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Abstract

3D printing is a solid part of the health care environment, and in the future, it could assume a more inno-
vative role in the work carried out by practical nurses. However, the educational context may not support
the preparedness to face and adapt new and creative technologies on the part of practical nursing stu-
dents. This study aimed to describe practical nursing students’ technological acceptance towards 3D print-
ing before and after six hours of 3D printing instruction. The technological acceptance model was used as
a framework of the study. The data was collected using focus group interviews that 14 practical nursing
students participated in before and after their six-hour 3D teaching course. Along with the thematic anal-
ysis, the interview themes were created in accordance with the theoretical elements concerned.

The results showed four narrative themes that described how a six-hour lesson series changed the stu-
dents’ technological acceptance towards 3D printing, from: 1) professional meaningless to everyday use-
fulness, 2) resource dominance to a part of working life, 3) special competence to ease of use, and 4)
assumptions to limitless possibilities. Every theme consisted of two subthemes. Despite having been a
new thing for students, 3D printing could be conceived in terms of having professional significance. The
students described 3D printing as being easy to adapt to and they highlighted the meaning of its educa-
tional usage, as it could prepare them to be better with respect to applying creative working life-based
technological solutions.

As a conclusion, it can be stated that even short educational sessions can promote practical nursing stu-
dents’ technological acceptance towards 3D technology and the know-how to implement it in working
life. This requires educational institutions to target resources to 3D printing and on teacher education.

Keywords: three-dimensional printing, health education, technological innovations, vocational education,
practical nursing
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Introduction

In the future, educators should target their teach-
ing so that students know more about digital tech-
nologies as part of their education [1]. This means
that students should use and know the basics about
various digital technological solutions when the
context of the education concerned is based on cre-
ative thinking [2-4]. Health care education is a large
entity that is facing this challenge [5].

Three-dimensional (3D) printing is a promising
technological tool in education, because of its huge
potential to utilise various material [6]. 3D printing
has supported students’ teaching and learning a lot
in engineering, for example [6-8]. The medical
meaning of 3D printing is huge in health care with
regard to medicines utilising 3D printing in various
operations; for example, with 3D printed dental ob-
jects for human applications [9-10]. Along with such
medical utilisation, ethical considerations round 3D
printing have also arisen, highlighting the im-
portance of valid knowledge concerning the 3D
printing process [11]. In addition to the clinical
meaning, medical education is utilising 3D printing
with promising learning outcomes [12]. Aside from
the medical aspect, the research from the rest of
the health care context is quite incidental [13], with
some supporting results [14,15].

In order that health care teachers are able to un-
derstand the diversity of 3D printing, they first need
to understand the pedagogical potential of the 3D
printing; e.g.that 3D printing can be a part of the
learning environment [9], it can be used to create
low-cost teaching tools [8], or it can be used to sup-
port students’ technological acceptance [14]. With
using 3D printing, teachers can aim to develop stu-
dents’ computational thinking [16,17], which will
be a critical element of creativeness and innovative-
ness in the future [17]. Secondly, teachers through-
out the health care sector need more research into
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3D printing and how to apply it in teaching [18]. The
perspective of technological acceptance is one
promising aspect to approach this new kind of tech-
nological tool, whilst simultaneously it has been val-
idated in various educational contexts [19].

This research is connected with 3D printing as a
new technology in the health care education re-
spective to vocational instruction, where the need
for research-based knowledge has been under-
rated [20,21]. For this reason, the qualitative study
concerned aimed to describe practical nursing stu-
dents’ technological acceptance towards 3D print-
ing. To identify technological acceptance with
depth, this research implemented focus group in-
terviews before and after a short course in 3D print-
ing. Two research questions guided this study:

1. How do practical nursing students describe
their technological acceptance towards 3D
printing before having lessons on 3D printing?

2. How do practical nursing students describe
their technological acceptance towards 3D
printing after having lessons on 3D printing?

Three-dimensional printing

Three-dimensional (3D) printing means a form of
technology that can produce concrete objects by
adding material layer by layer in accordance with a
sliced digital model of this object [22,23]. 3D print-
ing is also referred to as additive manufacturing
(AM) when any industrial use of it is discussed [8].
3D printing can apply several different kinds of ma-
terials; for example, plastic, metal, or even biocom-
patible material [24-26]. The process starts with a
digital 3D model of the object, which can be created
with several modelling programs or with 3D scan-
ning [23,27]. After the digital 3D model has been
sliced with a certain program, the concrete 3D
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printing can be made with a suitable 3D printer
[27].

