-by-step for segmentation with the help
of specialized computer software, and afterward, they are converted into a special 3D
file format, such as stereolithographic (STL) or OBJ file format. Created models can be
printed in different sizes with different levels of detail [38]. It is clear that in medicine, a
few millimeters can be very important in some cases.

This can provide a deeper understanding for students and our future specialists about
structures and their conditions in the human body. Additionally, during lectures and
practical labs, qualified educators can use real, increased, or decreased in size 3Dp models
and combine their own or students’ knowledge and skills for exploration of anatomy
during other basic study courses, such as embryology, histology, physiology, chemistry, and
biology. These topics can be separated into several systems of the body: skeletal, muscular,
respiratory, digestive, urinary, genital, nervous, circulatory, endocrine and immune, and
sense organs.

According to our experience, the easiest system for 3Dp anatomical models is the
skeletal system. Some bones and their structures are simple, and students can prepare these
models very easily. Moreover, in the creation process of these models, the cross-sections and
segmentation from any of the medical images can be used. Nonetheless, 3Dp technology
can provide a lot of new options and possibilities, such as printing single bones or several
bones in different sizes.

When students would like to try to prepare more complicated models, they can choose
to print models from the muscular system. There are different possibilities, for example
students can separate muscles one by one, or combine them into groups.

At the end of the first semester of the first study year, some of the students prepare for
printing combinations of the bones together with muscles.

When it comes to the other systems of organs, students are able to prepare and print 3D
models of the heart, brain, kidneys, or some specific structures that can be used for a better
understanding of their location and functions. In later study semesters, some students
come back to the 3Dp process, but in these cases, students have a strong motivation to
prepare and print more complicated and specific things. At the Department of Morphology
exists the possibility to study and obtain knowledge about bioprinting, a field of medicine
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that offers new ways to use human cells to print tissues, organs, or any other structures for
research purposes.

3D models can help students’ understanding and evaluation of health status and risk
factors, including pain location and irradiation, injuries, traumas, primary or secondary
developed processes, variations, and levels of damages.

3. Materials and Methods
3.1. Participants and First Practical Procedures

This study was a small-scale study focusing on anatomy education processes, and it
was conducted at the Department of Morphology, RSU, in Latvia. The department provides
general education requirements for basic study as well as a few specific study courses. The
study was carried out based on the Human Anatomy course that is compulsory and is taken
by all students. For the time being, several modern, digital methods are implemented in
our medical study courses, which are based on traditional as well as innovative educational
models.

This study includes information about students’ knowledge and skills, regarding the
incorporation of new educational instruments which are related to sustainable education.

Therefore, this study aimed to incorporate and use digital images and 3Dp models as
innovative tools for medical students. Additionally, one of the objectives was to determine
the level of knowledge and skills for students’ improvement and perspectives on SD.

In 2019–2020, 250 students of the first study year at the Faculty of Medicine, RSU,
were included in this study. The mean age of participants ranged from 18 to 25 years. We
chose this group because 3D printing is only part of the anatomy course at the beginning of
studies at the Faculty of Medicine. There were no other students, study years, or Faculties
with this option.

The selection of students was based on an open and voluntary invitation, and the study
did not include any tests of significant importance on the subjects involved. According to
this, the study did not require the Ethical committees’ permission. The participants were
informed about their right to opt out from the study at any time. To ensure confidentiality
and anonymity, the principle of secrecy was preserved. Besides this, the gathered data
were intended for the purposes of this study.

In practical labs, educators used teacher- and student-centered methods.
Our selected students used 3D tools such as digital images and 3Dp models that were

supported for learning about anatomy. All students were instructed on how to use the
digital images and how to work with 3D printers to create models.

Students learned to identify several anatomical structures in digital images using the
3D Virtual Dissection Table “Anatomage” (USA). More than 100 cross-sections were used
and studied from 4 prepared specimens of the “Anatomage” (Table Application software
from Anatomage, Inc. (Table EDU 6.0)) database for 4 male and female cadavers, and over
50 clinical cases from a digital library with a variety of visualization options (X-rays, CT,
MRI, etc.) of the body.

