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ABSTRACT 
This study will offer domestic and foreign studies on the application of 3D printing technologies in the 

fields of education. The aim of this study was to review the studies that had been done in the literature 

on the application of 3D printing technology in the field of education. Purposive sampling method was 

used in the study. In this context, it was decided that in the current study, variables such as the 

distribution of studies on the use of 3D printer technology in the field of education by years, publication 

types, sample types and sizes, data collection tools and analysis methods were planned to be examined, 

and at the same time, in-depth analysis of the results was the most appropriate method. 101 studies were 

accessed in accordance with this research. One of the qualitative research methods used in the study was 

document analysis, and the data was analysed by examining at the documents that contained details 

regarding the facts that were the focus of the study. According to the data obtained, it is seen that the 

studies carried out on 3D printing technology between 2009-2022 are within the scope of educational 

activities at the K-12 level (physics, chemistry, biology, mathematics) and their numbers have increased 

especially after 2017. It was determined that undergraduate students were preferred the most as the 

sample group. It was found that, on general, qualitative research methodologies were preferred in the 

studies under consideration. It was seen that in-class assessments, observations and questionnaires were 

mostly used as data collection tools. It has been determined that content analysis is generally used in the 

analysis of the collected data. When the relationship between education and 3D printing technology was 

examined, it was determined that it can be adapted to all ages and fields and provides great convenience 

in interdisciplinary studies. Based on these findings, it is thought that it will be more effective to focus 

on the instructional aspect of 3D printing technology.  

Keywords: 3D printing technology, Education, K-12, Graduate students, Literature Review. 

1. INTRODUCTION

Technology is now advancing quickly. There 

have been advancements in numerous sectors 

owing to Industry 4.0. One of the most 

significant places where these improvements 

are occurring is in production. Positive changes 

in production have been made possible by 3D 

printing technology, one of Industry 4.0's 

components. In addition to conventional 

production techniques, 3D printing 

technologies are now widely used and 

developing quickly. 

Despite the fact that 3D printing is thought to be 

a recent innovation, it originally appeared in 

1984. Over time, this technology has undergone 

a number of advancements. Additive 

manufacturing is made possible by gadgets 

known as 3D printers. Compared to 

manufacturing made with the conventional 

production techniques, it is more favorable in 

terms of cost and production speed. 

3D printing technologies are used in many 

fields today: Aerospace, health, education, 

automotive, food, jewelry, defense industry, 

textile, construction etc. Many products that 

you can imagine can be produced in hours or 

even minutes by creating models with 

computer-aided software 3D printing 

technologies may be utilized in our homes, 

allowing us to create our own designs, parts, and 
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a variety of items. In the field of health, the 

studies are carried out on topics 3D printing 

technologies, such as artificial tissue production 

in the medical education. In addition to the use 

of 3D printers in the production of spare parts 

for vehicles in the automotive sector, various 

options are offered to the user by customizing 

some parts of the vehicles. In the food sector, 

for creation of patterns is carried out, while in 

the textile field, the modeling of the clothes, the 

creation of patterns and the production of the 

clothes are carried out. Thanks to the 3D 

printing technologies used in the defense 

industry and aerospace fields, both spare parts 

are produced and advantages are obtained 

thanks to the durable and light weight of the 

parts. With 3D printing technologies, which 

have also taken their place in the construction 

sector, it is possible to build houses with faster 

and lower costs. 

In order to address the technical demands for 

quick design prototypes, the first 3D printing 

technology appeared in the early 1984s. It later 

developed into "rapid prototyping" and 

"additive manufacturing," and has been widely 

utilized since 2010. The development of 3D 

printers in a variety of designs and sizes, as well 

as the entry of personal printers into our daily 

lives, can be used as evidence for this extensive 

use. The production process used by 3D printers 

is known as additive manufacturing. Although 

there are numerous raw materials available for 

printing, 3D printing technologies often use 

thermoplastic filaments, photopolymer resins, 

and powder-based materials. 3D model design 

is needed for 3D printers to work. Drawings 

designed in a computer environment with a 

CAD (Computer-Aided Design) program such 

as AutoCAD, Solidworks, 3DsMax, or objects 

scanned with a 3D scanner are converted to the 

'.stl' (standard triangle language) extension. The 

3D printer detects the file with the '.stl' 

extension and prints it. 

The primary processing step in the production 

process of a 3D object is the 3D computer-aided 

design model of the object. At this stage, 

designers can follow two different paths. First, 

the object to be produced is transformed into a 

3D computer-aided design model by 

transferring it to digital media via 3D modeling 

software. The second way is to model an 

existing object so that it can be used in digital 

environments using 3D scanners. In both cases, 

the file extension of these models is kept in 

digital media as “.stl”, which is a 3D computer-

aided design format. After this stage, the model 

is divided into layers by performing the slicing 

process through the relevant slicing software. In 

the last stage, the final model is produced with 

the layered production process feature found in 

3D printers. As new uses for additive 

manufacturing (AM), 3D printing, and related 

technologies are discovered, these technologies 

are being more widely used in industry. There 

are worries that training and skill development 

are lagging behind these technical gains, which 

could prevent a wider adoption of the 

technology, even as technical advancements in 

terms of productive throughput and quality 

continue [1]. In order to eliminate these 

concerns, “Where and how are 3D printing 

technologies used in the education system?” 

questions must be answered.  

It is possible to use 3D printing technology in 

the field of education, but in order to use it 

correctly and efficiently, it is necessary to 

provide the necessary infrastructure at the point 

of access to qualified personnel, technical 

support, hardware and software. For children 

who are curious, inquiring and have unlimited 

imagination, 3D printing technologies are a 

necessary tool to bring ideas to fruition. As a 

result of the use of 3D printing technologies in 

the education sector, students will transform 

their ideas into concrete objects and develop 

their imaginations [2]. In the study conducted 

by Yıldırım, Yıldırım and Çelik, [3] to 

determine the current status of 3D printing 

technologies in the literature and their use for 

educational purposes, it is stated that there is no 

study on the expected level for the use of 3D 

printing technologies in the field of education in 

Turkey, and that the studies in the field of 

education are health, medicine, engineering and 

even instrumentation. It has reached the result 

that it lags far behind compared to fields based 

on these results, it is recommended to focus on 

the instructional aspect of this technology, 

especially in the field of education, and to 

conduct interdisciplinary studies for the 

development of 3D models and real 3D objects. 

In contrast to the research done in the fields of 

engineering and health, there aren't enough 

studies on the usage of 3D printing 

Technologies in education [4]. In a manner 

similar to this, the literature review by Ford and 

Minshall, [5] found that the majority of additive 
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manufacturing and 3D printing equipment 

adopted for teaching purposes in the educational 

system are low-cost 3D printing technologies, 

as opposed to more complex additive 

manufacturing equipment used in the 

manufacture of advanced prototypes and 

finished goods. As a result of the analyzes 

made, it has been revealed that 3D printing 

technologies are adopted especially in K-12 

school types, universities, libraries, application 

areas and special education environments. At 

this stage, “How was 3D printing technology 

used in the education system?” It is necessary to 

look at the question from five different points 

[5]. These: 

• To impart 3D printing technology to

pupils,

• To educate teachers about 3D printing

technology,

• To impart design and creative thinking

techniques,

• To create goods that support learning,

• Development of assistive technology.

According to Eisenberg [6], 3D printing 

technologies can be useful for creating hands-

on learning opportunities, fostering creative 

problem-solving abilities, and learning while 

having fun. In this context, it is deemed crucial 

to assess the overall trends in research as well 

as the current status of 3D printing technologies, 

which have a lot of promise. The objective of 

the current study is to assess the state of the 

literature's studies on 3D printing technologies 

and their potential applications in education. 