Technological acceptance model

The Technological Acceptance Model (TAM) guided
this research as a theoretical framework. It was
originally created by Davis [28] and highlights two
elements that are essential when new technology is
adapted: perceived usefulness and perceived ease
of use. Perceived usefulness means the level of the
person’s feeling of how useful a new technological
solution can be in his/her work. Perceived ease of
use means how much less effort a person thinks
that they should use when adapting a new technol-
ogy. The extended version from the original theory
(TAM2) includes more psychological dimensions
with the following scales: the social influence pro-
cess (image, voluntariness, and subjective norm)
and the cognitive instrumental process (job rele-
vance, perceived ease of use, result demonstrabil-
ity, and output quality) [29]. Both versions of the
theory can be thought to provide a guideline for or-
ganisations with regard to which elements should
be considered with new technological solutions. In
this study, the following categories guide the inter-
views and data analysis: intention to use, perceived
usefulness, perceived ease of application, image,
and job relevance [28,29].

TAM is validated in several varying educational con-
texts [19]. It has been a suitable theoretical frame-
work for students [30] and teachers [31], though it
has not been used in health care education on the
vocational level. According to various technological
solutions, TAM has been guiding the students’
adaption of 360° videos [32] and new eHealth ser-
vices in emergency care integration, for example
[33]. 3D printing technology has also been re-
searched with TAM in, for example, home contexts
[34]. TAM has been used as a theoretical
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framework in medical education and in occupa-
tional therapy education [14,35].

Material and method

This qualitative study design was implemented with
following phases:

(1) Practical nursing students participated in the
first focus group interviews concerning techno-
logical acceptance towards 3D printing.

(2) Practical nursing students had six hours of
lecture-based and hands-on practice concerning
3D printing.

(3) Practical nursing students participated in the
second focus group interviews regarding tech-
nological acceptance towards 3D printing.

The lessons in this study lasted six hours in total and
were held over the course of two days. The teach-
ing methods used were the lecturing format and
hands-on practice. The intensive instruction was
implemented with the following lesson plan:

(1) Introducing what 3D printing means and how
3D printing is utilised in a health care context
(duration: one hour).

(2) Introducing the entire process of 3D printing
from 3D modelling to showing a 3D printer in ac-
tion (duration: one hour).

(3) Students practiced 3D modelling with com-
puters based on their own ideas. Students
worked together, and the teacher only helped
with technical issues (duration: two hours).

(4) Students visited a venue where they saw dif-
ferent kinds of 3D printers used for additive
manufacturing (duration two hours). During the
visit, students were shown 3D-printed hospital
instruments and dental implants, for instance.
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Participants

Participants of this study were final year practical
nursing students (n=14) on the level of vocational
education. The sample consisted of those practical
nursing students who were voluntary and at a cer-
tain phase in their studies. According to the Euro-
pean Qualification Framework (EQF), their educa-
tional level is four, and after graduating they are
qualified as licensed practical nurses. As a whole,
they must achieve 180 competence points (one
point is a minimum of 12 hours of students’ work),
which includes professional studies; for example,
nursing (145 competence points out of 180 compe-
tence points) and general studies — for example,
mathematics (35 competence points out of 180
competence points) [36-39].

The participants of this study had completed two
compulsory study units; Promotion of growth and
social inclusion (25 competence points out of the
total of 180 competence points) and Promotion of
wellbeing and functional capacity (30 competence
points out of the total of 180 competence points).
After these units, they had been selected for the
competence area of children's and youth education
and care on the basis of the following possibilities:
(1) the competence area of podiatric care, (2) com-
petence area of children's and youth education and
care, (3) competence area of mental health and
substance abuse welfare work, (4) competence
area of nursing and care, (5) competence area of
oral health care, (6) competence area of care for
the disabled, and (7) competence area of basic life
support (BLS) together with the competence area
of care and rehabilitation for elderly people. Practi-
cal nursing studies in total usually last about three
years [36-39].

They all had had three practical periods in working
life: one period in care work among the elderly and
two periods among children [36]. The study was
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implemented with the students from the compe-
tence area of children and youth education and
care [36], due to the number of assumed opportu-
nities to use 3D printing in working with children
(e.g. low-cost activating tools) [8].

Data collection

All data were collected between 10/2022 - 11/2022
with focus group interviews. Before data collection,
ethical permission was granted by the university’s
Ethics Committee for Human Sciences (31/2022).
Data were collected in a mid-sized social and health
care vocational institute in Finland.