The basic procedures for the anatomical 3Dp model creation consisted of the following
steps: introduction to 3Dp technology, an overview of 3D printing materials, preparation
for the creation and downloading of the 3D file of the model, modeling, printing, and
post-processing. We used 4 Fused Filament Fabrication (FFF) printers, and all anatomical
models were produced using 2 “Prusa i3 MK2” (Prusa Research) and 2 “Ultimaker S5”
3D printers.

3.2. Data Collection Tool and Analysis

For gathering information, we used interviews as a qualitative data collection
tool [39,40]. The open-ended questions were designed for the needs of this study to
find out about students’ experiences (self-assessment) using digital images and 3Dp mod-
els, their perspectives for a level of knowledge, and skills after taking this course. Students
answered these questions at the end of the practical lab. In the beginning, four structured
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questions were asked: Q1: What did you study during the course? Q2: What did you study
from digital images and 3Dp models? Q3: How did you solve the problems or complicated
situations during that time? Q4: How will the tools that you used help you in the future?
At the end of the interview, a fifth question was asked: Q5: How satisfied were you with
the use of the 3D tools during the course?

All answers were recorded and transcribed by one educator of the Human Anatomy
course. Afterward, the data were processed, coded, and analyzed using content analysis [41,42].
Coding categories were derived directly from the answers. Categories were grouped into
subcategories. In order to provide internal validity of the qualitative study, the texts of the
interviews, codes, and reproduced categories were evaluated by the first author.

The data acquired were expressed with numbers and percentages. The approach used
in this analysis was conventional [43].

Lastly, we also used content analysis of qualitative interview data, by categorizing
and interpreting the data for assessing the level of participants’ satisfaction with the use of
the 3D tools (digital images and 3Dp models) in the study course.

4. Results

In this section, we present the results of the study, aiming to answer the 4 questions
mentioned above (Table 1).

Table 1. Students’ answers to the 4 study questions in the Human Anatomy course.

Question Attitudes and Views Number of Students and %

What did you study during
the course?

anatomical terminology 24 (10%)
basic structures 5 (2%)

functions of structures 25 (10%)
location of structures and organs 21 (8.4%)

topography 30 (12%)
radiological anatomy 15 (6%)

3D visualizations of the
structures 40 (16%)

using 3Dp models and their
creation 35 (14%)

work in groups, teams 10 (4%)
gross anatomy (dissection) 45 (18%)

What did you study from the digital
images and 3Dp models?

more interesting learning and
education 25 (10%)

relationships between structures 15 (6%)
analysis of clinical cases 30 (12%)

virtual dissection 45 (18%)
different variations and/or abnormalities 37 (14.8%)

more deep understanding of anatomy 48 (19.2%)
several simulations of clinical procedures 10 (4%)

basics for clinical studies 20 (8%)
overview of knowledge and skills 13 (5.2%)

the use of correct anatomical
terminology 7 (2.8%)

How did you solve the
problems or complicated

situations during that time?

including more visual aids 67 (26.8%)
repeating material 52 (20.8%)

help from classmates and
educator 48 (19.2%)

using more time, moving slower 32 (12.8%)
using basic concepts 41 (16.4%)

simplification of the information 10 (4%)
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Table 1. Cont.

Question Attitudes and Views Number of Students and %

How will the tools that you used help
you in the

future?

importance of anatomy for
clinical studies 65 (26%)

training of some procedures 37 (14.8%)
relationship between basic and clinical study subjects 70 (28%)

basics for scientific work 13 (5.2%)
improving clinical skills 18 (7.2%)
success in tests, exams 47 (18.8%)

For the question “What did you study during the course?”, 45 out of 250 (18%)
students answered that they studied gross anatomy (dissections) and 3D visualizations of
the structures (40, or 16%), followed by the use of 3Dp models (35 or 14%), while 5 out of
250 (2%) students answered that they studied only basic structures.

The question “What did you study from digital images and 3Dp models?” was asked
to students, and 48 (19.2%) out of 250 students answered that they studied a deeper
understanding of human anatomy, while 45 (18%) students indicated virtual dissection,
followed by different variations/abnormalities (37 or 14.8%). Only 7 (2.8%) students
mentioned the use of correct terminology in this question.