The following research questions are being 

asked in order to achieve this goal. 

• How are 3D printing technologies studies

distributed throughout different scientific 

disciplines? 

• How are 3D printing technologies research

distributed over years? 

• How are studies on 3D printing technologies

distributed in terms of sample sizes and groups? 

• How are studies on 3D printing technologies

distributed based on data collection tools? 

• How are studies on 3D printing technologies

distributed using data analysis techniques? 

• What are the trends in research on 3D printing

technology in education? 

2. METHOD

2.1. Research Model 

The research's objective, to ascertain the current 

state of 3D printing technology in the literature 

and their usage for educational purposes. 

Within this purpose, document analysis was 

used as the research model and the data were 

analyzed with the content analysis method. 

According to Stone, Dunphy, Marshall, and 

Ogilvie [7], content analysis is a technique that 

is typically used to provide systematic findings 

based on specific characters described in a 

given text. In addition, Cohen, Manion, and 

Morrison [8] state that content analysis is a very 

important method in producing theoretical 

results from texts. 

2.2. Data Collection 

Purposeful sampling method was used in the 

study [9]. The sample that is considered to 

reflect the entire universe is chosen in purposive 

sampling, which is also known as monographic 

or theoretical sampling in the literature [10]. 

The scope of the study comprised papers 

(n=101) directly relevant to the field of 

education in the ERIC database, one of the key 

databases in the field, and in the TR database, 

as well as master's and doctoral theses in the 

YOK thesis center and Proquest databases. In 

the process of data collection, the relevant 

databases were searched according to the "3D 

printer, 3D printers, 3D Technologies, 3 

dimensional printers, 3D technology and 

education" keywords. Results are limited to 

full-text articles and thesis in indexed journals. 

2.3. Data Analysis 

In the current study, descriptive statistical 

methods were used to examine the content 

analysis-subjected data. Data and frequencies 

relevant to each study's questions were 

obtained. A total of 101 studies examined 

within the framework of the study were 

evaluated in terms of the disciplinary fields of 

the research, the type of publication of the 

research, the year of publication, the database 

where the articles in the relevant field were 

published, the method preferred in the studies, 

data collection tool, data analysis techniques, 

sample type and number, and the effects of 3D 

printer technology on the study group. The 

studies coded T7,R9,R21,R22,R23,R25,R45, 

R49,R56,R78 (f=10) were conducted with more 

than one sample type. For this reason, the total 

number of studies indicated in Table 2 (f=111) 

is higher than the number of studies analyzed. 
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3. FINDINGS

When the relationship between education and 

3D printing technology was analyzed in terms 

of subject area, it was determined that there 

were subject areas shown in the following 

figure according to the studies specified in 

Table 1. Information on how 3D printing 

technology is applied for educational purposes 

in many fields may be listed in Table 1. Based 

on this facts, Figure 1 depicts how the subject 

areas are distributed. 

Figure 1. Distribution of the studies according to 

disciplinary fields. 

According to Figure 1, 3D printing technologies 

were mostly utilized in subject areas such as 

science, physics, chemistry, biology, 

mathematics, geometry, history, social studies 

and pre-school education (59%). These studies 

were followed by 3D printing technology 

applications in health education (22%). It was 

determined that there were a limited number of 

studies (10%) in engineering education and 

(7%) in areas such as fashion education and 

museum education using 3D printing 

technology. 

Figure 2. Distribution of the studies according to 

publication types. 

According to Figure 2, it was seen that the 

researches on the use of 3D printing 

technologies in the field of education were 

generally published in national and 

international databases as article studies (f=90). 

In addition, a total of 6 doctoral dissertations 

and 5 master’s theses were conducted in this 

field, both nationally and internationally. 

Within the scope of the research, 71 of the 

article studies examined were accessed from 

international and 19 from national databases. Of 

the postgraduate theses, 5 were national and 6 

were international theses. 

The distribution of studies on the use of 3D 

printing technology in education according to 

years is presented in detail in Figure 3. 

Figure 3. Distribution of the studies by years. 

According to Figure 3, it was determined that 

the studies on the use of 3D printing 

technologies in education showed a significant 

increase after 2019. The studies conducted in 

2007 (f=1), 2009 (f=1) and 2012 (f=1) were 

found to be considerably less than the studies 

conducted in 2014 and after. 
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Table 1. General characteristics of the studies examined within the scope of the research 
Code Author 

[year]  

Research 

article 

MsC/PhD 

Purpose of study Method 

[Data Type - Model - 
Sample - Data 

Collection Tool-

Practical-

Theoretical]

Results 

R1 [11] The advantages and logistical difficulties 

of 3D printing technology in education 

were investigated in this study. 

Practical When printable educational models are 

combined with a rich library, usability and use 

of applied teaching devices will increase and 

may provide an impetus to design more models 
in the future. 

R2 [12] Support learning effectiveness by creating 
and implementing 3D datasets into 

standard healthcare curricula and 

spreading awareness of the possible 

educational benefits of learning anatomy 
and physiology in 3D. 

Quantitative-3rd and 
4th grade medical 

students – Survey-

Theoretical  

Anatomy, physiology, and potentially 
pathophysiology learning material could take on 

a new level thanks to 3D visualizations built on 

real-world data. It has proven successful to 

incorporate 3D pictures with existing 
educational program themes. 

R3 [13] It is intended to concretize 2-dimensional 

mathematical concepts with a 3D printer. 

Theoretical More research can be conducted in this area and 

various models can be produced. 

R4 [14] In this article, we have created a number of 
digital 3D design files of molecular 

structures that can be used to teach 

students about symmetry and dot groups in 

chemistry education. 

Literature review 
Practical 

Molecular structures that are difficult or 
impossible to replicate with conventional 

manufacturing methods or commercially 

available molecular model kits can now be 

turned into tangible models thanks to 3D 
printing. 

R5 [15] The role of e-Making in bringing together 
virtual and physical elements as an e-

Learning tool for design education is 

explored. 

Practical In this study, the fact that the responsibility of 
delivering information to the group was 

provided by students as well as teachers may be 

a complementary feature of technological 

developments online for both students and 
teachers at the same time. 

R6 [16] Fast prototyping technology is covered by 

considering the use of a printer suitable for 

the laboratory stand designed for 3D 

printing. 

Theoretical The conducted study provided a better 

understanding of the process of creating printed 

models. It also increased students' engagement 

in the lessons. 

R7 [17] This article intends to change students’ 
knowledge skills in technology/mechanics 

teacher training courses. 

Quantitative-
Preservice physics 

and mathematics 

teachers and 

undergraduate 
students of civil 

engineering, 

electrical 

engineering, 
aviation -

Observation-

Practical 

The definition of visual literacy's essential 
competences can be found in educational 

literature. The literature emphasizes the 

necessity of changing the emphasis of CAD 

instruction from exercise in tool use to practice 
in visual literacy and design competencies. 

R8 [18] It is recommended to develop a 3D 

printing curriculum and assess it in 

Mechanical Engineering education. 

Quantitative-

Mechanical 

engineering 

undergraduate 

students- Survey-

Practical 

An educational method combining classroom 

and applied lessons is an effective way to 

increase students’ understanding of 3D printing. 

R9 [19] This study investigated the motivation and 

satisfaction of 3D printing technology for 

students and adults. 

Quantitative-

Survey-Group of 38 

people [34 students 
and 4 adults]- 

Achievement test- 

Theoretical 

As a result of the research, it is concluded that 

the student group showed more self-efficacy and 

in-class task allocation than the adult group, and 
the student group participated in more 3D 

printer training. 

In both groups, task allocation and self-efficacy 

have a positive relationship with learning 

satisfaction. 