Every practical nursing student (n=14) received the
information about the research two weeks before
the interviews and signed the informed consent.
Focus group interviews were conducted one week
before the intensive lessons and one week after the
intensive lessons. 3D printing can be quite an un-
known subject, and with focus group interviews it
can be easier to have authentic answers from the
participants who are with their student colleagues.
With focus group interviews, the researcher is in a
position to also guide the interviews via a structure,
though the purpose was to have as many multiple
perspectives as possible. No one was absent during
the study, and the same practical nursing students
participated in both the pre- (n=14) and post-inter-
views (n=14). The practical nursing students were
all from the same study group and were able to de-
termine their own focus group for interviews. All in-
terviews were held face-to-face and were recorded.
There were three focus groups before and after the
course and three to five practical nursing students
in each group. The two researchers from the re-
search group conducted the interviews. The other
interviewer was also the teacher of the students at
some point of their studies. The research group
continuously reflected possible bias in data collec-
tion [40-42].
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The theoretical framework (TAM) guided the focus
group interviews. The questions for the pre- and
post-interviews concerned the following catego-
ries: intention to use, perceived usefulness, per-
ceived ease of use, image, and job relevance. All
questions related to these categories were asked in
the same form in the pre- and in post-interviews. In
pre-interviews, the baseline of the technological ac-
ceptance towards 3D printing was established by
means of three questions: (1) “Have you ever used
3D printing?”, (2) “What do you know about 3D
printing”, and (3) “Has 3D printing ever been used
in your education somehow?” In post-interviews,
the experiences about the intensive lessons were
also asked, in addition to the questions related to
technological acceptance. These questions were:
(1) “How was the experience about 3D printing les-
sons?” and (2) “Did your thoughts about 3D printing
change after the lesson, and if so, how?” [28-29].

Data analysis

The aim of the analysis was to provide a narrative
description with regard to the practical nursing stu-
dents’ technological acceptance towards 3D print-
ing [43-44]. The flexible elements of the thematic
analysis made it possible to have narrative ele-
ments in the analysis process, though the actual
data analysis was made with a thematic analysis
[44]. The unit of analysis was an expression that de-
scribed the content of the theory and following

”n u

words: “intention to use”, “perceived usefulness”,
“perceived ease of use”, “image”, and “job rele-
vance” [43-44]. The narrative element meant that
both interviews were analysed with the thematic
analysis by one interviewer. Thematic analysis pro-

cess can be divided into the following stages:

(1) After being transcribed, the data was read
through several times to establish familiarity.
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The data from pre-interviews was read first, fol-
lowed by the data from post-interviews to have
a complete view regarding the narrative dimen-
sions.

(2) The initial codes were created with the guid-
ance of the TAM. The initial codes were created
from both pre- and post-interviews.

(3) Themes were searched in accordance with
the initial codes.

(4) The thematic map was created in accordance
with the themes to find out how the themes’ re-
lationships apply to the data as a whole. In this
phase, the relationships of the analysed data of
the pre- and post-interviews were checked and
the narrative element specified.

(5) All themes were determined.
(6) The data analysis was reported.

All recorded material was transcribed (three pages
in pre-interview and five pages in post-interview
with font 12 and line spacing 1.5). The total dura-
tion of the recorded material is 25 minutes. The in-
itial codes followed the principles and methods of
the TAM: intention to use, perceived usefulness,
perceived ease of use, image, and job relevance
(Table 1). The number of initial codes reflected the
saturation of the data [44]. The content of the same
category from TAM could have had elements in sev-
eral initial codes, and one category could have af-
fected more than just one theme. The themes fol-
lowed the initial codes and represented similarities
from the data. In this phase, the subthemes were
also created, and the relations to the main themes
were analysed. The thematic map outlined the data
to be suitable for the categories from TAM [28-29,
44).
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Category/categories
from the theory

Example from text

Initial code

Subtheme Main theme

“...when they (work-  Job relevance, inten-

ing life) know that tion to use, and image
you can do some-

thing unique (3D

print), it can affect

your value.”

3D printing and
your professional-
ism in the future

“Possibility to “From resource

become mun- dominance to one
dane” part of working

/I_fe ”

Results

The practical nursing students had not used 3D
printing before this study. They did not know
whether 3D printing has been used in their educa-
tion to support teaching and learning. This means
that the practical nursing students had not been in-
formed whether a teacher had used 3D printing
with 3D print teaching tools, for example. The
knowledge of the students about 3D printing tech-
nology was based on social media, news, or the vis-
ual experience of a concrete 3D printer. Practical
nursing students described their knowledge based
on assumptions they had about 3D printing tech-
nology.

