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ABSTRACT
Introduction: the use of active methodologies to develop nursing students’ knowledge about the bones of the lower and upper 
limbs is a highly relevant subject, aiming to improve students’ understanding of the content. 
Objective: Investigate the role of 3D printing as a tool in the anatomy teaching and learning process. 
Method: an analytical, descriptive and experimental study was carried out with a quantitative approach. 3D pieces related to 
the anatomy of the upper and lower limbs were developed and then the class was divided into two groups: a control group and 
an intervention group. Only the intervention group will have access to the 3D prints, thus allowing the comparison of learning 

Results: regarding the comparison between pre-test and post-test after using the active methodology, it is possible to note 

Conclusion: the present study showed that the 3D printing tool used as an active methodology is a viable tool that contributes 
to bringing knowledge to nursing students.
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The discipline of anatomy studies the morphology 
of the human body, assigning names to structures, 
also portraying their formations1. It is an essential 
discipline for the training of health professionals 
and technicians2. Through the process of teaching 
and learning anatomy, the “normal” composition 

understanding of the functioning of the human body3.
Absorbing the teachings presented in human 

is fundamental for the future profession chosen by 
the student2. Learning anatomy leads directly to 
the interest in understanding structures, organic 
activities, locomotion patterns and, consequently, 
illnesses that may affect the human body4.

Osteology is the area of bone studies, understanding 
their locations, morphological characteristics and 
functions5. The term osteology comes from Greek, 

6. The human body, 

children it can reach up to 324 bones1. The skeleton 

skeletons1

t
and appendicular bones1.

the body, consisting of the bones of the skull, spine, 
ribs and sternum1. This part of the skeleton is made 

the mandible, 33 bones in the spine, 24 ribs, a sternum 
bone and a hyoid bone .

The appendicular skeleton is made up of the bones of 
1. This part of the skeleton is 

responsible for performing very important functions, 
such as supporting the body and moving the limbs1. 
This skeleton includes the bones of the shoulder and 
pelvic girdles, arms, forearms, hands, thighs, legs and 
feet1. 

1. 

visceral. The appendicular skeleton is considered the 
.

University students commonly have initial contact 

semester2. As it is a discipline full of nomenclatures, 
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understanding all human anatomy and countless 
nomenclatures related to organs and bone structures8.

Taking these complaints into consideration, 
different teaching methodologies have increasingly 
been developed to improve students’ understanding 
of anatomy content
technologies have been taking the lead in the process 
of encouraging teaching and learning processes 

interaction11.
Active teaching methodologies have a proven 

positive impact on student learning, including in the 
12,13. Students feel more 

learning is in their hands12,14,15. Therefore, it becomes 
relevant, due to the desire and enthusiasm of those 
involved in transforming the traditional teaching 

both individually and collectively16.
Among these methods, the use of 3D printing tools 

. 
The use of anatomical pieces has not resulted in 

analysis of anatomical tools, in addition to being 
something different, innovative and more attractive 
than traditional methods in images and books, further 

.

as a didactic tool in the teaching of human anatomy 

conventional teaching of nursing students.

Methodology
This research is an analytical, descriptive and quasi-

and eighth semester of their degree. Only students 

be linked to UniRV.

out only after obtaining the signature of the Free and 

Socio-demographic Form and Training of Specialist 
Judges and 3D Printing Validation.

theoretical class on the bones of the upper limbs 
and the intervention group, in addition to having the 
conventional class, also made use of the 3D printing 
tool.

the class topic. At the end of the class, students from 

Preparation of 3D piece

points of light that, based on the time of emission and 
reception of the light signal, calculates the distance 
to each point and creates a spatial point. Therefore, 

go through the segmentation process for 3D printing.
After image acquisition, the structures of interest 

of partitioning an image into multiple labeled regions 

models of organs and tissues. There are several image 

disadvantages, but there is no single segmentation 
technique suitable for all images and applications. 
Basic segmentation approaches rely on the principle 
that each tissue type has a characteristic range of 

of processing a series of medical image data. To carry 

technology, printing volume 116mm X 65mm X 155mm, 

operating system. The printer can be seen in photo 1 

breakage of the thinnest parts.
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The print of the presented architecture, after 

support the part during the printing process. At this 

very sharp angles in the main structure and conical 

45° of inclination. After checking the entire mesh, the 

according to the resin and printer settings.
The combination of LCD and monitor found that 

Figure 1. Anycubic Photon 3D Printer. Source: Own authorship.

Figure 2. Mesh slicing in the Chitubox upper member program. Source: Own authorship.
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Figure 4. Anycubic Photon 3D Printer Monitor Data. Source: Own authorship.

Figure 3. Mesh slicing in the Chitubox lower member program. Source: Own authorship.
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Washing mode 

model needs to go through so that it can later be used 
for teaching and learning by teachers and students.

3D printing 

process of printing 3D materials. This process starts 

until the piece is cured, so that it can be used in the 
classroom.

1st stage – modeling development, a program called blender 
was used.

2nd stage – after modeling, I generated an STL file and with 
this file I sent it to a program called Chitubox, where I will 
place the supports and slice the upper and lower members. 
Once sliced, saved on the pendrive for printing.

3rd stage – The resin was placed in the Anycubic Photon 3D 
printer to start printing, which will take 4h 30 minutes for 
each upper and lower limb.