R10 [20] Using an example from Macquarie 
University and Western Sydney 

University in Australia, it examined how 

Literature review-
Practical 

The application of 3D printing will further 
spread and expand to other subjects. Medical 

education resources, like the world we live in, 
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3D printing can be successfully utilized in 

anatomy education. 

will continue to evolve and increase in the wake 

of both technological development and growing 

educational demands for the development of 

clinical competencies that are constantly 
changing and increasing in complexity. 

R11 [21] A one-year process of skill development, 
concept acquisition and use of 3D printing 

activities among teachers was explored. 

Qualitative-
Teachers-

Observation and 

discussion-

Theoretical 

In the research, the use of 3D printing 
technologies among educators was examined for 

one year. More detailed research on the subject is 

recommended. 

R12 [22] Students are asked to design something 

and build a prototype of it in order to 
assess how 3D printing affects student 

experiences and learning of the design 

process. 

Quantitative-

Experimental-
Interior design 

undergraduate 

students- 

Scale assessments 
within the scope of 

the project- Practical 

It has been demonstrated that 3D printing can 

affect students' experiences in a design-based 
course and that students can have a different kind 

of learning about the design process. 

R13 [23] It was looked into how 3D printing 

technology may be used to create 

educational materials that would give 

visually challenged pupils complete 
access to excellent historical instruction. 

Literature review - 

Visually impaired 

students-Practical 

In the classroom, the 3D materials had a positive 

impact on both teaching and learning. The 

students and teachers who participated in this 

project strongly acknowledged several benefits, 
including the empowerment of 3D tactile 

teaching materials, while noting that the material 

properties and robustness of 3D printed objects 

need to be improved for further application. 

R14 [24] It was aimed to determine students’ 

perceptions about using 3D printing 
technology inside and outside the 

classroom. 

179 Engineering 

undergraduate 
students- 

Classroom 

assessments, exams, 

Likert type scale-
Theoretical 

It was concluded that the class average increased 

in the three classes that implemented the 3D 
printing technology project within one year and 

this trend was maintained and increased in the 

second year of the study. 

T1 

PhD 
[25] The purpose of this study is to investigate 

how people in the layered manufacturing 

field can gain the necessary knowledge 

and training about the 3D printing 

machine. 

Mixed method-
Content analysis- 

questionnaire- 

descriptive statistical 

tools - 226 
undergraduate 

students at different 

grade levels - 

Practical 

It is necessary to have applications for material 
science manufacturing processes, management, 

quality enhancement, prototyping/STL, 3D 

printing, setup, slicing, and additive 

manufacturing. These competencies and subject-
specific specialties in other engineering focuses, 

such as materials or design, can be reintegrated 

into a core additive manufacturing concentration. 

T2 

MSc
[26] It was aimed to determine teacher efficacy 

regarding teachers' self-created 

mathematics teaching skills and to 

identify whether preservice and in-service 

teachers can use 3D printing.. 

Qualitative -
Teachers-Form- -

Practical 

Due to the fact that visual learning is significantly 
more successful than reading, when students use 

the 3D printer to make their creations, the idea 

they are trying to understand will already be 

there. While producing a design that is utilized to 
understand the notion given to them, 3D printing 

encourages pupils to consider various ideas. 

R15 [27] The importance of 3D printing studies in 

fashion design for educators has been 

investigated. 

Qualitative and 

Quantitative-Case 

study method-17 

students -
Theorectical 

Thanks to 3D printing technology, pedagogical 

formation opportunity was provided in fashion 

design courses. 

R16 [28] Review of current technologies and 
forecasted trends for 3D printing 

materials and their application in medical 

education. 

Literature review-
Practical 

A desirable, potent, and adaptable technology, 
3D printing has the potential to be available to 

anyone. Developing the physical contact and 

motor abilities required for surgical training has 
been shown to be made possible by 3D printing. 

R17 [29] The usage of 3D printing technology by 
teachers and students in four 

history/social studies classrooms at a 

secondary school was the subject of this 

exploratory study. 

Qualitative- 
Brainstorming- 

Open-ended study 

area-Practical 

It demonstrates how creating, designing, and 
printing 3D models of objects connected to 

earlier standards-based subjects can give students 

a framework for active and involved learning in 

background and social education classes. 
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R18 [30] It aims to assess the influence of 3D 

models on pediatric assistants' 

comprehension and learning of Fallot 

tetralogy after a teaching session. 

Quantitative- 

Pediatric assistants -

Practical 

Physical 3D models enhance situated learning on 

the topic of Fallot's tetralogy by increasing 

student satisfaction. Future work examined the 

impact of models on instruction that is more 
complex and detailed. 

R19 [31] The purpose of the study is to ascertain 
pre-service social studies instructors' 

perceptions about 3D printers, the models 

produced by these printers, and the 

relevance of these models to the social 
studies curriculum. 

Qualitative- Semi-
structured interviews 

with 20 students-

Interview-Practical 

Pre-service teachers described 3D printers as a 
ground-breaking technology that makes the 

abstract tangible, can produce materials that 

usefully support the learning-teaching process, 

adds a third dimension to the learning-teaching 
process, activates the sense of touch, and offers 

simplicity in this context. 

R20 [32] To determine the usage areas of 3D 

printers in education and social studies 

education and to explain their connections 

with the 2017 Social Studies Curriculum 
with examples. 

Literature review-

Practical 

The program's principles, core competencies, 

abilities, and objectives may all be acquired using 

3D printers. Additionally, 3D printers have 

helped to create 3D Printed Artifacts Museums 
[3D-PAM], a brand-new approach to museum 

education and extracurricular learning. 

R21 [33] The role of schools in 3D printing 

production and their responsibility to act 

as soon as possible to design people action 

plan. 

A reference and 

experimental group 

test-Theoretical 

Teachers and students have both displayed 

persistence, creativity, and a great deal of 

curiosity in their want to learn more about 3D 

printing. 

R22 [34] 3D printers can be used to gain all of the 

program's concepts, key competencies, 
talents, and objectives. A brand-new 

method of museum education and 

extracurricular learning called 3D Printed 

Artifacts Museums [3D-PAM] was also 
made possible by 3D printers. 

Quantitative -7th and 

12th grade students 
survey-Theoretical 

The 3D printing and design class had a positive 

impact on the student's motivation, interests, 
math skills and real life skills. 

T3 

PhD 
[35] The aim of the study is to describe the 

experiences of 5th grade primary school 

students in learning entrepreneurship-

related knowledge and producing with 3D 

computing tools in a Design-Oriented 
Improvisation [DOD] activity. 

Qualitative and 
quantitative data 

analysis-5th grade 

students – Test-

Practical 

In the DOD event, which aims to provide 
production experience with 3D computing tools, 

participants' entrepreneurship knowledge and 

awareness of entrepreneurship concepts are 

increased. 

R23 [36] The effect of 3D design applications, 
which are part of Hackidhon activities, on 

students' spatial skills is examined. 

Qualitative-53 
teachers, 159 

students-Spatial 

skills test-semi-

structured 
interviews-Practical 

All of the teachers’ opinions are positive. This 
shows that there are no serious problems with the 

design of the activities. 

R24 [3] It was aimed to determine the current 
status of 3D printer technologies and their 

use for educational purposes. 

Literature review-
Theoretical 

It was also concluded in the study that there are 
fewer studies directly related to educational 

sciences compared to other fields. 

T4 

MSc

[37] By exploring the use of 3D technologies, 

current museum and digital heritage 

research is examined. 

Literature review-

Practical 

By allowing for scholarly research and remote 

viewing of the collection, it also presents an 

opportunity to advance the initiative. The 

collection's digitalization demonstrates how 3D 
models are essential to a new approach to 

digitally recording museum exhibitions. 

R25 [38] It is aimed to examine in depth the effects 

of 3D design education for children in 

terms of students. 