Regarding the question “How did you solve the problems or complicated situations
during that time?”, 67 (26.8%) students stated using more visual aids and 52 (20.8%)
students used repeating of material. Using more time and moving slower were solutions for
32 (12.8%) students. Very few students (10, or 4%) indicated that they used a simplification
of information.

Finally, for the question “How will the tools that you used help you in the future?”, the
answers varied from ideas about the relationship between basic and clinical study subjects
(70, or 28%), the importance of anatomy for clinical studies (65, or 26%), and success on
tests, exams (47, or 18.8%). For 13 (5.2%) students, these tools were indicated as related to
scientific work.

It was discovered that the students were satisfied with the 3D tools that were used for
their teaching during the course (Table 2).

Table 2. The satisfaction of students with the 3D tools used in the study course.

The Use of 3D Tools for Students’ Satisfaction Number of Students and %

reproduce taught/learned knowledge and skills 46 (18.4%)
increase motivation and intensity for learning 51 (20.4%)

develop knowledge and skills relevant to clinical needs 48 (19.2%)
improve their thinking and solution of problems with

understanding of structures of the human body 28 (11.2%)

prepare for the assessment of knowledge and skills 42 (16.8%)
provide a good background for the future 35 (14%)

The majority (51, or 20.4%) of students were stimulated and motivated to learn more
materials and felt that this course was more intensive through the use of digital images
and 3Dp models during these activities (Figure 2).
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5. Discussion

Today, some classical educational methods are replaced, transformed, or modified by
multiple digital technologies [44–46].

In the Human Anatomy course, dissection has been the primary teaching tool for
a long time at RSU. With recent scientific progress, a lot of created technological inno-
vations and their possibilities have developed new trends in medical education and led
to curriculum changes. Nowadays, in our department and laboratory, we underline the
fundamental necessity of cadaveric dissection and continuation of it for the future in com-
bination with new and modern directions. We consider that students and tutors should
use both traditional and progressive technological tools for anatomy education, theoretical
knowledge, and practical skills. In this article, we analyzed the role of perspectives of
digital images and 3Dp models, but we did not exclude or replace dissection from the
anatomy curriculum. We also note that anatomy teaching excluded dissections in the time
of COVID-19. To support the students and continue the teaching and learning processes
of human anatomy in this situation, we implemented and used different digital tools and
3Dp models.

The transition from traditional anatomy to virtual anatomy presents certain challenges
for both educators and students, and the methods of preparing and delivering the topics of
lectures or practical labs change. Contents of lectures and practical labs can be prepared
by educators, and students can learn all study materials at home on a personal computer.
The accessibility of digital images makes it easier to present them in seminars, conferences,
scientific works, and other activities, including the use of these tools in the distant education
process. Finally, digital images can be utilized in other study courses and incorporated into
online study platforms. In this new digital age, all parts of information and/or sources
transform into digital language and format. Nowadays, a lot of educational resources
are available in digital format and computers occupy a central place in the teaching and
learning process [47–49]. Each institution and department have their own educational
methods [50]. Some authors state that students must better understand the environments
of their intended professions [51,52]. Educators should promote the students to understand
their roles in SD and, according to this, collaborate in multi-disciplinary ways to share
knowledge [53,54].

With increasing numbers of students, there is an increase in the need for different
methods, materials, and resources. New methods of the educational process in the anatomy
field have faced numerous challenges to their incorporation and widespread implementa-
tion. Different authors have written about curricular changes in the anatomical courses,
many of which directly underlined the need to move away from the traditional educational
styles [55,56]. Several authors described a re-thinking about how education should be
implemented nowadays; however, they indicated to transition to more student-centered
teaching [57,58].

Modern didactic processes should enable the use of different forms of teaching, and
according to this, there is a need to revise the existing guidelines of the educational
process. Teaching applies modern didactic methods. It is proposed that multi-methods are
recommended for the modern medical anatomy study processes [59]. Different teaching
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techniques can be combined into Human Anatomy courses, depending on what teaching
effects we expect. Nowadays, possibilities for the use of 3D tools may lead to better learning
outcomes with more active roles for students during these types of practical labs. In our
study process, active practical labs were perceived by students and educators as an effective
study process.