The practical nurses’ technological acceptance to-
wards 3D printing technology consisted of four nar-
rative themes: “From professional meaningless to
everyday usefulness”, “From resource dominance to
one part of working life”, “From special competence
to ease of use” and “From assumptions to limitless
possibilities”. Every theme had two subthemes. All
results can be seen in Table 2.

From professional meaningless to everyday useful-
ness

The theme “From professional meaningless to eve-
ryday usefulness” included the following sub-
themes: “Tool to create activating goods” and “Tool
to create an individual ancillary.” Before the 3D

27.5.2024

printing lessons, the practical nursing students
could not imagine any kind of professional use of
3D printing technology. They noticed that their idea
of 3D printing was so narrow that they thought 3D
printers were merely toys and unsuitable for pro-
fessional use in health care. They associated 3D
printing with a technology that could only be a bur-
den in their working days among children. After the
3D printing lessons, the practical nursing students
described that they could imagine printing various
toys or something unique to activate the children,
for example. They perceived that even small 3D
printed objects could enrich the children’s play at
the day care centre. One significant insight that the
practical nursing students had was the realisation
that the 3D printed objects did not have to be per-
fectly shaped or the best of quality in order to suf-
fice. In their interviews, the students described 3D
printing as an ideal fit for a theme week at the day-
care centre, where one could easily design and
print various objects together with the children.
The students also described 3D printing method to
be an activating element and that it could be used
to help children with a range of disabilities or
needs. Medical equipment or aids cannot, as the
students stated, be produced with this method but
rather objects for everyday activities, such as tools
for eating or objects to help children concentrate.
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From resource dominance to one part of working
life

The theme “From resource dominance to a one part
of working life” included the following subthemes:
“Possibility to become mundane” and “Need for
special effort.” Before 3D printing lessons, the prac-
tical nursing students imagined that 3D printing is
out of reach because it is too expensive a technol-
ogy in their profession. They also noticed that 3D
printers and modelling programs may need a lot of
space and special computers. The practical nursing
students highlighted their fear of one whole room
alone being reserved for this particular type of
“new things.” In addition to costs, the practical
nursing students described 3D printing as taking
too much time to be adapted in working life, as it
would not be cost-effective to use. After the 3D
printing lessons, however, the practical nursing stu-
dents perceived 3D printing as a normal part of
their tools when working with children. They noted
that 3D printers can really be part of the working
context without any extra things to be worried
about, because it can act as an opportunity rather
than a compulsory item to use. The practical nurs-
ing students thought that even though it is possible
to utilise 3D printing, it requires special knowledge
and time, because it can take several hours to print,
depending on the object. The students also said
that they did not feel ready to utilise the 3D printing
at the moment and that they would need time and
resources to learn it properly.

From special competence to ease of use

The theme “From special competence to ease of
use” included the following subthemes: “Possible
future competence of a practical nurse” and “Easy
to adapt.” Before the lessons, the practical nursing
students stated that 3D printing would need a spe-
cialist or person who only takes care of the 3D
printer and utilises it. They regarded 3D printing as
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requiring engineer-type thinking and that it could
not be part of the competence of a practical nurse.
After the 3D printing lessons, the practical nurses
said that the whole process of 3D printing is quite
easy to understand and adapt to. According to the
practical nursing students, the 3D modelling was
particularly easy. 3D modelling was also described
as a source of creativeness and innovativeness, be-
cause of its many tools and possibilities. Because of
its ease, the practical nursing students believed
that they could include 3D printing as part of their
future competence area. The main message was
that although 3D printing could be part of a practi-
cal nurse’s competence, it should not take extra
time away from care of the children. The practical
nurses also highlighted the fact that, having made
it easier to start using it, 3D printing should be part
of their education. By this they meant that the 3D
printing process should be part of the students’ ac-
tivation while studying — not only a tool for the
teachers.

From assumptions to limitless possibilities

The theme “From assumptions to limitless possibili-
ties” included the following subthemes: “Multiple
possibilities to use and experience” and “Need of
fantasy for future.” Before the 3D printing lessons,
the practical nursing students had assumptions
about 3D printing that were connected with paper
printing or picture printing. According to the stu-
dents, the objects would have to be small as far as
object printing is concerned. After the 3D printing
lessons, they noted that the total number of possi-
bilities was beyond understanding. They discussed
about how human organ printing may be part of
their future patient or childcare and that 3D print-
ing may enhance the wellbeing of humans by print-
ing cells, for example. The practical nursing stu-
dents also described having to prepare for the fact
that some of their patients or clients could have an
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organ that is 3D printed. They said that in this kind
of situation the health care professionals must have
an understanding about the technological pro-
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cesses as well as clinical or medical understanding.