Qualitative-79 

students-Practical 

It is observed that students do not have any 

problems in establishing part-whole 

relationships. The fact that the ability to establish 

a part-whole relationship, which is included in the 
definition of spatial thinking, was observed with 

indicators in students as a result of the activities 

is thought to be a result that supports the 
contribution of such activities to spatial thinking. 

R26 [39] In this study, the use of 3D printers in 
education and their potential areas of use 

were examined. 

Review article-
Theoretical 

It is believed that by adjusting educational 
policies to this new technology and translating 

instructional content into a more integrated 

structure with these technologies, educational 

efficiency can be boosted. 

R27 [40] To evaluate the viability of creating 

prosthetic teeth for endodontic teaching 
using 3D printing technology, examine 

the printing process' precision, and gauge 

Undergraduate 

dentistry students 3rd 
and 4th grades-

Practical 

For the purpose of creating replicas of teeth for 

endodontic training, the printing process' 
precision is adequate. The undergraduate students 

expressed their appreciation for the accessibility 
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how well the teeth perform when used by 

students. 

of these replicas and their standardization's 

contribution to instruction. 

R28 [41] Mesoreactors created and used in 3D 

printing for chemical engineering 

education. 

Chemical 

engineering 

students-Practical 

R29 [42] To introduce the use of 3D printing 

technologies in the field of health, to 

explain the relationship between its use in 
the nursing profession and to examine 

how it is used in our country and in the 

World. 

Qualitative-Content 

analysis-Literature 

review-Theoreatical 

3D printers have also managed to become the 

center of attention in almost every field as the 

favorite of technology. It has been observed that 
3D printers, which are used for many purposes in 

the field of health, are mainly used for simulation 

and training purposes in the field of nursing. 

R30 [43] This study aims to summarize the current 

state of 3D printing for STEM education 

at university level. It also aims to examine 
the current methods and best practices 

used in 3D printing in the classroom. 

Literature review-

Theoretical 

Due to the low cost of the equipment and 

supplies, as well as the relatively straightforward 

and secure printing and post-processing, this 
technology is perfect for hobby and consumer 

printing for educational needs. 

R31 [44] This study aims to examine the effect of 

3D design clubs in secondary schools on 

students’ design and 3D thinking skills. 

Qualitative- 10 5th 

grade students-

Rubric form-

Practical 

In general, individuals who learn by doing, 

experiencing and having fun have high 

motivation to study and students are happy while 

doing their studies and their participation in the 
lesson has increased and they have exhibited 

positive behaviors by completing their studies. 

T5 

PhD 

[45] TeachersS use of 3D printing, holograms, 

VR and augmented reality and its impact 

on learning in education were 

investigated. 

Qualitative-21 

Secondary school 

teacher- 

Online forms and 
interviews-

Theoretical 

It shows that 3D tool types such as computer 

games and simulations support different learning 

domains. Such tools help with problem solving 

and decision making and even motor skills. 

R32 [46] Within the context of Senirkent 

Vocational School, it seeks to evaluate the 

viability of using 3D printing technology 

in education. 

Qualitative- 

Phenomenological 

method -6 male 

associate degree 
students  

Semi-structured 

interview-Practical 

Thanks to 3D printing, it is easier to explain 

subjects that are difficult to understand by 

students. In addition, interactive classroom 

activity was provided. In theoretical lessons, 
small models of the examples given in order to 

understand the subject were printed to increase 

the interest and motivation of the students. 

T6 

MSc

[47]  It is aimed to examine “The Effect of 3D 

Printer Use on Academic Achievement, 

Attitude, Motivation and Critical 
Thinking Tendencies” by focusing on 3D 

printers. 

Quantitative-35 7th 

grade students- 

Attitude, motivation 
and critical thinking 

scale-Practical  

The physical presentation of the digital materials 

developed by the students during the education 

process increased the academic success of the 
students. Seeing the students’ tangible and tactile 

designs also increases their design competencies. 

R33 [5] In order to give a cutting-edge literature 

overview of where and how 3D printing is 

being employed in the educational 
system, the report reviews sporadic 

bodies of research. 

Literature review-

Theoretical 

Students of all ages have learned about 3D 

modeling through online courses or trainings. 

T7 

MSc 

[48] The study was conducted to examine the 

effectiveness of worksheets designed 

compatible with 3D printer pen in 

teaching. 

Qualitative-12 10th 

grade students-

Descriptive analysis-

Observation, clinical 
interview-semi-

structured interview-

interview form-

Practical 

Worksheets and 3D printouts provide a high level 

of efficiency in exploring the formula. This is 

especially important when it is considered that 

students are participating in such a study for the 
first time. 

It is seen that the lessons taught with high-tech 

devices such as 3D pens give students confidence 

in the future and a sense of professional 
enthusiasm and desire. 

R34 [49] Through intensive applied sessions, 
educators in all areas of teaching will gain 

an understanding of the basic principles of 

3D printing, become aware of the 
opportunities and limitations, and 

together develop strategies for 

implementation in their curricula. 

Literature review-
Theoretical 

R35 [50] To design and create 3D printed teeth with 

anatomical details to be used in pre-

clinical dental education. 

Quantitative-47 

dental students 

Survey-Practical 

Students were asked about their interest in 

improving their tooth preparation skills with 

imprinted teeth and rated them as good. 
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T8 

MSc

[51]  The aim of this study is to examine the 

education and use of 3D printing 

technologies in undergraduate level 

education in Architecture programs in 
Turkey and to make a situation 

assessment. 

Qualitative-

Descriptive survey 

model-Bologna 

information form-
Practical 

Digitalization has changed the process of 

architectural thinking and thus architectural 

education and architecture. Therefore, it is 

necessary to prepare a new architectural 
education curriculum in universities, introduce 

new technologies and new strategies, and lay the 

foundations of digital thinking in the design 

process. 

R36 [52] It is aimed to examine the effect of using 

physical materials in addition to 3D 
digital materials on academic 

achievement, course attitude and 

motivation by centering on 3D printers. 

Quantitative - 35 7th 

grade students - 
Assessment rubric, 

Attitude scale, 

Motivation scale-

Practical 

The physical presentation of the digital materials 

developed by the students during the education 
process increased the academic success of the 

students. Seeing the students' tangible and tactile 

designs also increased their design competencies. 

R37 [53]  It is aimed to examine 20 years of 

literature on the use of 3D printing in 
biological education. 

Literature search-

Theoretical 

We were taken aback by the dearth of 

comprehensive studies analyzing how 3D 
printing has affected students' learning of the life 

sciences. The advantages of incorporating 

students in interdisciplinary project solving have 

been shown in historical and theoretical studies in 
the past, but the adoption of this instructional 

technique in the life sciences has been notably 

absent from the general study literature. 

R38 [54] It aims to determine what information is 

available about the use of 3D printing 

technology. 

Quantitative-430 

students-Survey-

Theoretical 

It shows that students mainly have knowledge 

about 3D printing obtained from the internet. 

They were happy to deepen their knowledge in 
specialized courses in this field. 

R39 [55] The role of 3D printing models on human 
anatomy learning is examined. 

Meta-analysis-
Literature review-

Practical 

The 3D group performed better on the post-
training test than the cadaver or 2D groups. 

Compared to the conventional group, more 

students in the 3D printing group were pleased 

with their education. 

R40 [56] The study concentrated on first-year 

university students' ability to create three-
dimensional [3D] representations of 

objects from two-dimensional [2D] 

perspectives using their visuospatial 

cognition. 

100 engineering 

graphics students in 
Africa-Practical 

R41 [57] By assessing current peer-reviewed 

studies that make use of this technology to 
improve chemistry education, we hope to 

serve as a resource for educators 

interested in integrating 3D printing into 

chemistry classrooms. 