Our traditional teaching methods include lectures, video lectures, practical labs, e-
studies, cadaveric dissection, and anatomical models. Approaches concerning topographi-
cal anatomy are also included in the teaching/learning course, while digital simulation
tools such as Virtual Dissection “Anatomage” Table and digital images are also used as
major educational instruments. Highly accurate 3Dp models such as visual and interac-
tive aids concerning normal and abnormal structures are used in the Human Anatomy
study course, providing educational processes, clinical discussions, and training in some
medical procedures.

All 3Dp models and digital images represent special anatomical information. Accord-
ing to this, an analysis of each structure and detail was very interesting from the detection
of students’ knowledge and skills points of view.

The assessment process of the use of new innovations by students provides an op-
portunity to identify and address any field in which improvement may be made and to
identify those directions that reflect effective educational practice in the Human Anatomy
course. Evaluation of any innovations or changes in the study curriculum or teaching
methods from the perspectives of the educators is very important for the development of
the educational environment. In addition, in the education system, satisfaction of students
is an indicator of the quality. The assessment of the current possibilities in Human Anatomy
course education must provide educators with periodic information in order to continue,
change, or correct the learning process accordingly. However, it is understood from various
studies on teaching methodologies that the proper utilization of newer technologies along
with the traditional teaching methods will certainly lead to better understanding of Human
Anatomy and will eventually improve students’ performance.

The satisfaction of students with the use of 3D tools in the learning of Human Anatomy
is demonstrated in several studies, though with some differences between them [60,61].
Students highly agreed that these tools helped them improve their ability to better study
the Human Anatomy course and to develop their level of knowledge and skills for other
basic and clinical studies. Students ranked teaching/learning with the use of digital images
and 3Dp models as some of the best methods for understanding topics. Digitalization of
different educational materials has a considerable impact on the environment in which
medical students learn [62].

Thanks to advancements in technologies, 3D products have achieved great progress
with new directions [63]. At present, the incorporation of digital images and 3D anatomical
models into the Human Anatomy course offers new opportunities and possibilities for
students and educators, for creative, innovative teaching/learning, and for increasing
students’ results in their knowledge and skills. The assessment of the effectiveness of
the anatomical education process is multi-factorial. As established by several studies,
students’ obtainment of knowledge in the short-term and long-term retention must be
evaluated [64,65].

It is widely mentioned that the use and role of medical images has increased drastically
during recent years [66,67]. Medical education has rapidly upgraded under the influence
of various factors, including this forced down-time during the COVID-19 pandemic [68].
According to the current needs, technologies have facilitated anatomists to develop several
digital and creative solutions. It is a vital step to prepare the educators and students to
cope with the modern technological innovations [69]. The world of anatomists has been
disrupted by COVID-19, and these disruptions require that educators reimagine their
role [70]. Virtual anatomy education is the only way to continue learning and teaching
processes in the current pandemic situation [71].
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Digital images and 3Dp models allow students to work on any topic in groups, create
and exchange ideas between each other and the educator, and increase knowledge and
show better results in a short period of time. Digital technologies with different possibilities
help students and educators to reduce paperwork, developing new possibilities in the study
process [72,73]. According to the literature sources, the technologies should also develop
communication skills and logical thinking, including improvement of competencies [74,75].
In summary, we observed that this study can lead to modern anatomical education for SD.

6. Conclusions

There exist several directions and strategies that can develop the teaching and learning
of the Anatomy course now and in the future. The usage of digital images and 3Dp
models is becoming not only just a tool for anatomical lectures and practical labs, but
it is also widely used by students in clinical studies. In the near future, these tools will
be incorporated not only in the Human Anatomy curriculum but also in other courses
requiring anatomical knowledge, as a new digital revolution in the educational sphere is
approaching, changing the way that new things are learned and new skills are obtained.

During the 3D course, all of these challenges are related to SD, but more work is
required to learn how to continue to improve SD skills in students’ education environment.
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