Table 2. Example of data synthesis.
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Basically, according to the practical nurses’ descrip-
tions, 3D printing is totally something else and be-
yond what they had imagined.

Theme

TAM-category

Subtheme

Example pre-interview

Example post-inter-
view

From professional
meaningless to
everyday useful-
ness

From resource
dominance to one
part of working
life

From special com-
petence to ease of
use

From assump-
tions to limitless
possibilities

Intention to use
and perceived
usefulness

Job relevance, in-
tention to use,
and image

Perceived ease of
use and job rele-
vance

Image and job rel-
evance

Tool to create
activating goods

Tool to create
an individual an-
cillary

Possibility to be-
come mundane

Need for special
effort

Possible future
competence of
a practical nurse

Easy to adapt

Multiple possi-
bilities to use
and experience

Need of fantasy
for future

“l don’t know, it could be
very different from what
we have been doing,
though maybe everybody
could play with the
printer, | don’t know”

“I really don’t have any
idea, but maybe someone
could have a use forit.”

“..I don’t know if anyone
would have time to learn
it...”

“...I'd guess that it would
take time before some-
one has the courage to
use it.”

“I really don’t know about
it (3D printing), so | can’t
say anything.”

“l assume, that it (3D
printing) is very expensive
and hard to learn.”

“I’'ve heard that they print

illegal things.”

“My brains don’t say any-
thing”

“..for example, if we
had theme of forests’
animals, we could

print something spe-
cial for the children.”

“...if it’s hard to focus
for some child, maybe
we could have a solu-
tion by printing some-
thing just for
him/her.”

“...when we have the
knowledge about
printing, we could use
it. Maybe not every
day, but sometimes.”

“...if someone says
now print this and
that, | couldn’t do it.
I’d need more time to
understand it
properly.”

“When this (printing)
is in everyday use,
schools should use it
in their classes or in
some other way.”

“It (3D modelling) was
easy and fun. And the
printing itself didn’t
seem hard.”

“This sure is creative
when you can make
something that’s re-
ally unique.”

“....I still don’t under-
stand that you can
print things like
houses and parts of a
car — unbelievable.”

27.5.2024
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Discussion

The purpose of this qualitative study was to de-
scribe the technological acceptance towards 3D
printing on the part of practical nursing students.
The result of this study shows that after 3D printing
lessons, the practical nursing students described 3D
printing in a very positive way in all of the themes
analysed. As a whole, the content of the technolog-
ical acceptance model can be seen in the results
where the practical nursing students described 3D
printing to be a useful (perceived usefulness and in-
tention to use) tool in their future profession (job
relevance), with easy elements to adapt to (per-
ceived ease of use and intention to use), and that it
could enrich their value in the work market (image).

The narrative results of this study show that at first
3D printing was quite unfamiliar, and the idea of us-
ing it was based on assumptions or on quite unreli-
able references such as social media content. It is
worth noticing, however, that the baseline of the
practical nursing students’ thoughts was not com-
pletely negative but based on ignorance. After six
hours of lessons concerning 3D printing, the practi-
cal nursing students had an idea about how 3D
printing could be used in their future working life
with child care. Some of the ideas can be seen as
rich in imagination, as they discovered the possibil-
ity of printing houses and human cells. The charac-
teristic of this result is quite contrastive to former
studies, in which one meaningful dimension has
been frustration towards 3D printing or 3D model-
ling technology [45-46].

Practical nursing students related 3D printing com-
petence as a possible competence area of a practi-
cal nurse’s profession in early childhood education.
This may be one element in fixing the possible gap
between elementary and vocational school in cases
where the former has already adapted 3D printing
to teaching and the latter has not. [47]. Practical
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nursing students highlighted that they felt the 3D
printing process to be clear and even easy to adapt,
but they were also realistic about the educational
needs concerning 3D printing. It was meaningful to
understand that 3D printing cannot take away time
from childcare. This was important to notice, be-
cause in this study practical nursing students men-
tioned a lot of individual and multiple possibilities
with regard to how 3D printing could be part of
their working life.