Literature review-

Theoretical 

R42 [58] It examines the impact of 3D printing 

technologies on visually impaired 
students learning Chemistry structures. 

Qualitative - 17 

students with visual 
impairment - 

Question and 

Answer, 

Observation-
Practical 

Students were asked specific questions. 

According to their answers, 3D printed models 
are preferred. 

R43 [59] It examines the effect of augmented 

reality supported geometry teaching on 

students' 3D thinking skills. 

Qualitative-5th and 

8th grade students -

Pre-test, post-test -

Practical 

After the 4-week experimental study, it was 

observed that 3D printers contributed positively 

to thinking skills. 

R44 [60] To identify how students use their spatial 

reasoning skills and knowledge to solve 
geometric problems in order to implement 

instruction and design interventions. 

Quantitative-1357 

students- 
Questionnaire, 

observation-

Practical 

At the end of the studies, it is shown that students’ 

spatial reasoning skills increase positively. 

R45 [61] The study looked into how project-based 

learning, particularly for 3D modeling, 

affected university students. 

Qualitative -49 2nd 

grade visual arts 

students- 

Focus group 

discussions 

-Practical 

Students expressed greater interest in 3D design 

and appreciated the modeling process. Their 

attitudes and learning patterns changed as a result 

of frequent sharing and feedback. 
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R46 [62] To improve the critical thinking abilities 

and scientific attitudes of high school 

students, the study creates a 3D 

visualization tool in virtual reality. 

Qualitative-96 10th 

grade students- 

Quasi-experimental-

post-test,  
-Practical 

A different section can be added to suggest 

applications for 3D visualization goods and the 

virtual reality environment. Additionally, 

chemistry instructors can use this material as part 
of an in-class action research project with a 

different variable. 

R47 [63] The impact of 3D printed function graph 

models on the conceptualization 

processes of the idea of derivative will be 

examined in this paper. 

Qualitative - 

Content analysis 

method-Practical 

A parabola model that was 3D printed was in the 

hands of the kids. They described feeling the 

parabola as they did so. Overall, the models' 

sensory and qualitative treatment turned out to be 
a significant part of the students' expressions. 

T9 

PhD 

[64]  To collect past and future sustainable, 
collaborative and purposeful 3D printing 

works of university students. 

Qualitative case 
study - 12 students-

Practical 

The number of women and students from 
different backgrounds graduating with STEM 

degrees has been increasing over the last three 

decades. 

R48 [65] Its objective is to provide the findings of 

a study done as part of the European 

project "3D Printing in VET" from the 
viewpoint of the current applications of 

3D printing in education and the sector's 

stakeholders. 

Quantitative-

Survey- Engineering 

students-Practical 

Teachers need to acquire specific competencies 

to introduce 3D printing in their training 

programs and to use printers and related tools 
independently. 

R49 [66] To investigate the differences in geometry 

learning in terms of 3D pencils. 

Qualitative-174 6th 

grade students, 

7 teachers-Pre-test, 
post-test-Practical 

It shed light on the impact of visual and sensory-

motor experiences on math learning in school and 

confirmed previous work showing that the effects 
of gestures are particularly good at promoting 

long-term learning. 

R50 [67] The aim of the study is to investigate the 

use of 3D printing technology for the 

production of personalized surgical teeth. 

Literature review-

Practical 

Individual surgical training models created using 

3D software and based on actual patient data 

provide more accurate substitutes for 

commercially available models. It is anticipated 
that it will be crucial for dentistry students' future 

instruction, preparation, and exams. 

R51 [68] To determine the views of pre-service 

science teachers about the 3D printer. 

Qualitative-33 pre-

service teachers- 

semi-structured 

interview form-
Practical 

It can be said that some pre-service teachers were 

able to define the 3D printer by using the printer's 

intended function, were aware of the benefits and 

drawbacks of 3D printers in the educational 
process, and provided logical ideas for its use. 

R52 [69] To create a model of technical pedagogy 
that allows universities to more efficiently 

integrate additive manufacturing 

production into their curricula. 

Literature review-
Theoretical 

The curriculum process with a 3D printer 
perspective presented in this study can be used to 

apply the 3D printer to any engineering education 

as it provides a clear process model for 

curriculum work. This has been applied to 
curricula in technical subjects for educators in 

their curriculum development work. 

R53 [70] To teach how to use 3D printers and 

software that students can use to turn 3D 

product designs into prototypes. 

Ostim vocational 

school mechatronics 

students-Practical 

It was observed that students who produced using 

3D printers were more problem-solving oriented, 

did not hesitate to use initiative in problem 

solving, and were more successful in finding, 
proposing and implementing innovative and 

alternative solutions than students who only did 

written projects. 

R54 [71] It focuses on different initiatives that help 

the educational process worldwide and 

methods of applying 3D printing in 
education. 

Literature review 

Discussion-

Theoretical 

It has been reported to increase design thinking 

skills, teaching and learning efficiency, and 

reduce anxiety about teaching specific subjects. 

R55 [72] Focuses on the pedagogical possibilities 
of 3D printing 

63 16-year-old 
secondary school 

students [pilot study] 

Online learning-
Practical 

The usage of 3D technology by art teachers can 
serve as a stimulating tool. The project that is the 

subject of this article shows how it may foster 

both digital and visual creativity. 

R56 [73] A new approach to 3D modeling for 
drawing chemical models is described. 

34 secondary school 
students, 47 high 

school students-

Practical 

Construction is really straightforward and 
independent of user craftsmanship skills when 

using 3D printing. This fact has made it possible 

for teachers and trainers to use these tools both 

during autonomous student inquiry projects and 
basic measurement lab work. 
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R57 [74] The study was conducted to investigate 

the effect of the worksheet designed 

compatible with the 3D printer pen on the 

learning of the solid objects subject. 

Qualitative-12 10th 

grade students - 

observation, clinical 

interview, video 
recording, 

worksheets-Practical 

It is revealed that the instructions in the 

worksheets have a structure that positively 

manages and supports the processes of moving 

from concrete thinking to abstract thinking and 
spatial reasoning. With all these aspects, it is clear 

that worksheets designed compatible with the 3D 

printer pen will provide great support to student-

centered education in almost every aspect. 

R58 [75] To ascertain how 3D printing activities 

affect pre-service teachers' perceptions of 
3D printing activities as well as their self-

efficacy in technology pedagogical field 

knowledge (TPFK). 

Qualitative-

Exploratory 
sequential mixed 

method design- Pre-

test and post-test-

Practical 

The vast majority of participants had favorable 

opinions on how 3D objects affected learning. 
They claimed that 3D objects turn abstract ideas 

into tangible visual examples, facilitate learning, 

make lessons enjoyable, encourage students to 

learn more about their field, pique their interest, 
and aid in the development of creative thinking 

and design skills, allowing them to produce a 

variety of subject-specific educational materials. 

R59 [76] It explores three multilingual students' 

conceptual understanding of 3D shapes 

displayed through peer and classroom 
interactions in his classroom. 

Qualitative - Focus 

group interviews-

Practical 

The analysis concluded that there is a need to 

develop a comprehensive understanding of what 

is meant by the dimensions of mathematical 
structure in curriculum documents. 

R60 [77] Students’ perceptions of completing 3D 
printing of a physical model in two 

different Biology courses, Anatomy and 

Physiology and Molecular Biology 

Qualitative and 
quantitative - 

Undergraduate 

students - Survey - 

Pre-test - Post-test-
Theoretical 

Future research has been included. 

R61 [78] The pedagogical possibilities associated 
with the use of 3D printing technologies 

in a middle school classroom [11-12 years 

old] were investigated. 