4th stage – Removal of the bones of the upper and lower 
limbs from the base of the printer.

5th stage – Remove the supports from the upper and lower 
limbs and then wash them.

6th stage – Washing the upper and lower limbs in the Creality 
UW-01.

7th stage – Curing on Creality UW-01

Table 1. Summary of the upper and lower limb development process.

Flexible washing method: the item can be washed separate-
ly in the washing basket or together with the bottom plates 
of the machine.

Large Size Sealed Washing Container: UW-01 3D Washing 
and Curing Machine supports larger size models for clean-
ing. With a sealed container and lid, prevent the cleaning 
solution from volatilizing and store the cleaning solution for 
repeated use.

Self-adjusting support: the alcohol level for washing the 
model depends on the size of the washing container and 
the size of the model.

Table 2. Parts washing steps.

Figure 5. 3D part curing. Source: Own authorship.

In table 3 you can see the curing stages that the 
material has to go through so that it can be used, 

and delivery of 3D printing in the classroom, for the 
intervention group. The resolution of the questions 
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Journal of Morphological Sciences Vol. 43/2026 23

Figure 6. 3D printing of upper and lower limbs on the support.Source: Own authorship.

With built-in LED strip lights (18pcs UV LED lamps), the UW-
01 washing and curing machine is compatible with most 
resin printers. The double-row 9-bead design with a higher 
irradiated area provides fast curing and uniform irradiation 
for the larger model.

It has a 360° curing tray with magnetic force and a reflective 
mirror, making the most of the light source, which cures the 
model from all angles.

As soon as the machine cover is removed during the curing 
process, the UW-01 3D washing and curing machine will 
immediately suspend curing, which prevents glare from the 
light source and reduces light pollution.

Table 3. Healing stages.

To validate the material developed, an assessment 

using 3D models for teaching anatomy. The questions 

a score that varied according to the Likert scale from 

completely agree.

GraphPadPrism 6 program.

Results and Discussion
Based on the results obtained from the validation 

is suitable to encourage the teaching and learning 

proves that the investment in developing 3D printed 
teaching materials and their use as a complementary 
tool to conventional teaching is valid for association 

anatomy .
By comparing the results of the TG pre-test and 

statistical difference in the students’ performance 

When comparing the students’ performance in the 

18,21,22. 
This 3D material has been applied not only physically, 
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Median Assessment Instrument (Max Aand Min)

Do you have a thesis or dissertation in the area of Morphology? 12,5% No
87,5% Yes

Do you have practical experience in the area of Morphology? 100% Yes

How long has it been since your training? 87,5% > 10 years

What is your area of work?

62,5% Human anatomy
12,5% Anatomy and Neuroanatomy

12,5% Anatomy teacher
12,5% Morphology 

Do you have experience teaching Morphology? 100% Yes

How many years have you worked in the area? 87,5% > 5 years

What is your title? 12,5% Masters
87,5% PhD

Do you participate in any research groups? 100% Yes

Do you have published works related to Anatomy? 100% Yes

Table Complementar. Socio-Demographic Form and training of expert judges through questioning as an assessment tool.

Assessment Instrument Median (Max and Min)

The 3D model sparked interest in learning. 5 (5 e 5)

The size and quality of the 3D model helped in the studies of each structure of the upper and lower 
limbs. 5 (5 e 4)

The 3D model includes the structures of the upper and lower limbs. 5 (5 e 5)

The 3D model helped in the process of memorizing the structures of the upper and lower limbs. 5 (5 e 5)

The proposed objectives are structurally adequate in the 3D model. 5 (5 e 5)

The 3D models helped identify the structures of the upper limb. 5 (5 e 5)

The 3D model helped identify the structures of the lower limb. 5 (5 e 5 )

To better identify the structures of the 3D models of the upper and lower limbs, which resin color 
would be best viewed? 100% White resin

Table 4. Validation of 3D printing through questioning as an evaluation tool.

Figure 7. Pre-test and post-test scores for the traditional group. Figure 8. Pre-test and post-test scores for the intervention group.
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but also virtually, helping to understand various 
organs and systems19,22,23.

When comparing the pre-test results of both 

result demonstrates that the groups had the same 

This strengthens the result that demonstrates 

use of 3D materials are capable of encouraging the 
teaching and learning process, improving student 
performance in assessment processes21,22.

está no fato de que, mesmo que não tenha sigo 
avaliado de modo quantitativo, foi possível perceber 
que os alunos se apesentavam mais interessados nos 
conteúdos passados. Isso demonstra que, quando são 

aula melhoram a motivação dos alunos em aprender. 

ativas de ensino, onde os estudantes se apontam 
mais motivados a aprender por se sentirem mais 

18,24,25. 

3D printing, as an active teaching methodology 
tool, contributes positively to academics’ learning. 

to observe an improvement in the quality of teaching 
about the anatomy of the bones of the upper and 

a viable methodology proposal for teaching anatomy 
to nursing students.

3D tools encourage more tactile learning on the 

This means the student can dedicate themselves 
more to studying and can even take the material home 

to highlight that much is still not understood about 
the limitations of using these tools. Therefore, more 

Figure 9. Pre-test scores for the traditional group and intervention group. Figure 10. Post-test scores for the traditional group and intervention group.
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