It was also concluded that all the descriptions about
the possibilities of creativeness differed radically
from each other at the beginning and end of the
course. The creativeness and innovativeness were
emphasised when the students were 3D modelling,
even if they had not had the chance to 3D print the
models. From the educational perspective, this
could reduce the challenge to utilise 3D printers,
because 3D modelling can also be an individual part
of the process and could be a good experiment for
health care education before they buy any 3D print-
ers. It is also worth acknowledging that 3D printing
and 3D modelling have previously been connected
to quite clinical and structured use [48], whereas
this study presents some innovative opportunities
for the 3D printing process that apply not only in
producing objects but also as a part of the pedagog-
ical competence of a modern teacher [49].

3D printing has potential in various areas [5,50] and
educational potential is not an exception [7,51],
though the known potential the awareness of 3D
printing has is mainly based on the level of “we
know it is there” [45,52,53]. Practical nursing stu-
dents in this study had not experienced 3D printing
during their studies, which can be connected with
health care educators’ rare utilisation of 3D printing
in vocational education [18]. This could mean that
3D printing does not necessarily imply a clear ped-
agogical plan in health care education except for
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medical education, which boasts studies in promis-
ing learning outcomes in the surgical area, for ex-
ample [12].

Technological acceptance can be seen as a one of
the future pedagogical goals [54,55], and 3D print-
ing can be seen as one way to increase technologi-
cal acceptance [14]. This may mean that practical
nursing students see 3D printing as a meaningful
part of their work and are ready to adapt it in the
future. Although this study sample is small and it fo-
cused on the secondary educational level, the re-
sults are in line with the results from Benham and
San [14], which focused on occupational therapy.
One meaningful thing is that in this study, techno-
logical acceptance developed after quite a small
pedagogical effort (six hours of lessons), and possi-
ble usage with children was emphasised (to 3D
print something together, for example). However,
we must remember that this result may not be ap-
plicable if 3D printing technology is used in elderly
peoples’ care [33], for instance.

Finally, the results of this study present the mean-
ing of the students’ perspective about technological
acceptance in vocational education, whilst some re-
search has been carried out among teachers in vo-
With
knowledge, we can support the aim of a student-

cational  education. research-based
centred teaching and learning approach. Practical
nursing students should have broader competence
in their professional role [56], and to reach that
goal, practical nurses must be ready for multiple
technological solutions that represent everyday

possibilities in their working environments.

Limitations

This study has limitations that need to be consid-
ered. First, the sample was collected from one insti-
tute and (n=14) is small. It does not provide a valid
regarding the educational

description system
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respective to practical nursing studies. This study
also focused on third-year practical nursing stu-
dents and may not be comparable to the perspec-
tive of first-year students. On the other hand, this
phase of the studies may offer a better aspect of
working life when all students have already under-
gone practical periods in their competence area
[36-39]. Secondly, theory strongly guided this re-
search, meaning that the dimensions may not be as
open as possible. On the other hand, this study im-
plemented the aim of technological acceptance to-
wards 3D printing in this particular context for the
first time [28,29]. This means that with theory the
structure of the interviews is clearer, and the focus
can be targeted on future working life. Finally, the
data analysis was made from pre- and post-inter-
views. The size of the data was much larger in the
post-interviews and this may exert pressure on the
analysis in a certain manner. On the other hand, the
pre-and post-interviews made it possible to analyse
the data with the narrative dimension so that the
description can have a developing characteristic.

Trustworthiness

This study focused on ensuring the relevant validity
and reliability throughout the entire research pro-
cess. The main structure of the reliability and valid-
ity of this study was the theoretical framework.
With a theoretical framework, this research could
focus deeply on analysing the data as well as creat-
ing valid questions. This was meaningful while the
sample was quite small. On the other hand, the re-
searchers need to reflect with each other con-
tinously to ensure a concordant approach to the
data (collection and analysis) [42,57].

Conclusion

As a conclusion, it can be stated that a short period
of instruction on 3D printing can develop practical
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nursing students’ technological acceptance in a
more positive direction. Practical nursing students
described the ease and professional usefulness of
3D printing, which can help their adaptation in the
future. For this reason, the educational organisa-
tion should integrate 3D printing as a part of the ed-
ucational plan to be able to fluently support practi-
cal nursing students’ technological acceptance. On
the other hand, the organisations need to target
more resources on educating teachers in under-
standing the possibilities of 3D printing. In the fu-
ture, 3D printing may be a method that is used in
co-operation with other health care educational
levels in order to bring about more comprehensive
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