Qualitative and 
Quantitative 

research methods-

Theoretical 

In this study we investigate the extent to which 
3D printing is failing and contribute to the 

literature on its benefits in STEM disciplines. 

R62 [79] Model production with 3D printer 

technology has been studied in dentistry 

education. 

Experimental-

Control and 

experimental 
groups-Practical 

The overwhelming majority of participants were 

in favor of the way 3D items improved learning. 

They asserted that 3D objects transform abstract 
concepts into concrete visual illustrations, 

facilitate learning, make lessons enjoyable, pique 

students' interests, encourage them to learn more 

about their field, and support the growth of 
creative thinking and design skills, enabling them 

to produce a variety of subject-specific 

educational materials. 

R63 [80] Aimed to describe the use of 3D printing 

technology to support teaching and 

learning in health care education and the 
implications for 3D technology from a 

teaching and learning perspective. 

Quantitative-

Literature review- 

Quasi-experimental 
evaluations-Practical 

The main conclusion of this scoping review finds 

that there are a variety of 3D technologies that 

teachers can use to support their teaching in 
health education. 

R64 [81] The purpose of the study is to identify the 

requirements of physics, chemistry, and 

biology teachers for the creation of 3D 

solid models and their application in 
instructional procedures. 

103 teachers 

Design and Use of 3-

Dimensional Models 

in Science Teaching 
Form - content 

analysis-Theoretical 

Considering that all of the teachers in the sample 

of this study [f=103] have not received any 

training to use 3D printer technologies before, it 

can be said that teachers will gain very important 
experiences in enriching the learning 

environment with a training to be designed on 

using 3D printer technologies. 

R65 [82] One of the schools that has absorbed the 

mission and has a long history is ISTE 

[Iskenderun Technical University] 
Iskenderun Vocational School, and its 

programs have looked at the potentials 

and utilization areas of 3D printers. 

İskenderun 

Vocational School 

students-Theoretical 

It is expected to develop 3D printer technologies 

capable of producing parts with high 

manufacturing speed, low surface roughness and 
high reliability features, which are primarily 

needed in areas such as aviation, automotive and 

machinery where 3D printing technologies are 
used intensively, and to replace conventional 

production methods. 

R66 [83] To examine studies with 3D printing of 

brain and skull vault pathology data. 

Literature review-

Practical 

Systems supporting 3D printing in neurology 

education have not fully increased despite the 

growing literature. 3D printed surgical phantoms 

offer a pathway for the advancement of global 
surgical training initiatives. 
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R67 [84] Aimed to determine the effectiveness of 

STEM-based inquiry learning packages in 

simple machine material to improve 

middle school students’ critical thinking 
skills 

Qualitative and 

quantitative-2nd Class 

students- pre, post test- 

critical thinking skills 
test questionnaire-

Theorectical 

STEM was found to have a positive impact in 

areas such as learning activities, questioning 

students’ critical thinking skills, collaboration 

and capturing technology through 3D printing. 

R68 [85] The benefits of using 3D printer 

technology in dental preclinical education 

were examined. 

Compilation-

Practical 

3D printers, which are included in production 

technologies with technological developments, 

have brought a new vision to the practice of 

dentistry as well as the field of health. 

R69 [86] To examine the effects of the 

developments after Industry 4.0 on 
education in the world and Turkey. 

Qualitative study-

Theoretical 

The introduction of artificial intelligence and 

robots in the production process with the 
advances in technology has raised concerns about 

employment on the one hand, but has also led to 

the emergence of new professions and areas of 

specialization on the other hand. 

R70 [87] It aims to thoroughly analyze how 3D 

printing technology is used in 
environmental design practice. 

Literature review-

Theoretical 

Students may swiftly turn virtual answers into 

finished objects that are visible to the naked eye 
thanks to the use of 3D printing technology in the 

teaching process. 

R71 [88] To develop a wearable fashion product 

with 3D printed parametric structural 

compositions. 

Mixed-Literature 

review-Practical 

If the 3D modeling process is adapted to the size 

of the human body, it offers the possibility of 

producing a customized fashion product that can 

meet the needs of the individual. 

R72 [89] The importance of using 3D printers for 

technological education in the fields of 
technical creativity and design, product 

manufacturing technology and home 

economics is addressed. 

Theoretical As a result, it is important to teach students the 

techniques of tomorrow, not yesterday or today. 
Therefore, it was seen that it is important to train 

technological education students in higher 

education institutions to use 3D printers. 

R73 [90] The educational methods in which 3D 

printing is used were investigated. 

Qualitative research 

method-Theoretical 

It was analyzed that 3D printing helps students 

develop creativity and problem solving skills. 

R74 [91] The application possibilities of 3D 

printing technology in both education and 

landscape design are examined. 

Literature review-

Theoretical 

Design workshops using 3D models can help 

students understand 3D design and, above all, 

have been found to be effective in increasing 
students’ interest and triggering participation. 

R75 [92] A novel preclinical teaching method of 
caries removal in 3D printed teeth is 

investigated. 

Quantitative-
Dentistry last grade 

students Survey-

Practical 

Teaching caries removal with 3D printed teeth 
can help students gain confidence and feel better 

prepared to treat patients in clinics. 

T10 

PhD

[93]  It was investigated that spatial thinking 

skills should be used while 3D modeling 

with middle school students and 
providing inferences for the future. 

Quantitative-

Question-answer, 

survey-Theoretical 

It shows that there are ways to encourage novices 

and underrepresented students to engage with and 

develop an interest in using and engaging with 
advanced technologies such as 3D printing and 

modeling. 

R76 [94] Describes an educational innovation for 

geoscience class with 3D printing 

technology to improve structural 

interpretation skill at higher education 
level in Thailand. 

Quantitative - 

Geological 

engineering students 

Observation – 
discussion-Practical 

It shows that the use of a 3D printing model can 

lead to better development of structural 

interpretation skills than those developed using 

the traditional teaching method. 

R77 [95] We aimed to evaluate the usefulness of 
3D printed models for teaching medical 

students. 

Quantitative-5th 
grade medical 

students 

Questionnaire 

[multiple choice]-
Theoretical 

Using 3D printed models increases both objective 
knowledge and student satisfaction for medical 

students. The practice should be widespread. 

R78 [96] The Contribution of 3D Printing to the 
Education of Primary and Secondary 

School Students 

Qualitative - 
Observation-

Practical 

The introduction of 3D printing technology into 
the classroom will certainly enhance students' 

hands-on skills, independent innovation, 

teamwork and independent thinking skills. 

R79 [97] The usage areas of 3D printer in education 

were investigated. 

Theoretical We continue to be astounded by the potential and 

applications of 3D printing, which is anticipated 
to be accessible in all colleges and institutions so 

that students have the essential space for 

imagination and innovation. 
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R80 [98] This study aims to investigate the role of 

3D printer technology in medical 

education from past to future. 

Literature review-

Theoretical 

Over the past ten years, 3D printing has 

significantly changed a number of industries. It is 

an astonishing and fascinating instrument. By 

incorporating more modern and effective additive 
manufacturing processes into existing 

methodologies and research, it is possible to 

make better use of this important resource. 

R81 [99] To design various instructional materials 

to teach biological systems in the 

“Systems in Our Body” unit to 6th grade 
students with visual impairment and to 

evaluate the effectiveness of these 

materials. 

Qualitative data 

analysis 

6 visually impaired 
students- 

Observation-

observation form-

Practical 

It is thought that this study may contribute to 

closing the gap in finding appropriate teaching 

materials in science courses for students with 
different needs and increase their academic 

achievement. 

R82 [100] To develop and test a prototype of an 

innovative tool for medical education in 
human anatomy. 

Quantitative-62 

second-grade 
medical students 

Survey-Practical 

As the potential of AR and 3D modeling in 

medical education expands, further refinement of 
the tool is expected to increase learning 

efficiency. 

T11 

PhD 

[101]  9th grade chemistry course within the 

scope of “Atom and Periodic System” 

and “Interactions between Chemical 

Species” units, it is aimed to design and 
implement a learning environment in 

which 3D design applications will be 

used. 

Mixed method-63 

9th grade students- 

pre-test post-test- 

‘Chemistry 
Achievement Test’ 

and ‘Motivation and 

Self-Regulation 

Scale for 
Technology 

Learning’-Practical 

It is thought that the use of 3D materials designed 

to concretize the teaching of abstract subjects in 

chemistry courses taught face-to-face in the 

classroom environment and for fast, easy and 
permanent learning can further increase both the 

efficiency of the course and the academic success 

averages of the students. 

It has been observed that as a result of the 
appropriate and correct use of technological tools 

and equipment for educational purposes in school 

and out-of-school environments, students' 

interest and desire for the lesson, their attention 
to the lesson and the efficiency of the lesson can 

increase. 

R83 [102] We examined the meta-analysis of the 

use of 3D printers in otolaryngology 

education. 

Qualitative-Content 

analysis-Theoretical 

It suggests that additional studies on the use of 3D 

printing for medical students could benefit the 

medical education literature. 

This study concluded that there is a high degree 
of surgical skill utility, anatomical similarity, and 

educational value of 3D printed models by 

otolaryngology trainees and physicians. 

R84 [103] It aims to investigate the role of a 3D 

congenital heart model in improving 

knowledge acquisition and long-term 
knowledge retention among medical 

students. 

Meta-analysis 

-Test, survey 

 Literature review-
Theoretical 

It revealed that with the use of the 3D printer 

compared to traditional teaching methods, there 

was no significant improvement in knowledge 
acquisition information accumulation. 

Obviously, there are positive benefits that the 3D 

printer brings. These should be addressed in 

another study. 

R85 [104] The aim of the paper is to examine 3D 

printing, robotics education and finally, 
how 3D printing contributes to robotics 

education over a ten-year period 

between 2011 and 2020. 

Qualitative - content 

analysis-Literature 
review-Theoretical 

R86 [105] To determine the student's 

understanding of 3D printing and self-

assessment of primary skin lesions. 

Quantitative-222 

students- 

Online interviews 
Self-assessments of 

examination skills - 

opinion surveys-
Practical 

This study demonstrates the benefit of tactile 

experience in dermatology education not only at 

the time of COVID-19 but also afterwards. 

R87 [106] This study is based on a program where 
teachers learn to integrate 3D printing 

into education. 

Quantitative-38 
teachers 

Survey-Theoretical 

In the research, it is seen that it positively affects 
students' mathematical and engineering 

education, as well as learning by doing and 

experiencing, and the acquisition of spatial skills. 

R88 [107] The study tries to understand the relative 

importance of different attributes for 3D 

printed anatomical training models, 
including touch, accuracy and costs. 

Quantitative-

Survey-Practical 

60% of clinicians left the exhibition believing 

that 3D printing plays a moderate or important 

role in the hospital/healthcare system, while 
100% of other healthcare professionals shared the 

same view. 
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R89 [108] In this study, students' views on teaching 

geometry with the three-dimensional 

dynamic geometry software Cabri 3B 

were examined. 

Qualitative -16 8th 

grade students-

Practical 

The results obtained from the student’' views on 

teaching geometry with Cabri 3B provided new 

results to the existing literature, such as 

supporting autonomy, allowing interaction, and 
prioritizing individuality over group work in 

geometry teaching at the secondary school level. 

R90 [109] The research aims to explore the current 

and future potential of 3D printing 

technology in various aspects of spine 

surgery. 

Literature review-

Practical 

3D printing applications in spine surgery can be 

broadly categorized under patient-specific 

applications or condition-specific applications, 

depending on the geometry or biomechanical 
properties with 3D printing, respectively. 

Promising clinical results have been reported in 

many publications. 

R: Research article, T: Thesis, PhD: Doctoral dissertation, MSc: Master thesis 

The methods used in the studies on the use of 

3D printing technology in education are shown 

in Figure 4 below. 

Figure 4. Distribution of the studies according to 

method types. 

According to Figure 4, it was seen that 

qualitative methods (f=34) were mostly used in 

the studies conducted within the scope of the 

use of 3D printing technologies in education. 

There are also studies conducted using 

quantitative methods (f=24) and literature 

review (f=32). It was determined that mixed 

method approach (f=7) was preferred the least 

in the studies examined.  

The findings on what kind of data collection 

tools were used in the studies examined within 

the scope of the methods presented in Figure 4 

are shown in Figure 5 below. 

Figure 5. Distribution of the studies according to 

data collection tools. 

According to Figure 5, it was seen that mostly 

questionnaires (33%) were used as data 

collection tools in studies on the use of 3D 

printing technologies in education. In addition 

to these data collection tools, interviews (14%) 

and observations (18%) were also used.  

Figure 6. The purposes of usage 3D printing 

technologies in studies. 

When Figure 6 is analyzed, it was determined 

that 3D printing technologies mostly improved 

students' problem solving (26%) and 

model/material design skills (22%). On the 

other hand, it was examined that 3D printing 

technology also contributed to the teaching of 

topics and concepts related to the course (18%) 

and the development of mathematical skills 

(13%).  

When the studies were examined in terms of 

sample size, as shown in Table 2, it was seen 

that 26 studies were conducted with a sample 

size of 10 to 50 people, 7 studies with a sample 

35%;34

25%;24
7%;7

33%;32

Qualitative

Quantitative

Mixed

Literature
review

18%;10

14%;8

33%;18

11%;6

24%;13
Observation

Interview

Survey

Test

Other

22%;21

18%;17

26%;25

13%;12

14%;13

7%;7

Model/Material
Design
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Concept
Learning

Problem solving

Mathematical
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Interest-
Attitude-
Motivation
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size of 50 to 100 people, 4 studies with a sample 

size of 100 to 200 people, 6 studies with a 

sample size of 200 or more, 38 studies did not 

specify the sample size and 31 studies were 

conducted as literature reviews. When the 

studies are evaluated in terms of quality, 

R2,R3,R6,R9,R11,R14,R15,R21,R22,R24,R26,R29,R30,

T5,R33,R34,R37,R38,R41,R52,R54,R60,R61,R64,R65,R

67,R69,R70,R72,R73,R74,T10,R77,R79,R80,R83,R84,R8

5,R87 coded studies are theoretically; 

R1,R4,R5,R7,R8,R10,R12,R13,T1,T2,R16,R17,R18,R1

9,R20,T3,R23,T4,R25,R27,R28,R31,R32,T6,T7,R35,T8,

R36,R39,R40,R42,R43,R44,R45,R46,R47,T9,R48,R49,R

50,R51,R53,R55,R56,R57,R58,R59,R62,R63,R66,R68,R7

1,R75,R76,R78,R81,R82,T11,R86,R88,R89,R90 coded 

studies were carried out practically.  

Table 2. The frequency of selection of sample groups and sizes. 

According to Table 2, undergraduate students 

were mostly preferred as the sample group in 

the studies carried out for the use of 3D printing 

technology in the field of education (f=31). On 

the other hand, similar studies were conducted 

with secondary school students, high school 

students and teachers working at different grade 

levels (Table 2). It has been determined that 

there are a small number of studies carried out 

with primary school students (f=4).  

3. CONCLUSION, DISCUSSION AND

RECOMMENDATIONS 

In this research, it was aimed to conduct a 

content analysis of the studies on the use of 3D 

printing technologies in different fields of 

education. When the studies conducted in this 

context were examined, it was determined that 

there were mostly 3D printing technology 

studies conducted at the K-12 education level, 

as well as 3D printing technology was utilized  

in areas such as health education, engineering 

education, fashion education and museum 

education at the higher education level (Figure 

1). It is considered that usage of 3D printing 

technologies can be effective in helping learners 

develop concrete learning experiences, develop 

creative thinking skills and learn by having fun 

[6]. When the studies on 3D printing 

technologies in the field of education are 

examined, it can be mentioned that most of the 

studies focus on 3D material development 

[110]. Although it has provided great 

convenience in terms of material/model 

development, it was stated that 3D printing 

technologies are expensive in terms of time and 

cost, so the level of accessibility is low [72]. As 

a result of the current research, it has been seen 

that 3D printing technologies have a very wide 

range of uses and have the potential to be used 

in almost all fields of science [3]. It has been 

observed that it is used much more than other 

field especially in fields such as health / 

Sample Groups 

Sample Size 

(Number of Sample) 

10-50 50-100 100-

200 

200+ Number of Persons 

Unknown 

f 

Primary School Students 

(1.-4.) 

R45
*/R47 R45 R78

* 4 

Secondary School 

Students (5.-8.) 

R31/T6/R36/R

56
*
/R59/R81/R

89

R25
 R23

*/R4

9

R17/R21
*/R22

*/R43/R61/R67/R78

/T3/T10 

19 

High School Students 

(9.-12.) 

R9/R25
*/R42/

R56/ R57 /T7  

R46/R55

/T11 

R44 R22 11 

Teachers T5/T7
*/R9

*/R

49
*/R51/R87 

R23 R64 R21/R11/T2 11 

Undergraduate Students T9/R19/R32/R

35/R45
 

R40/R82 R14 T1/R3

8/R86 

R2/R5/R7/R8/R12/R18/R27/R28/R

48/R53/R60/R62/R65/R75/R76/R77/

T8/R79/R83/R88

31 

Sample Group not 

Specified 

R1/R3/R72/R73 4 

Literature review R4/R10/R11/R13/R15/R16/R20/R24/R26/T4/R29/R30/R33/R34/R37/R39/R41/R50/R52/

R54/R63/R66/R68/R69/R70/R71/R74/R80/R84/R85/R90 

31 

Total 26 7 4 5 34 111 
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medicine, engineering / material sciences and 

science (physics, chemistry, etc.) [111]. In this 

sense, it is similar to the findings of the content 

analysis. It was determined that the studies 

examined within the objective of the study were 

of different types (Figure 2).  

It was detected that these studies were mostly 

research articles and were scanned in 

international databases. Although the fact that 

3D printing technology has made great progress 

in our country in recent years has led to an 

increase in the number of studies conducted in 

this field, the fact that the use of this technology 

is much more widespread in other countries 

affects whether the studies are national or 

international. On the other hand, it is thought 

that the higher number of the studies conducted 

in the form of research articles is related to the 

variability in the duration and quality of the 

application. 

When the distribution of the years in which the 

studies were published was analyzed, it was 

observed that studies on the use of 3D printing 

technologies continued to increase with each 

passing year (Figure 3). This result shows that 

the use of in various fields of education in our 

country and in the world has started to be seen 

as remarkable by researchers working on this 

subject. It is thought that the developments in 

3D printing technology and the relatively 

widespread use of these technologies compared 

to previous years have an important effect on 

this situation [3]. It is noted that the first studies 

on the use of 3D printing technologies in the 

field of education were conducted in national 

databases in 2017 (Figure 3). It was identified 

that there were more studies in international 

databases in this field and that they were 

integrated into various fields of education more 

rapidly. In our country, 3D printing 

technologies were first used in various fields of 

engineering and later adapted to various fields 

of education. In addition, the very limited 

number of laboratories with 3D printing 

technologies in our country may also have a 

significant impact on the number of studies 

carried out [32].  

When the studies on 3D printing technologies in 

the field of education are examined, it can be 

mentioned that most of the studies focus on 3D 

material/model development [110]. It is seen 

that such studies are especially important in 

determining the potential of 3D printing 

technologies. In addition, there are also studies 

in which literature review and positive and 

negative aspects of the existing technology are 

stated [112]. It has been observed that there is a 

very limited number of studies to measure 

students' skills such as achievement, interest, 

motivation, problem solving, etc. and that 

students’ skills cannot be measured in crowded 

group [39]. It is thought that the newness of the 

studies, the fact that the technology cannot be 

widely used in classroom environments, and the 

use of 3D printing technologies only in certain 

areas of education are effective in this situation. 

It is thought that with the rapid development of 

technology, access to 3D printing technologies 

will become easier and their use will be 

positively affected. In the studies conducted, it 

is seen that there are efforts to establish various 

laboratories around the world for the use of 3D 

printing technologies [113]. On the other hand, 

it is also thought that 3D printers will expand 

the field of 3D printers in the coming years and 

these technologies may be frequently used 

especially in the education of visually impaired 

individuals [114]. When the study coded Kwon, 

Lee and Kim [27] was examined, it was 

determined that visually impaired individuals 

understood the subject better and contributed 

positively to their education thanks to the 

material/model produced with 3D printing 

technologies. This result shows us that the 

materials/models produced using 3D printing 

technologies should be increased, so that 

individuals with any disability (vision, hearing, 

etc.) will also benefit greatly from participating 

in education.  

According to the content analysis conducted for 

the use of 3D printing technologies for 

educational purposes, it was observed that the 

applications made in some fields were more 

than other fields and had positive effects. For 

instance, materials produced with 3D printing 

technologies in the field of health education 

have benefited this field in many ways. The 3D 
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printing technology used by medical and dental 

students during their education and the 

materials produced using this technology 

contributed to their better understanding of the 

relevant field courses and to improve 

themselves more by practicing. 

(R2,R27,R35,R39,R50,R62,R63,R66,R68,R75,R77,R80,

R82,R83,R84,R86,R88,R90) In addition, the 

materials/models created with 3D printing 

technologies positively affected students' 

interest, attitude and motivation (R2,R27,R35). 

The materials/models, which the students 

previously designed in 2D and concretized with 

the help of 3D printing technologies, helped 

them develop their spatial and mathematical 

skill areas and improved their motor skills 

(Figure 6).  

When the relationship between education and 

3D printing technology was investigated, it was 

found that the latter is very practical for 

interdisciplinary studies and can be applied to 

all ages and fields. Considering the findings, it 

was seen that the process of designing 3D 

materials/models, in which students, especially 

at the secondary school level, first design and 

draw in 2D and then produce them using a 3D 

printer, motivates students, improves their 

imagination and helps them become self-

confident individuals 

(R22,R25,R26,R28,R38,R45,R51,R82,R90,T5,T9). 

Within the context of the research conducted, it 

is thought that studies that bring together 

education and 3D printing technology will 

increase in the coming years. In particular, it 

would be more accurate for practitioners who 

use 3D materials/models in teaching subjects 

and concepts to focus on the instructional aspect 

of 3D printing technology by addressing all 

areas of education. In the teaching of subjects 

and concepts, it is very important that students 

participate actively in the process of designing 

3D materials/models. For this reason, it is 

recommended that students’ opinions and 

suggestions should be taken at every stage from 

2D design to 3D production. Preferring 

affordable 3D printing technologies in 3D 

material/model production can provide easier 

accessibility to this technology. 3D printing 

technology used in education positively affects 

the process of establishing relationships 

between different subject areas of students in 

interdisciplinary studies. Further research on 

instructional effects can improve teaching 

environments by bringing all individuals with 

or without disabilities under the umbrella of 

education. In addition, considering the 

principles of instructional material design, in-

depth research can be conducted on the process 

of 3D material/model development with 3D 

printing technology, the instructional effects of 

this technology and the skill areas it affects. 
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